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The invention discloses an embedded high definition conference terminal, comprising 
an X86 hardware platform, an embedded operating system capable of being 
compactible with various X86 hardware, and conference software running under the 
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embedded high definition conference terminal, comprising the steps of analyzing the 
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„1:3t0i it MAIO ittit Mit At afir41 MIS: 01 
(0028] Pst 40:13 Vit Mat , .044 OM 28 Val W. data' 

A* ita.:tesfi-stagfa 30..32,34 IYJN4filnii. 
in 28 titA if I 30,32,34 41k et ft411:fatlY 14 t::' 29. NAM& iffi 
it Wing El 29 ilf &it U. itifn4L 30,32,34 ft1 / ITL-t 

**, tit1  ilIX it MIA Rlfr ffj 14+ 01:111, 30 .32 . 34 1

---- fiTafti. 44:k it *VI 28 ZilMiti KUM% 22,24 R26 fitWARIN :1111iftnik 
f*.1 27, MAMA, y" ERA It 1::1 27 "if 1), AEI

}
'  SWAI 22,24 fr.' 26 ffj:frat4i 

if1.1kt , PIM ttliactiStt it* , 41 At% ----- +0.t 
22,24,26 

[0029] 41.1kitni 28 4:001.:31A 21, *Aga 21 iftigrAtitalF:.a*ITAYfititti 31444t.fl 

IfA fits 44.ik ft r0 t f$J4K4 Vf* ttia 30,32,34 niitt3R*tbiligliJIE600 
MAAR iti ai f: .0.4411.1a €.J 27 R IAtiz.tigREM 22.24,26. 
(0030] 04014f :$ MAU tit 20 ritAft:Z91‘, VMS 31 iti;riiitaiP 

tnii in #1 WilltPt ffil itt fatal i% , MO 31 iiitttile 
Viet; IX SUVA :At8' ROANE, IMO VS in 30,32,34 :VII Ail -

*MI 28 2: ilCtRA:**14ktt. fl tri I;>t **NV es.A UtTr(*-;:kr: ) 314 

*-4-011 28. 

[0031] !k. giI, 28 Et:1164i if Itin 2$ Bq :11:411:11 `"ti a El 3:3, iti 0.01 

Witi 37 WIR tkilk ROAN IBC** ( Hi .11*iit* 
{tiff fAiStt 33 

:may'
14 tilt 6 .a 4fr(*.;E: ) iffitt NO PI ,Algt Vtti: 

(vPN) AA41;14.47filigiit V0*At f V., INN S VI. ORM. iT El 

VII- *AV. Kt4 Ati , *Mit 4:1Y 4.1 A ,b[rticEirit ils-P*A011.10 
rh SMART 4,.k *If iq 14 .  Ai Sy nehronEy es', Br .1 dgi t!' Lin€ V, 

WebEP, Microsof t Remote Desktop, Nettneet ink:, Windows Live a 

[0032] IN 2 ra 3 •47.' ; EMI if *AVE 20, EWA Olt:4M 20 filiivnitil 
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tyt 4411 It It* 22 .14.: 26. *gilt* tit* 22 ^ 26 IZ-.44 1E+ rnj rAlt.%! 
rift (1w8)  •f•1A it :  til 28 +to. 

451144#1 8t1iIIILKR114 I'M *AA* ill Ett 14 nal:RA*% t MBA:KM ;:1:1 itS#128 (*51. 
) n WEN+ ati f _UV if it* 30 :134 K. Eti Ifzt Alattili:404 43A it'll VI 28 : VD & CI:, 

Oft 1w8 IA 11 MO ill , itItt lit XIII JiTrvm.KR*0, n...gok 
ift.1:::41.0•SIL 30 .i!"x: 34 Ni ti111411Mttillflf. 
[0033] PEg301  , IWB 22 fri 241t iti*Illittrit ' it A ha* 'V 0 
SMART 41i.*4 VIA -101111 600i g:31.SE.:ii,41.'..:11R P..4 , In 22,24 tali
'AVM* 11 72 (11A40111440,11/0 70, Ottltiiii 72 :Witt': 74 CIRL: :1::AfElk 76 *MA 

*IRA iN 72 IiiU:W*410i Mt* 74, .11:-.111MITI .401' 10', A* ti 72 -11T3Z.afti—t 

(00341 Aft (booni) 82 Ft, '.§Zik.1"..V 84 ittiZR:ef. VAN 70 II ft Kilt 82 t".1 
84 I0Hatiiii:IP.11:1/11101110iAkts,t1tIZOR 88 81:-A1**T MAW 86. WO 

1.k 88 MIN:4141N 70, filfi thrstrAit 88 ziSttftlt [11 ft A.V.311.11. kg** 72 
(0035] IWB 22,24 0*MM Iliblikt3R 88 RV* 411A ifft.f. 28 (fift.**11-.1 , 
1144 t]:figili*4581411011:CMIii 72 AfahiliaRi ka.0.4Aitifill 28 ffilitiatxt..L.A2 
40.49130 3.4 43 ittlai tlis*WRIEktit 
ft:Kiki 72 n't, AMILit 1w8 *.f211.1. 4,t ROOM (x , y) g 11(04010: it tt:W111+ AiV: 
441 28. it'll: in 28 >I't't ttfA (x, y) 41-:.404 "Bin 

jAnAMVIA-. Vigttf PiWitt 1141rigijinfl%gfallgMittAtiti40.T.A.NAAtd11 i (draw) a 
:xi tu, t;i4 . , :t 72 .1: WM* kluttiRMICitit id 72 fent VitIfft1011I1.1 

Eti 43 A it* A 28 IdA:Ig If ft flifiliAlittili44-49c!ittlilt 28 ±(11-..-114 
WEN* rikitAlf +Ail-St 28 iliT16440kIliStY6R 88 V,INARVIIII, 
72 ..1-...MARIX*WHMATN51-;4MjC, 
[0036] IWB 26 Rati4ifiliit 01: NADU VI SMART *If Itt 

0V IT 1411.11411tirtignA r.14 -V*0 No. 6, 803, 906 :No. 6, 972, 401 
No. 7,236,162 +NA   jfj 1.1,1 26 it1111* 

• f*Itbi:ZA LCD fit &WI% (41111.:44f frii1C532PitfifiNV 100:: #4. 111: 102 WWII 
a ilt 1.00, #.11.tffilt 1'4* V** lit ff ff.) ------ fIV a** 4* fi 44
OSA 28 fitittiiiktit,#.1IV.A.iiiiUil 106 44Sid3tsig: 100 fitti/Jiivit11) 
• 011114#1441. 104:: fiTlaktrI, 104 All tt.V.e *i4f 106 #11.4.9*11.5iiN 106 MEI 
44151:: 
0037) 1,:' t'`• ' AA Mt 104 Pi It'll 01.1*4.1.1441.0.:470)1 106 filj aft 11. 

AK *RA c: fer-PA ;WI in 104 4if,1[5t CO f* fag Etittt (on-board) OC-Ii -9-W14,1* 
• , ZitiitiV rSi RISME 4) n ZS. VOI MN* 
1.E4Ii*I4 Wrfii .,.(4k AR IF. At* fEk 3). tli (PP) .1:1;iiak PIP VilPistiOVIS. 
114414tliti I) t itqlXitffi ;RUA AN 1'11', Via Ztliitif ik-I2 1:11 AMMO 
MAI (x, y) 411* !Ft . A:rt flinOikYirilig::**.t.TA 1) [PHI, 
41116146(0.111,51M 106 OA (turn) 1.06 _Lib* 
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NV04. 111:142$3411)MibRiff (x, y) IkRikitil4 1* .ii-MIL 28. Alait, 

in 28 N. (x y) 49Mt.bititntia;Pii i.A*:#113blitiM91(fiSkA. 

AMMAN' A (1!1 1,14411i it: IN 106 lilikk9.01154.4ASZik FAWIPP1:„ mgt. 

.11.*.thi 106 111.91VORSIMAASIM.J.if 106 OM VA-4 4115.1 111 /4:03 *it ME. 28 .1.2.3it.%/ 

T4 A at ; itili gltftl.fg:',.$.1tuatirp i..kitn:01 28 1:0 Is" itt t git-fi till ( `t.` :41 it 

28 Zaliffiiig Piet la 44- 0 VAVinti lit !MOAN 106..1:133E01*g Rat R.451;4ti;j7; 

(0038] 114A ;1••111 T ftlt.V11; JAM SIL.Vit, 20 lb t.ft 

Win 30,32,34 r ,iii.;-ATICINV:Ii4513t 112, :it itig 114i 41*. it 28 MIC.S. 

5i.'"01;11itilit: 114 AT Is:fr" ra t*V NW* 1.12 4 igitNtri 30 lei Ji.V.14 141X.0 

Iati At* ii V* tk ki .14-11:01. 28 st:M.:441.151Mgritrf 114. idiViVall 0 514 

*AA Pzi5(.4411.A.:024231fill ) lik.-iliffiNt.:11N.R it: 114 Otifr , 

tlklikiii...*trilf,VM 1.12 aiii*/1514.71111.a:e03-1.:Wili 114 0 *Me* 1141 

(0039) *Mt 9:':'1;tM Vt. tt:fllt40 114 RiNtitn#1, 30,32,34 iittatit, 1,-1001flt 

Mt lir ORA MA:V1E•.•>§114 .11114*-Willgrit 114 fh 11141.P =A=Q1=1Mit lit:tiA.f.k. 
Altt vt, 5j-• * 2,1A f **RNA VA ftlqg 4.11144 Wel 114 

11̀ 111:41MAtit#41. 30,32,34 „Liii.ttfil4P/14.ft*itillifillt4 112 12A4.-ilf tri 44 VI 

1f1 414.15k W.* '4* !KA th fi If 

ItIrrge.4afg 30,32 at 34 41 A.417-441 28 :Z. 11 P.Z4k 1.% f9g A11, )1.1% 

2.514 ifk: 1- KIM tit 11K rei SW.* 22, 

24.26 *Intl-Mg, 30.32,34 lei 74:11IJ ig .3)-
Dm] 1 1 4b .:f1E11 Witat11 30,32,34 (14J ..... -` MEP' .15t.ti

.11/A 41:kit MIL 28 aft 014:1a4§ (14.1',.$161V1 $1:f1 ill 120. WTI A. Mi. N. 4130 .13:g: 
iffer4P4ii**120inti': 112 lYitt 1:1 , itg'otrtri. 30 V111:11",tiffjt Mri;nitti ( 122) . 

itg PA 30 ..1:3Ktir$4.c.P 41445i 11111t11; .1 12 441i*:**11tattrAi 4.* 

28 ..higtiM.I...411.11.*ITAirigilsv• 114 „ kt 4 *0V:A 28 AkiniM#1, 30 lir ifi 

kit W' AMA* 22,24,26 141 fi4j....-t AI* MA3, 41 .441441, 28 &,.1f. 

M.31§Skilf AR*** 0;4‘ 124) . 

[0041] filV144 , iMPAtibl; 114 AI Ifigigag 
22„24, 26 .114.f.r NM+ if Alter:, 112 Afit Mt DAM 

*44MM% tt A.ittt VI, 2£3 it kfit V) AARE 1141 0 MAX 30, 32, 34. tA r, 

itlitStil 30,32,34 1,11N .g. .X1Kittliti4M1,1111itiTiSk4if 'I' ti:

46 #.11 iti It.E114.1.1%**10* ;VI 1,14VA i" AU* 

VI* 61'$1 1141, Nit- 11f1 kVAR 0!1 111.1t0WRINTiA Olin t;  iti.41 

30,32,34 Ekil..!;V ig till41410M 0 .51111 

[0042] 58 111111 6b iti rtI St 28 ALAN1 130 MOO ft 

( :Mg 2.10) *RE** 22„ 24 .26 r131$j 4-)0114 it 0:41. 30 /YIN Mai li(j1ifil 200 0 

ill:*111*.fa 44 MK Olt ;n 30 MTN PISIV Wei-NORM ffill'Z..111:14VB 

%441,4404WIn ( X-* 212) , YWATIV.Ii1.-9.01;620):if tikiSt*ifig/Mit fi 
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( it  UT, Y.:MO-MK 32 & 34) 4'1.4 .1  ( "V 00:1 it MAR.") 
.14 WIN:* At. 311 1911n WEI/ER*34  itattAtitOrkiii (b 214) E , PA 
E   .1: lit Ai At 8 RP* Vt 66. 
IR* lit Si Mini 51 WM MI* Eh+ * -441:41L fr'ilittri 

it• :X tn. 30 (DPW 210) fait ttMaiStii 30141Aiti*At16.4110411:k•latit 
1?ite 31 ,ialYsl 
[004] FA  Ef1 A: :>'  T r J kliti3kig 30 ISM &Nit 234) „ 

isti*I*41/141 30 ).t.hk #.11 ICJ 43:*: it IVA 28 2i.-i.)1114 Tit Mil 
a 22 .1.8.7)Mtgiiirdi IR+ . 
(0044] 41.1E f -1E NM Ei l' tE11.1:85 taitalai tiVlifitil 31 rtitilfg 

1-ttt,WAlfifrafitilli:$1 30 Wtel arx!igitlia RI At IWO 221: lit*fiuMitati „ Aft* 
101 i t M 4Alftxtf Viqik.  _: ..;,j (1,11 236) . 1111,210.1 

43, 'Ma / AJ1 4' 28 At At iffiir At tit al: ,:tE * 
#1 28 Pit*Illigitg ) / .1:::#A#M1tft: Ai It PI* MY At M-int 
fittO4M11.4ti. RI At if-11 .14 A *At eit ffsi It  At 
tti NICE! iitia5.3*..L ft IMMO if.i1:141 30 141titailat.AIK0filfilli- (05ig 242) „ Al 
it Oiti.ftiiAlfi*, Mt 30 tkittgiAlgi /tRA-#44*41A1 #11:3Rf:11:14/A.44451. 
28 ItiititiffikligifilMIZICARiti tP4V 244) o .l1AKT.M. ii1,1 i9k Aft ifi Lti * it St 
28 404 EtiN if* ti 30 Atli At 1g46.8 (1111M-AN ) iY.18.440:* N ill At 
liAlt4 [It MIL 30 Iv it win 28 2. RitigEM 
. ..153414E. WWI fitt tYf WA: 191163tit if ( '2.PN 238) 0 AIR MA 1031 aft ;93 III MI Vi is 
NA-4 gg 1X01.30i  VAV*-1,14Vi ttfl ita UT fti * tilt* 
.:fs J < It gti At it .7f. %MN*, it:f itt::f t Jiil*•PafiS +Ai * .:ttifl 28 

garli f3PI Ili AIM itgal(MI 246) 41,11fMiriANAIOR5t.fai 238. 
[0044 tlit!..4Z-A1M143, tn. trt ARMY' fl 411111 'RCA Vddi-ilt ifai , )14 3F 
tiY ffilif f ka fe 46 IV Paiii"*Xi 30. TIF.la ( ' . 1= &Ann 238 11%.0iX 244) Z 

likitgll illillifEthig.itS111 30 Ali NM' 11 110 fit fig iffiaL. 
[0046] :64 214 fith, VENkl14 _El. ffER 
ilii.5t-F,YOPM 21₹3 al 1.344 ZIM AilAkff.1 ft At *4* 0:11V*At AM 
n AMA ;9: (Si VIRT 4‘1451- * V; ANIMA:A f• Ail.' ii-• th28 
IT ItE.8.* tit Alfti Tr: 112 i" fittYltrit f• Mt AIN* 

220) WO] , fitni *I* iYi SOLO rit S (1P-n 
222) , ft :6: MIA 19446:11.) 4.111ititi*N ITVL 30 At.t. 
6.111)Ztt, ILL :i5ijithifi5OVIV111.01,04M1 'PA 28 .11341f.

'Matti"; 114 Mai P AI 9. f14.1 lit N.. 
[0041] IMS14.11 sgf.M.*: kitit 4'. "F t th Witik 4144141:H4 
Willoyjnitatn,111..afkffi*iit*-cifilq. nem iN*Vig it* VI, 30 tPN 224) ‘. ifc3tPi! 

MORP lig 234, :#0..1:::3tCi14.14.4. 
[0044 0 X.W. Xilt 222 Al 4-;fiftk# i1-V* At 114 Al '1.4142 ntlZ. 1./.44 
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Ai;PR 226 :Watt kigliqE4114111111111V14401  i!f. all iik*ag it NAM 
*ARN ( alT" ) Aralgi :KOWA] 11::Y/.1) 
MS &T. , fA P1 ft ittl 4111.ft krth i :30440 228) ,, 

WAX 119 t11115 1:!112 ilf404 f ) 011 f F9:-..1441:#128 

if '3
rit/tiZtifalAitgattetlIJ AIN . *X .101,M1-11.P 1".4 AA If IN* 

MYA,: trif ftl ittiReffiA4-11 tt0V..11;fliftilA ) 3 tJ 114.1 -ft II 
VI, 28 44 At* ;e41441. AR DJ 44 itgin 28 Vitt 41.41414t f% It ft AWIM, 

1.1%111 iiiitiKOZ 0, 914 
10049] 10:t Ns ft 'EAt ( PlaNiiitigr11111.-RO:f ) 234) , 
„Rant .1:11.3Vt4 o 1E.VAA:fiej 44, €,tip NO thi VA iiralg NiEtIVII 1114ittitl*:- 6.1 
MN: kiS iiiiiiiiiiiiii ≥3 titt **1111141/0., 
(00501 Ai tt; it 226 :IC :f; 41E1iT ftl if :11 frq , ..(4* Vg 111, re] .V.:* 
.14:4Z firitii 31 411t?l:41A (:J%t 2303, ftl:AitIttI, 28 VI 110 AA 
11‘%11/41 MN 232) ,  ifi (;  2283 
32iU , BO lei Ati..E.:Xffiltiltvg%lit 228 3f fitittt 
(005€] mi; :sit 212 • is  f:-.! )1Z, iN if-U.01(11 i = 114 MI ti4141 01 
At4a.t fiVE N41 226 ARP *Alf f:f131. VAMI1if it, , M•IN .411 
..1:19ilt in -PARR:tit CI Welt 114 Ale St* ri 4.01.1.4titittitIT 
.Lift. 1VA. 
[0054 PA 6 1E 11 Ait-$1:411 28 igitA:iN ii1141, 30 .32. 34 At M 9' If 
*A3.910114 22.2428 fel Ata 150 film* „ tra..Ltifirc;,:iF;fej, ifieN141 ft, ft 
*AR 41 th 28 -t,it Ifitiftg ]Yi #11151*.Ril Rat*: -)**11.t 
Olt RI 6 Of*, ...41:E.:111C.A. 1 56 n irtElibi; Andy 
MRS 152 ill 154 TJT 141.E5:40k 41A 0-MI1 28 tiZZATiii.Oili,attinitntitlitkryitt 

00531 15.4 7 At.* WA:),fial 238 Tiff* MAME bk St, 30 ntt: PUPA &Ka Mkt 
f4, 300 Kt IN 4 W....Xi it MIL fiq * it %Ift **Me OA #1 PO OM 11F. X SVI,A44frff 
;AWE((t  310) o i/i3, ARAI& f SAN ittIVI 30 -q 43!k; itt1411, 28 Z. 
PO Witt 43214. 4.0014 28 :it

s
 OM 312) WM 44, ki..1011,101 

4TIMPtiei% !•:s1M *4:1103itatiAtiiikAA il9 %NIA , .11Z10 **ME lit. IA 
, ME.;.fitrage, RiEfq Ait-ff in 28 ( PR 314) .11*Ri Ili t. 014*kti 
* 4. On 3 t 6) 

[0054] Ii1P:!*i :RN :II-1.e.  IIJ : 14 114,-.411 A .tft 20 3 1%≥` P4E14141 
Si itiVilXi.ft VI 30%32,34 Pill.: C.I.rin 22,24,26, LAtE f f-1 1;.t. Irk S. ft
V:441 :4* 20 44 114.1.:.Z itatn reTINARIN WOE 
[0055] Effatit JY 31Uff .4k IF 41.9:: it MR 28 fti *PO , IRA , 1..s.1 tk 
IT VI ill/. 01. 28 Alt , ft :MIR 1fei MA:1W* 1 INN IS] tag . , 1Vita 
a] +Ail' *VI 28 2.11i] filkilAt 401 fif it1S-.VM 44.W. A4] t4 I. 28 PJ h;1' 
.N..31 • A* it Rit AraPt. A Al] ts: 4014 xV,411itit* V: 
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Aigat.dis A fikl ----1 411.A..4.0411 28 114i itifitILINAME T VittffiAttiFil fit) A 
, fit: Ifni OM, Eti kW* 4P.Z 4za .1i:' ' (41 ff-.0 +W WA*, "an " 

, ffiA “ PitiEl RA 43q filf*MIN iiittglein.411411.1* 
ins Riftk Ili* AZOV ci(l hiqk I& NOMA ilfkrtM*1;01. 

(0056] E414if, T fl*fit If] /5 it* iit5.1Z 
14*e, aft Pe II eV* WV/AO WILMA IfiAtif.44 ;ROM RI Mt 
A , flitie 4044 4416111.*:* 
trallNiettiAtUlt 14:4 :stif Vi l Jl J}';Atlr:elF4.a t t taillt 041 

3&.* •fl P fel kia NA* thl AA' %MONA II 
• , Mut !WILY& Irlt ammt4iftiiiiii:144/1111.1t'Elt a Ili IN kiZtf . 
[005n ± 2F, tf , 
i1'. 1• / itet3 A: if Stfi 28 J. rV* 410074 it PDA A fiCr 
• ) flit it itti, 
(00581 g4..g A lax ft MAW.' ttiff ttlAUIR:rf (Si 41:41) 

iKife , 031 i&irg ) IP" , 11.051:.01Elk...1:1111ii 
ilf.1210140 *Q4:11:fit ) 4V.f" St, VaiiN.1.1triktiliilTiVia3teltrifiNtiftifiv 
(00593 f 11514 fi %'.11§:1141 A tk Kniatii 

ksIt 16.44111i-I:jOiti)itit ititRA*5,111 Wiltalkt 
fit ,xiMilift'.:tiati VA, iztj .WOZ WeE (8) Raft. 
itfi 111 mpix titin Matti MIT: *Ai Mit* 
* . g OW IN RINIA 14.1.;04 
• ( WO SD ) lem *I=: 40 *. VP' 
ittEt401(fiif-krOL*.tk it)6 .1: *VI 1,),.5Y.;iii-Adi:it:?.f.fittotti,fiff.ttilliiiitnf-Miiii. 
[0060] *.kffi VO 4t *AM- 111 tit 28 ffi %Mit>Rtrinklk (Ili it $'1 
• iffiiii:111991:Iilis • t t,41.3A-id-MK 28 lir l I x•tiig 11' *1L 30 , 32, 34 fiir' "tk 

ft lig CIWCtiltt ----- ifkitA , tigi -Hint-1ff .141 
▪ NAME 
[e061] Atli:SC EiT??..63t T 41t Mk , 111* IA tA *A TA Pi A.+ 110., 14 
ritiOi *Of IR i't M*V.MtfitiAlift 1111146Z-FliT 
[0062] &AI 
[0063] 1. )" It5C144131-0:41.011143161411 
[0064] G "F 
[0065] svn : //cal s volt, Met run k/Soureell. bsba.redDatalMoni tarData. cpp 
[0066] svn: //calsvnolLinQltrunk/Sourceil bSharedDatailioni to.rData. h 

10067] Mt] M f• .4* Pi !Y.) lei a 
[0068] IIDC hdoScreeT; = : Get DC (0) ; 

[0069] F..numDi sp 1 aylion 1 tors (.h tit:Screen , NULL Mon i torEnumProc. 

(0070) (LPARAND this) 

[0071] : easel, hdeSereert) ; 
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(0072] 414*Af,(14 F 
(0073] l it tiOit WO Dan Mit deli `4 , Ai Bride ;it *-3,3tikft 

[0074) fl 

[0075] BOOL CALLBACK Moni torEnumProc (1AIONITOR hmon, UDC hdomon, 

[0076] IPREa rectum, LPARAM iparam) 

[00771 I 

[06m] Noni torData*pData  (CMon torData*) Jparam 

[0079] MONITORINPOEX mix ; 

[0080) mix. cbSize sizeof (mix) ; 

[0081] int iMoni to.r = pData- > GetMon I torCount 0 ; 

[0082] t ITN?. p th = Ge tDev ceCap s (hdcmon, BITSP I KEL) ; 

[0083) Dep th* = GetheviceCaps (Hewn, PLANES) 

(0084] GetMon i forint o (ham, NON I TOR I Wog) &mi x)

[0085] //VA Ekaff0.1 (`LAIVIOLVS114-31 ) rt3fOir,ligtifiJ 

(0086) EltIVAZ Al it at Alf raNitAit fei 8 riViff 15i,T 
[0087] /1 „MAAS ( itiPFAIMIEM sMONITOR ar9 ) 
[0088] IMonl torModel. sMONITOR monNew pDa ta-

[0089] > Get arBy I dextinehecked (a Mon i tor) ; 

[0090] monNew. reMoni tor = mix. .reMioni tor

[0091] monNew. esName = mix. s:Device ; 

[0092] monNew. hMon = hmon 

[0093] monNew. hPrimary (mix. &Flags & NIONITORINFOF_PRIKARY)

[0094] monNew. !Depth = iDepth ; 

[0095] l/ EWA Z.U.Adt, Windows .XP T:Yz3 VI Vi 

[0096] '1 4114 ) kJ' enumdi sp layman i tors 11j WU ;1'411 fird Rippv. 
[0097] 1/ .tf._ ifOiVR"F , R-0 WM:It:1114i7 1. 

[0098] i. f (mohNew. Depth 2=-4 ------- -1.) 

[0099] { 

10-1003 if (monNew. I Lee tDept : ) 
[0101] 

[0102] h i VSNiaitat4 W./ Riff:FNIAUEAtitik"FiViVkit4, ., t AI: 
[0103] 1./ frINVAIN 32bpp. 

[0104] -1A Ili WO I IRA Al.Eff fei 
[0105] menNew. inepth — 32 ; 

[0108] 

[0i 07) nionNew. Depth = monNew. iLas thenth 
[mos] 

[0109] monNew, nasoepth. = monsew. ii)epth ; 

[0110) /1 PUM.titiri Iii ft-4 
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[0111] paata- > AddAlon.i to. (monNew)

[0112] return RUE ; 

[01€3] } 

[0€14] 2.) Vg,PtgattLECtliiitalitiitiaki 
[0115]  H  ainA:ITIVI, PC 1141 a.:1110 ,f0,a, '&40 *VI AttAMPX-P Ali PC, it 

itifj.k141.TiA.PlICP4 atiAMAL5111,Kaii.ift].RA.R.11411k.W. 
1.H4 OM AL 

[0€16] A: "ff-'511E1-.1-F91:13E..01 
[01€7] am: //cal syn011AnWtrunk/Sourcell bSharedDatalmes sage_sontro 1 ler. h 

[On 8] /////// 1/4/////4/7////1.6///1 111//7///////////////////billiliallgill 

[0119] l/CSMsg_Control. er.Remot eMon torSe tu p 

[0120] class Calsg...Contro 1 erRemo tam). torSe tup ;public 

[0€2€]] CSMs g_Con tro I er 

[0122] 

[0123] pub I 

[0€24] CAt 1 Array < IRemoteMon itorMode 1 : sRBMOTEMONT TOR > 

[0125] meaMon.i. tors

[0126] ./s 
[0€.27] C9,18 g_Con 1..1-01 erRemoteMonttorSetup C) 

[0128] tmoaMoni tors. Re,moveAl 1 0 ;} ; 

[0129] // Veafil 
[0€30] csms g_Con tro 1 1 orRemot &knit or Se tUp (CAt lArray < :IRemote 

[0131] Mon' torMode : : sREMOTEMONITOR > &cam I tors) 

[0132] cam i tor Append (caMon i tor s) ;} ; 

[0€3,3] Nopa *A. 
[0134] CSMsg_Con trol..1.erRemot eMoni torSet up (CSeri al I. zer*pSerl al ) 

[0135] :CSMsg...Coatroller (pSer ta ) 

[0€36] ( 

[0137] WORD wNumkect = pSerial > tie is 'or.  0 

[0138] for (.Int i------ 0 wNumReot 3.1.++ 

[0€39] 

[0140] 1RemoteMon I torMode 1 : sRP,MOTEMON.ITOR mon ; 

[0141] mon. hPrimary = (hoot) pSer > Getlioo I 0 ; 

[0€42] mon. bSharing (boo I) pSer i al- > GetBoo I 0 ; 

[0143] CA tl String esString ; 

[0144] pSerial- > Ge tString (esString) ; 

[0€45] mon. esName = osStr log

[0146] mon. Won = (1 ONITOR) pSeri a 1 > GetiMord ; 

[0147] mon. i.Depth = pSe.riai > Get1)Word 0

14 

Page 2564 of 3224



CN 10195609 A ik 

mon. ilas tDep ------- mon. Depth [0148] 

[0149] POINT ptiopLef t = pSer tat-- > Gee() n t ; 
[0150] POINT ptBotRight = pSer ial- > Ge UN-Ant ; 

[0€5€] mon, rclioni tor CRec t (ptiopLef t p tBotRi ea) ; 

[0152] m_eaMon 1 tors. Add (men) ; 

[0153] 

[0154] 

[0155] virtual CS ssi Soritrol. lerRemoteMoni torSetup ; 
[0156] virtual CONTROLLERMESSAGES Ge -Won trQ 1 erMsgType {return 

[0€57] CONTROLLER JEMOTEMONITORSETUPMSG ; 

[0158] virtual CA tl String 'roaring 0 

[0159] 

CAtIString csTemp[0160] 

[0161] CsTemp. Format (j( 11 [CSMsg]Dontrol erRemoteMon torSetup: d 

[0162] mon' tors] ) m cat-Altars. Ge Wount 0 )

[0163] return csTemp+CSMsgSent rol ler : : MS' tr ng 0 ; 
[0164] 

[0165] virtual int GetSize 

[0166] { 

in t rSi ze  CSMsg.Sontrol.ler :Ge ze 0 +s zeo f (WORD)[0167] 

[0168] for ant 1 = 0;i. < (I n t) m...caMon itor s. GetCount ;1+-0 

[0169] 

[0170] .61 ze+ = i zeof (BYTE) ; 

[0171] rSize÷ = sizeof (BYTE) ; 

[01121 rSize4- = 

[0173] (m_caMon [1 ]. csName. Oethength 0 ) *sl zeof (TOM) +sizeof (WORD) ; 

rSize+ sizeof (DWORD)[0174] 

[0115] rSize+ sizea (DWORO) ; 

/2 1. 1 Ais 4 1-7-r 

[0177] 

[0118] return rSize

[0170] 

[0180] virtual void Ser ial I ze (CflufferSerial i zer*pSer al) 

[0181] 

[0182] CSMsg_Con troll er: : Serialize (pSerial ) ; 

[0183] WORD wNumMon = (WORD) m._caa ona tors. GetCount 0 ; 
[0€84] :pSeri a I- > PutWord (wNumMen) ; 
[0185] for (Int i.= 0 ;.i. < wNumNion ;1++) 

[0186] 

:15 
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[0187] .Serial Put By te (k_eaMon i tors Ei . b'£'itt#ary) ; 

[0188] fier > Pu tByt e Cm...ea:goal tors [11 hSh'tring) ; 

[01 89) ;)Ser i al- > PutString eaMoni. tors [1] csName)
[0190] > Pu tDWord ( (NORD) m_caMon i tors [I]. Won) ) 

[0191] 3...-Seri al- > PutDWord (m caoni tors [1]. 1 Depth)

[0192] pSer 1 a 1 > PutPola (fiLoaMon i tors [1]. roMon tor. TopLef t 0 ) ; 

[0193] .pSeri al--- > PutPoint (mcs....goni tors ri ration' tor. Bottomilight 0 )

[019-4] 

[0195] 

[0196] 3 ; 

[0197] t OA IN At' nj ICA. HAI ON EA4-{-91Ekri RI

[C1981 3. ) **V if it* filan64X* filIc,Pri4 
[0199] 0.11- iltif ikatif:ti*R4 44. ----- fei LOA, Main 
[0200] cmui !WM Uzi)] g dig ; 

[0201] INT JTR .ry d ig. DoModai 

[0202] Am awatfxstifi 
[0203] svn: //cal synOlLinQit runk/SourcelZephyrai ent/Mult Non torD1 g. cpp 

[0204] s s vnOti. i fig/trim k/Sour ce/Z op hyrCT i. Oita t iMoni torOig. h 

[0205] ni314f jv!AAA x4.4 'MONITOR A. A 'MI ifLit "Lit g t.a.M.5i4S,

31'11AM 

16 
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The present invention provides a wireless communication terminal, a wireless 
communication system and a recording med€um recording computer program. The 
wireless communication terminal has a first wireiess communication un€t which 
performs data communication via a first wireless communication system and a second 
wireless communication unit which performs voice communication via a second 
wireless communication system. When an instruction of starting a voice communication 
is given, a temporal withdrawal process is started to the first wireless communication 
system, and an acquiring process of the second wireless communication system is 
started. After the voice communication ends, until a predetermined time elapses, an 
acquiring state of the second wireless communication system by the second wireless 
communication unit is continued.; After the predetermined time has elapsed, the 
acquiring state of the second wireless communication system is cancelled, and a 
temporal withdrawal cancell€n process is started to the first wireless communication 
system. 
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Circuit Ssy tchedFal I back- .in Evo 1 ved Packet System ;Stage 2 (Re I ease 8) ' ) 
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(00683 1111 .105 Yt**Ase DAC (Di gi. tal Analog Converter : gt*:..4% MO ) 
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(57) Abstract: A plug-and-play 
device providing a set of functionality 
comprises a plug-and-play interface, 
storage, and software stored in the 
storage. The software is automatically 
executed by a computer when the 
plug-and-play device is connected 
thereto via the plug-and-play interface. 
The software detects disconnection 
of the plug-and-play device from the 
computer and terminates its execution 
in response thereto. 'the computer 
does not persistently store the software 
thereafter. 
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PLUG AND PLAY PERIPHERAL STORING DRIVER 

Field of the Invention 

[0001] The present invention relates generally to computer peripheral 

5 devices and more specifically, to a plug-and-play device and a method of using 

the same. 

Background of the Invention 

[0002] Plug-and-play devices are well known and many types of plug-

and-play standards exist, including universal serial bus ("USB"), IEEE1394 

10 ("FireWire") and PCMCIA ("PC Card"), with the most common being USB. 

Such plug-and-play devices have a set of functionality that is accessible to a 

computer through a plug-and-play interface. This functionality can include, but 

is not limited to, storage, input registration, image capturing, audio input and 

output, etc. Many sets of functionality are defined as device classes. Upon 

15 connection of a plug-and-play device to a computer, an electronic circuit is 

completed and the operating system of the computer is alerted of the 

connection. The operating system polls the plug-and-play device to determine 

what functionality is available on the plug-and-play device. 

[0003] Many operating systems possess a number of pre-loaded drivers 

20 for generic plug-and-play device classes, such as USB mass storage, a two-

button mouse, etc. If the operating system is in possession of a driver for the 

device class of the plug-and-play device connected to the computer, the driver 

is loaded by the computer so that the functionality of the plug-and-play device 

can be accessed. If, instead, the operating system does not possess a driver 

25 for the device class of the plug-and-play device, the operating system in many 

cases prompts the user to install the appropriate software to enable the 

computer to access the functionality of the plug-and-play device. 

[0004] U.S. Patent Application Publication No. 2004/0205778 to Wong 

et al. discloses a peripheral device that includes driver storage. The peripheral 

30 device connects to a computer via a plug-and-play interface and cycles through 
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the emulation of a number of plug-and-play device classes recognized by the 

operating system of the computer until one is found that permits auto-execution 

of a driver installation program. 

[0005] U.S. Patent Application Publication No. 2005/0038934 to Gotze 

5 et al. discloses a USB-based peripheral printer that can be conditioned 

between two modes. In a first mode, the printer emulates USB mass storage to 

permit installation of drivers stored in memory of the printer onto a computer to 

which the printer is connected. Once the drivers are installed, the printer is 

conditioned into a second mode, in which it behaves as a printer. The drivers 

10 installed on the computer enable printing on the printer. 

[0006] Plug-and-play devices may take other forms. For example, the 

plug-and-play device may be in the form of a touch panel that detects touch 

input and provides corresponding output to a computer to which the touch 

panel is connected. In order for the computer to interpret the touch panel 

15 output properly, a calibration process needs to be performed in order to map 

the coordinate system of the touch panel input field to the computer display 

coordinate system. After the calibration process has been performed, the 

resulting calibration settings are stored by the computer so that the touch panel 

output can be correctly mapped to the computer display coordinate system. As 

20 will be appreciated however, the calibration settings are particular to the 

computer. If the touch panel is plugged into another computer, the calibration 

process must be re-performed. 

[0007] The need to install software/drivers can be undesirable in a 

number of situations, such as where a user does not possess administrative 

25 rights for the computer or simply does not desire to install yet more software on 

the computer, especially where the connection of the plug-and-play device is 

infrequent or a one-time affair. Installing software may also prove to be a 

difficult or complicated task. For example, the user may need to download 

software from the Internet or may need to locate media upon which the 
30 software/drivers are located. 

[0008] It is therefore an object of the present invention to provide a novel 

plug-and-play device and method of using the same. 
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Summary of the Invention 

[0009] Accordingly, in one aspect there is provided a plug-and-play 

device providing a set of functionality, comprising: 

a plug-and-play interface; 

5 storage; and 

software stored in said storage, said software being automatically 

executed by a computer when said plug-and-play device is connected thereto 

via said plug-and-play interface, said software being operable to detect 

disconnection of said plug-and-play device from said computer and terminate 

10 its execution in response thereto, said computer not persistently storing said 

software thereafter. 

[0010] In one embodiment, the software enables the computer to access 

the set of functionality provided by the plug-and-play device. The plug-and-play 

interface can be a universal serial bus interface. The storage can store an 

15 autorun.inf file that specifies the software for execution. The software can be 

copied to a temporary location on the computer and executed therefrom, and 

can be terminated and deleted upon disconnection of the plug-and-play device 

from the computer. 

[0011] According to another aspect, there is provided a method of using 

20 a plug-and-play device with a computer, comprising: 

detecting connection of a plug-and-play device to said computer; 

automatically locating software specified for execution, said 

software being stored in memory of said plug-and-play device; 

executing said software with said computer; and 

25 terminating execution of said software upon disconnection of said 

plug-and-play device from said computer. 

[0012] According to yet another aspect, there is provided a plug-and-play 

device, comprising: 

storage; and 

30 settings stored in said storage, said settings being associated 

with a set of functionality. 
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[0013] The plug-and-play device can further include software stored in 

the storage, the software providing access to the set of functionality when the 

plug-and-play device is connected to a computer. The set of functionality in this 

case is an input interface provided by the plug-and-play device. 

5 [0014] Alternatively, the plug-and-play device can include software 

stored in the storage, the software being executable on a computer to which the 

plug-and-play device is connected and providing access to the set of 

functionality. The software can reference the settings during execution. The 

software can be automatically executed by the computer when the plug-and-

10 play device is connected thereto via a plug-and-play interface thereof, with the 

software detecting disconnection of the plug-and-play device from the computer 

and terminating execution in response thereto. In this case, the computer does 

not persistently store the software thereafter. 

[0015] According to yet another aspect, there is provided a plug-and-play 

15 device for receiving input, comprising: 

a plug-and-play interface; 

a touch panel on which a computer-generated image is displayed; 

storage; and 

calibration settings stored in said storage and mapping touch 

20 panel an computer-generated image coordinate systems. 

[0016] According to still yet another aspect, there is provided a plug-and-

play device providing a set of functionality, comprising: 

a plug-and-play interface; 

storage; and 

25 software stored in said storage, said software being copied to 

said computer and executed therefrom automatically when said plug-and-play 

device is connected to said computer, said software providing access to said 

set of functionality of said plug-and-play device. 

[0017] By storing software for the plug-and-play device on the plug-and-

30 play device itself that automatically loads onto the computer when the plug-and-

play device is connected to the computer, the user of the plug-and-play device 
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need not pre-install software/drivers on the computer in order to access the 

functionality offered by the plug-and-play device nor does the user require 

administrative rights for the computer in order to use the software. As the 

software is not stored persistently on the computer upon termination, the 

5 computer is left in the same general state as it was in before connection to the 

plug-and-play device. Further, by storing settings on the plug-and-play device, 

a setup process need not be performed when a new computer is connected to 

the plug-and-play device. 

Brief Description of the Drawings 

10 [0018] Embodiments will now be described more fully with reference to 

the accompanying drawings in which: 

Figure 1 shows a plug-and-play device comprising a touch panel, 

a controller and a cable, coupled to a computer; 

Figure 2 shows a schematic diagram of the cable of Figure 1; and 

15 Figure 3 is a flow chart of the general operation of the plug-and-

play device of Figure 1. 

Detailed Description of the Embodiments 

[0019] Figure 1 illustrates a system 20 comprising a plug-and-play 

device 24 for receiving and digitizing input. In this embodiment, the plug-and-

20 play device 24 comprises a touch panel 28, a controller 32 and a cable 36. 

Touch panel 28 is of the type manufactured and sold by SMART Technologies, 

Inc. of Calgary, Alberta under the name SMARTBoardTM. The controller 32 

controls the operation of the touch panel 28 and is in communication with a 

computer 40 via the cable 36. An LCD projector 44 is coupled to the computer 

25 40 via a VGA cable 48. The computer 40 controls the LCD projector 44 to 

project images otherwise presented on a display of the computer 40 onto the 

touch panel 28. The projector 44 may be positioned in front of or behind the 

touch panel 28. 
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[0020] The touch panel 28 provides a user with the ability to interact with 

the projected images via a pointer, such as a pen tool or a finger, for the 

purpose of providing input. The touch panel 28 requires no extra software 

other than that provided by the operating system of the computer 40 to work as 

5 a mouse. The functionality of the touch panel 28 is greatly enhanced by 

additional software not available on the operating system, as will be described 

below. 

[0021] The controller 32 comprises a processor (not shown) that 

executes firmware stored in non-volatile storage. Generally, the firmware 

10 causes the controller 32 to operate in one of two operational modes. In an 

initial mode, the controller 32 operates two USB profiles, namely an absolute 

mouse human interface device ("HID") profile and a SMARTBoard HID profile. 

The absolute mouse HID profile allows the controller 32 to relay absolute 

position information in response to pointer input, as it is detected by the touch 

15 panel 28, along with basic mouse functions. The SMARTBoard HID is a 

proprietary device class that enables enhanced functionality for the touch panel 

28. The enhanced functionality includes all of the functionality available in the 

absolute mouse HID device class, plus inking information, additional tool 

information (buttons, eraser, pen tool selection, etc.) and two-way 

20 communications with the controller 32. In a "native" operating mode, the 

controller 32 terminates the absolute mouse HID profile and only operates the 

SMARTBoard HID profile. 

[0022] The components of the cable 36 are described with reference to 

Figure 2. The cable 36 comprises a USB hub component 52 that has a first 

25 USB interface 56 for connection to a USB cable 60 extending to the touch 

panel 28, and a second USB interface 64 for connection to a USB cable 68 

extending to the computer 40. Both the first and second USB interfaces 56, 64 

are in communication with a USB hub 72. 

[0023] Also in communication with the USB hub 72 is storage 76, 

30 namely flash memory, that is configured to operate in accordance with the 

compact disk ("CD") HID profile. The CD HID profile enables storage 76 to 

behave like a CD drive. Storage 76 stores a set of software applications, 
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including a user application (SMARTBoardTools.exe), a service 

(SMARTBoardService.exe), a launcher application (SBLauncher.exe), a 

calibration application (SMARTBoardCalibrate.exe) and an autorun.inf file that 

references the launcher application. Further, the storage 76 can store 

5 calibration settings associated with the configuration of the system 20. In 

particular, the calibration settings include data for mapping pointer input 

received by the touch panel 28 with image output projected by the LCD 

projector 44 onto the surface of the touch panel 28. The position of the LCD 

projector 44 and the touch panel 28 are generally fixed relative to one another. 

10 As a result, once their relative positions are determined through the calibration 

process that is performed in order to generate the calibration settings, the 

relative positions of the LCD projector 44 and touch panel 28 and hence, the 

calibration settings do not have to be re-determined. 

[0024] The SMARTBoardTools.exe application permits a richer set of 

15 features than basic mouse functionality. It contains a number of presentation 

applications, integration into popular drawing and presentation applications, and 

an application to allow users to ink over documents in any application or over 

the desktop of the graphical user interface of the computer 40 that is projected 

onto and displayed on the surface of the touch panel 28. 

20 [0025] The method of operation of the plug-and-play device 24 is shown 

in Figure 3. When the plug-and-play device 24 is connected to the computer 

40 (step 104), and the connection of the plug-and-play device 24 to the 

computer 40 is detected by the operating system of the computer 40, the 

computer 40 queries the plug-and-play device 24 to determine what 

25 functionality is provided by the plug-and-play device 24 (step 108). As the USB 

hub 72 is connected to storage 76 as well as to the controller 32, the USB hub 

72 queries each of these two units to determine what profiles are available. In 

this embodiment, the storage 76 responds by indicating that it supports the CD 

HID profile. The controller 32, which is in the initial mode, responds by 

30 indicating that it supports the absolute mouse HID profile and the SMARTBoard 

HID profile. 
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[0026] The computer 40, upon receiving this profile information, detects 

that the following functionality is available for the plug-and-play device 24: the 

absolute mouse HID profile, the SMARTBoard HID profile and CD HID profile 

(step 112). The computer 40 in turn loads the drivers for the device 

5 functionality recognized by the operating system (i.e. for which the operating 

system has drivers); namely, the absolute mouse HID and CD HID (step 116). 

As each of these sets of functionality are detected by the computer 40, the 

computer 40 recognizes them as separate devices. The computer 40 in this 

embodiment, does not load the SMARTBoard HID profile, as the operating 

10 system of the computer 40 does not possess a corresponding driver. The 

computer 40 then assigns the detected CD HID device the next available drive 

letter (step 120). 

[0027] Computer 40 is configured as the majority of computers are by 

default; that is, it is configured to search CD HID devices for a file named 

15 autorun.inf that will direct the computer 40 to automatically execute a specific 

application upon connection to a CD HID device. Accordingly, computer 40 

queries the CD HID device for autorun.inf and, upon receiving it, loads and 

executes the instructions contained therein (step 124). The autorun.inf file is 

used by the Microsoft Windows® family of operating systems to execute, under 

20 certain conditions, the instructions contained therein upon detection of certain 

types of storage devices. For example, under certain conditions, the 

autorun.inf file is executed when a CD-ROM disk, containing the autorun.inf file, 

is inserted into the bay of a CD-ROM drive. Execution typically begins without 

delay after the information in the autorun.inf file becomes available to or is 

25 recognized by the operating system of the computer. 

[0028] The autorun.inf file contains a pointer to the executable launcher 

application, SBLauncher.exe. Upon parsing the autorun.inf file, the computer 

40 uses the pointer to obtain the SBLauncher.exe application from the storage 

76, along with a set of corresponding dynamic link libraries ("DLLs"), and 

30 executes the SBLauncher.exe application (step 128). The SBLauncher.exe 

application, in turn, directs the computer 40 to copy two executable files, 

namely, SMARTBoardTools.exe and SMARTBoardService.exe, along with 

Page 2636 of 3224



WO 2007/137415 PCT/CA2007/000938 

9 

some associated DLLs, from the storage 76 to a temporary directory on the 

computer 40 and execute them (step 132). Upon execution of the 

SMARTBoardService.exe service, the SBLauncher.exe application terminates 

execution and the SMARTBoardService.exe service directs the computer 40 to 

5 send a command to the controller 32 to switch to the SMARTBoard HID mode 

(step 136). 

[0029] Upon launch, the SMARTBoardTools.exe application queries and 

obtains from storage 76 of the plug-and-play device 24, the calibration settings 

and other settings (step 140). The calibration settings enable the 

10 SMARTBoardTools.exe application to map touch input received from the touch 

panel 28 to the computer display coordinate system. The other settings include 

pen tray settings, COM port settings, contact filter settings and user settings for 

some of the software applications. All of these settings are stored in a standard 

Windows INI file. Further, several XML files are used to store layout and menu 

15 settings for various applets forming part of the SMARTBoardTools.exe 

application. These applets provide a floating window of toolbuttons for 

accessing various functionality, an on-screen keyboard, etc. These layout and 

menu settings are stored in XML files in the storage 76 of the plug-and-play 

device 24, and are loaded and saved in the user directory "C:\Documents and 

20 Settings\<user name>\Application Data\SMART Technologies 

Inc.NSMARTBoard Software\" during execution of the SMARTBoardTools.exe 

application, where <user name> is the login name of the current user. 

[0030] Upon obtaining the calibration settings, the 

SMARTBoardTools.exe application permits user interaction with the touch 

25 panel 28 to be registered spatially relative to the images projected on the 

surface of the touch panel 28 by the LCD projector 44. During execution, some 

settings are stored in the "HKEY_CURRENT_USER" key of the registry and, in 

particular, in the "Software\SMART Technologies IncASMARTBoard Software\" 

subkey. These settings include application window positions, user settings for 

30 each application and a list of recently used files. The 

"HKEY_CURRENT_USER" key is used as there are generally no restrictions 

on modifications made to this key. In addition, if there are no access 
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restrictions on the "HKEY_LOCAL_MACHINE" key, spell checker settings are 

written there. 

[0031] Upon termination of the session, the computer 40 can be 

unplugged from the plug-and-play device 24 and removed. When the plug-

5 and-play device 24 is disconnected, the computer 40 notifies the 

SBLauncher.exe application (step 144). The SBLauncher.exe application 

proceeds to terminate execution of and delete the SMARTBoardTools.exe 

application, the SMARTBoardService.exe service, the various related DLLs and 

settings from the temporary locations on the computer 40 and then proceeds to 

10 terminate execution of itself (step 148). Before termination of execution of the 

SBLauncher.exe application, the SBLauncher.exe application writes the user 

settings stored in "C\Documents and Settings\<user name>\Application 

Data\SMART Technologies Inc.\SMARTBoard Software\" to XML files which it 

then stores in storage 76 of the plug-and-play device 24. The SBLauncher.exe 

15 application then deletes these settings and those stored in the registry. Once 

the settings are deleted from the computer 40, the SBLauncher.exe application 

places an entry in the HKEY_CURRENT_USER\Software\Microsoft\ 

Windows\CurrentVersion\RunOnce registry key which tells Windows to delete 

the SBLauncher.exe application when the user logs in next, and then 

20 terminates its execution. 

[0032] If the user stops the SMARTBoard software by closing the 

SMARTBoardTools.exe application, then the SBLauncher.exe application 

executes the instance of itself found in the storage 76 of the plug-and-play 

device 24 resulting in the instance of the SBLauncher.exe application stored on 

25 the computer 40 being deleted. 

[0033] As noted above, in order for touch input made relative to an 

image projected onto the touch panel 28 by the LCD projector 44 to be 

registered spatially with the projected image, the system 20 must be calibrated. 

As the spatial relation between the image projected by the LCD projector 44 

30 and the touch panel 28 changes only when the LCD projector 44 and the touch 

panel 28 are moved relative to one another, calibration is generally performed 

after the touch panel 28 and LCD projector 44 are fixed at a location. In order 
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to calibrate the system 20, the SMARTBoardCalibrate.exe application is 

launched. Once launched, the user is prompted to touch a number of points on 

the graphical user interface of the computer 40 that is displayed on the surface 

of the touch panel 28. The resulting touch panel output is used to map the raw 

5 touch coordinates registered by the touch panel 28 to the computer display 

coordinate system. The newly-captured calibration settings are then recorded 

in the Windows INI file so that they can be used by other computers to map 

input received from the plug-and-play device 24 with the graphical user 

interface presented thereon. 

10 [0034] While the system 20 has been described with specificity to USB, 

other types of plug-and-play architectures can be utilized. For example, those 

of skill in the art will readily understand how to adapt the system 20 described 

herein for use with FireWire and PCMCIA architectures and the like. 

[0035] The drivers for the plug-and-play device can be stored on a 

15 separate CD HID device or the like. Similarly, the calibration settings can be 

stored on a separate removable storage, such as a USB flash drive, rewritable 

optical disk, etc. In this manner, existing calibration settings can be made 

available to other computers that are coupled to the plug-and-play device. 

Alternatively, the calibration settings can be stored on the touch panel's 

20 controller using the two-way communication enabled by the SMARTBoard HID 

profile. 

[0036] In the embodiment described above, the plug-and-play device 24 

comprises a cable 36 having a USB hub component 52 connected to the touch 

panel 28 via a USB cable 60 and connected to the computer 40 via a USB 

25 cable 68. Those of skill in the art will appreciate that the USB hub component 

52 may comprise one or more wireless communication interfaces to enable 

communications between the touch panel 28 and the USB hub component 52 

and/or between the USB hub component 52 and the computer 40 to be carried 

out over wireless communication channels thereby obviating the need for the 

30 physical cables. The USB hub component 52 may also be integrated into the 

touch panel 28 so that only one communication channel, either wired or 

wireless, between the USB hub component 52 and the computer 40 is required. 
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[0037] Although the system 20 is shown to include an LCD projector 44 

to project images onto the surface of the touch panel 28, those of skill in the art 

will appreciate that other configurations are possible. For example, the touch 

panel 28 may be of the form disclosed in U.S. Patent No. 6,803,906 to Morrison 

5 et al. or U.S. Patent Application No. 11/331,448 to Morrison et al. In this case, 

the touch panel 28 overlies a display unit such as a plasma display or LCD 

display that receives display input from the computer 40. 

[0038] While the system has been described with reference to a touch 

panel, the system can be any one of a number of other devices, such as 

10 cameras, sound systems, etc. For example, where the plug-and-play device is 

a sound system, the settings can include the output volumes for each speaker 

that have been previously calibrated to desired levels for the set configuration. 

[0039] Although an embodiment has been described with reference to 

the accompanying drawings, those of skill in the art will appreciate that 

15 modifications and variations may be made without departing from the spirit and 

scope thereof as defined by the appended claims. 
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What is claimed is: 

1. A plug-and-play device providing a set of functionality, comprising: 

a plug-and-play interface; 

storage; and 

5 software stored in said storage, said software being automatically 

executed by a computer when said plug-and-play device is connected thereto 

via said plug-and-play interface, said software being operable to detect 

disconnection of said plug-and-play device from said computer and terminate 

its execution in response thereto, said computer not persistently storing said 

10 software thereafter. 

2. The plug-and-play device of claim 1, wherein said software enables 

said computer to access the set of functionality provided by said plug-and-

play device. 

3. The plug-and-play device of claim 1, wherein said plug-and-play 

15 interface is a universal serial bus interface. 

4. The plug-and-play device of claim 3, wherein said storage stores an 

autorun.inf file that specifies said software for execution. 

5. The plug-and-play device of claim 4, wherein said storage is configured 

to operate in accordance with a CD HID profile. 

20 

6. The plug-and-play device of claim 3, wherein upon connection of said 

plug-and-play device to said computer, said software is copied to a temporary 

location on said computer and executed therefrom, and is terminated and 

deleted upon disconnection of the plug-and-play device from the computer. 
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7. The plug-and-play device of claim 6, wherein said software registers a 

request with the operating system of said computer to delete said software at 

a later time. 

5 8. The plug-and-play device of claim 1, wherein upon connection of said 

plug-and-play device to said computer, said software is copied to a temporary 

location on said computer and executed therefrom, and is terminated and 

deleted upon disconnection of the plug-and-play device from the computer. 

9. The plug-and-play device of claim 8, wherein said software registers a 

10 request with the operating system of said computer to delete said software at 

a later time. 

10. A method of using a plug-and-play device with a computer, comprising: 

detecting connection of the plug-and-play device to said computer; 

automatically locating software stored in memory of said plug-and-play 

15 device specified for execution; 

executing said software with said computer; and 

terminating execution of said software upon disconnection of said plug-

and-play device from said computer. 

11. The method of claim 10, further comprising, prior to said executing, 

20 copying said software to temporary storage on said computer. 

12. The method of claim 11, further comprising registering a request with 

the operating system of said computer to delete said software at a later time. 

13. A plug-and-play device, comprising: 

storage; and 
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settings stored in said storage, said settings being associated with a 

set of functionality. 

14. The plug-and-play device of claim 13, wherein said settings are 

5 calibration settings. 

15. The plug-and-play device of claim 13, wherein said settings are user 

settings. 

16. The plug-and-play device of claim 13, further comprising: 

10 software stored in said storage, said software providing access to said 

set of functionality when said plug-and-play device is connected to a 

computer. 

17. The plug-and-play device of claim 14, wherein said set of functionality 

is an input interface provided by said plug-and-play device. 

15 18. The plug-and-play device of claim 17, further comprising: 

software stored in said storage, said software being executable on a 

computer to which said plug-and-play device is connected to provide access 

to said set of functionality. 

19. The plug-and-play device of claim 18, wherein said software 

20 references said calibration settings during execution. 

20. The plug-and-play device of claim 19, wherein said software is 

automatically executed by said computer when said plug-and-play device is 

connected thereto via a plug-and-play interface thereof, said software 

detecting disconnection of said plug-and-play device from said computer and 
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terminating execution in response thereto, said computer not persistently 

storing said software thereafter. 

21. The plug-and-play device of claim 14, further comprising: 

calibration software for determining said calibration settings. 

5 22. The plug-and-play device of claim 14, further comprising a touch panel 

on which images are presented, said calibration settings mapping touch panel 

and presented image coordinate systems. 

23. A plug-and-play device for receiving input, comprising: 

a plug-and-play interface; 

10 a touch panel on which a computer-generated image is displayed; 

storage; and 

calibration settings stored in said storage and mapping touch panel 

and computer-generated image coordinate systems. 

24. The plug-and-play device of claim 23, wherein said computer-

15 generated image is a graphical user interface. 

25. The plug-and-play device of claim 24, wherein said plug-and-play 

interface is a universal serial bus interface. 

26. The plug-and-play device of claim 23, further comprising: 

calibration software stored in said storage for execution by a computer 

20 to determine said calibration settings. 

27. A plug-and-play device providing a set of functionality, comprising: 

a plug-and-play interface; 
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storage; and 

software stored in said storage, said software being copied to said 

computer and executed therefrom automatically when said plug-and-play 

device is connected to said computer, said software providing access to the 

5 set of functionality provided by said plug-and-play device. 
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An electronic meeting tool and method for communicating 
arbitrary media content from users at a meeting comprises a 
node configuration means adapted to operate a display node 
of a communications network, the display node being 
coupled to a first display. The node configuration means is 
adapted to receive user selected arbitrary media content and 
to control display of the user selected arbitrary media content 
on the first display. A peripheral device adapted to commu-
nicate the user selected arbitrary media content via the com-
munications network is a connection unit comprising a con-
nector adapted to couple to a port of a processing device 
having a second display, a memory and an operating system, 
and a transmitter. A program is adapted to obtain user selected 
arbitrary media content, said program leaving a zero footprint 
on termination. The user may trigger transfer of said user 
selected arbitrary media content to said transmitter. 

Cl C2 

Cl C2 
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[0324] In the above embodiments, a particular method of 
pairing the peripheral device with the base node has been 
described. Any of the embodiments of the present invention 
may include other pairing mechanisms of which some 
examples are given below. 

[0325] Some examples for pairing 
[0326] Plug in the peripheral device, to a generic 

peripheral device port such as a USB port of the base 
node or other USB enabled device. Pairing info is 
transmitted over the generic peripheral interface such 
as USB. 

[0327] The Signal strength of the wireless channel to 
the base node is used to identify which base nod is to 
be used 

[0328] The Signal strength of the wireless channel or 
any other channel. Example is an NFC/RFID trans-
mitter can be provided underneath the meeting room 
table. Putting the user processing device such as a 
laptop and the peripheral device plugged in on this 
table automatically pairs the peripheral device with 
the base of this meeting room 

[0329] Manual pairing (e.g. by entering IP address, 
hostname, wireless ID (like SSID on WiFi)) 

1-81. (canceled) 
82. A method for connecting a processing device to a 

communications network, the processing device having a 
memory, a display and an operating system with pre-installed 
generic drivers providing a generic communications protocol 
for communication between processing device and a standard 
class of peripheral devices, the method comprising: 

a) coupling a peripheral device to the processing device, 
the peripheral device having a transceiver; 

b) setting up, by means of a first pre-installed generic audio 
driver of the operating system, a means for audio com-
munication between the peripheral device and the pro-
cessing device and by means of a second pre-installed 
generic driver of the operating system, a means for data 
communication between the peripheral device and the 
processing device; 

c) coupling the processing device to a communications 
network via the peripheral device; 

d) routing audio data between the processing device and 
the communication network via the means for audio 
communication, wherein the first pre-installed generic 
audio driver is used for transferring the audio data 
between the processing device and the peripheral 
device. 

83. The method of claim 82 wherein Step b) comprises 
presenting the peripheral device to the processing device as a 
human interface device and wherein the pre-installed generic 
driver is a human interface device driver. 

84. The method of claim 82 wherein Step b) comprises 
presenting the peripheral device to the processing device as a 
mass storage device and wherein the pre-installed generic 
driver is a mass storage device driver. 

85. The method of claim 82 wherein Step b) comprises 
presenting the peripheral device to the processing device as a 
composite device and wherein pre-installed generic drivers 
drive different device interfaces independently. 

86. The method of claim 82, wherein a client application is 
stored on the peripheral device which when run on the pro-
cessing device obtains screen scraped data. 

87. The method of claim 86 wherein the client application 
is a portable application. 

88. The method of claim 82 wherein the peripheral device 
is adapted to anal se an incoming signal from the processing 
device and if no audio is received, the incoming signal is 
discarded. 

89. The method of claim 88 wherein if audio is received, 
the peripheral device will initiate an additional connection to 
the base unit through the communications network. 

90. The method of claim 82 further comprising time-
stamping synchronously the audio with the data stream. 

91. The method of claim 90 further comprising encoding, 
optionally encrypting the audio data. 

92. A system for connecting a processing device to a com-
munications network, the processing device having a 
memory, a display and an operating system with pre-installed 
generic drivers providing a generic communications protocol 
for communication between processing device and a standard 
class of peripheral devices, the system comprising: 

a) means for coupling a peripheral device to the processing 
device, the peripheral device having a transceiver; 

b) means for setting up, by means of a first pre-installed 
generic audio driver of the operating system, a means for 
audio communication between the peripheral device and 
the processing device and by means of a second pre-
installed generic driver of the operating system, a means 
for data communication between the peripheral device 
and the processing device; 

c) means for coupling the processing device to a commu-
nications network via the peripheral device; 

d) means for routing audio data between the processing 
device and the communication network via the means 
for audio communication, wherein the first pre-installed 
generic audio driver is used for transferring the audio 
data between the processing device and the peripheral 
device. 

93. The system of claim 92 further comprising means for 
presenting the peripheral device to the processing device as a 
human interface device and wherein the pre-installed generic 
driver is a human interface device driver. 

94. The system of claim 92 further comprising means for 
presenting the peripheral device to the processing device as a 
mass storage device and wherein the pre-installed generic 
driver is a mass storage device driver. means for 

95. The system of claim 92 further comprising neap-
presenting the peripheral device to the processing device as a 
composite device and wherein pre-installed generic drivers 
drive different device interfaces independently. 

96. The system of claim 92 wherein a client application is 
stored on the peripheral device which when run on the pro-
cessing device obtains screen scraped data. 

97. The system of claim 96 wherein the client application is 
a portable application. 

98. The system of claim 92 wherein the peripheral device is 
adapted to analyse an incoming signal from the processing 
device and if no audio is received, the incoming signal is 
discarded. 

99. The system of claim 98 wherein if audio is received, the 
peripheral device will initiate an additional connection to the 
base unit through the communications network. 

100. The system of claim 92 further comprising time-
stamping synchronously the audio stream with the data 
stream. 

101. The system of claim 100 further comprising means for 
encoding, optionally encrypting the audio data. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

m. 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

PO. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

14/344,836 

23364 
BACON & THOMAS, PLLC 
625 SLATERS LANE 
FOURTH FLOOR 
ALEXANDRIA, VA 22314-1176 

03/03/2015 Koen Simon Herman Beel BEEL3004/TJM/TL 
CONFIRMATION NO. 1046 

PUBLICATION NOTICE 

1111111111111111111111111CIIII 0I11111UOMEMI 

Title:ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

Publication No.US-2015-0169477-Al 
Publication Date:06/18/2015 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 

Page 2670 of 3224



UNITED STATES PATENT AND TRADEMARK OFFICE 

m. 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Akxandria, Virg[Ilia 22313-1450 
www.uspto.gov 

U.S. APPLICATION NUMBER NO. FIRST NAMED APPLICANT ATTY. DOCKET NO. 

14/344,836 

23364 
BACON & THOMAS, PLLC 
625 SLATERS LANE 
FOURTH FLOOR 
ALEXANDRIA, VA 22314-1176 

Date Mailed: 03/13/2015 

Koen Simon Herman Beel BEEL3004/TJM/TL 
INTERNATIONAL APPLICATION NO. 

PCT/EP2012/068167 
LA. FILING DATE PRIORITY DATE 

09/14/2012 09/14/2011 

CONFIRMATION NO. 1046 
371 ACCEPTANCE LETTER 

111111111111111111111111111111111111111111111111JEl!Illtljlj 111J1j111# 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.0 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office, in its capacity as a 
Designated / Elected Office (37 CFR 1.495), has ACCEPTED the above identified international application for 
national patentability examination in the United States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above and the relevant dates are: 

03/03/2015 
DATE OF RECEIPT OF 35 U.S.C. 371(c)(1), 

(c)(2) and (c)(4) REQUIREMENTS 

03/03/2015 
DATE OF COMPLETION OF ALL 
35 U.S.C. 371 REQUIREMENTS 

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING 
ON THE FILING RECEIPT AS THE " FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 
371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN 
ABOVE. The filing date of the above identified application is the international filing date of the international 
application (Article 11(3) and 35 U.S.C. 363). 

The following items have been received: 

• Copy of the International Application filed on 03/13/2014 
• Copy of the International Search Report filed on 03/13/2014 
• Copy of IPE Report filed on 03/13/2014 
• Preliminary Amendments filed on 03/13/2014 
• Information Disclosure Statements filed on 03/13/2014 
• Inventor's Oath or Declaration filed on 03/03/2015 
• Request for Immediate Examination filed on 03/13/2014 
• U.S. Basic National Fees filed on 03/13/2014 
• Priority Documents filed on 03/13/2014 
• Power of Attorney filed on 02/24/2015 
• Authorization to Permit Access filed on 03/03/2015 
• Application Data Sheet (37 CFR 1.76) filed on 03/13/2014 
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Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

CHARITTA A SHELTON 

Telephone: (571) 272-3926 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

m. 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, VirgLnia 22313-1450 
www.uspto.gov 

NUMBER APPLICATION I 371(c) FILIN DATE G or I GRUPNIT ART I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMS 
14/344,836 03/03/2015 

23364 
BACON & THOMAS, PLLC 
625 SLATERS LANE 
FOURTH FLOOR 
ALEXANDRIA, VA 22314-1176 

1700 BEEL3004/TJM/TL 21 3 
CONFIRMATION NO. 1046 

FILING RECEIPT 

1111111111111111111111111CIIII 0IIIM!iii 0110111 

Date Mailed: 03/13/2015 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

I nventor(s) 
Koen Simon Herman Beel, Eke, BELGIUM; 
Yoav Nir, Komen, BELGIUM; 
Filip Josephine Johan Louwet, Knesselare, BELGIUM; 
Guy Coen, Aalst, BELGIUM; 

Applicant(s) 
Koen Simon Herman Beel, Eke, BELGIUM; 
Yoav Nir, Komen, BELGIUM; 
Filip Josephine Johan Louwet, Knesselare, BELGIUM; 
Guy Coen, Aalst, BELGIUM; 

Assignment For Published Patent Application 
BARCO N.V., Kortrijk, BELGIUM 

Power of Attorney: The patent practitioners associated with Customer Number 23364 

Domestic Priority data as claimed by applicant 
This application is a 371 of PCT/EP2012/068167 09/14/2012 
which claims benefit of 61/534,592 09/14/2011 
and is a CON of 13/270,659 10/11/2011 PAT 8756348 
which claims benefit of 61/534,592 09/14/2011 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 
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Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 03/10/2015 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/344,836 
Projected Publication Date: 06/18/2015 
Non-Publication Request: No 
Early Publication Request: No 
Title 

ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258). 
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LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

GRANTED 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

SelectUSA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 

14/344,836 

APPLICATION AS FILED - PART I 
(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA 

BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) N/A N/A 

SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) N/A N/A 

EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(0) 21 minus 20= 1 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) 3 minus 3 = 

APPLICATION SIZE 
FEE 
(37 CFR 1.16(s)) 

If the specification and drawings exceed 100 
sheets of paper, the application size fee due is 
$310 ($155 for small entity) for each additional 
50 sheets or fraction thereof. See 35 U.S.C. 
41(a)(1)(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 A

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total 
(37 CFR 1.16(i)) 

Minus = 

Independent 
(37 CFR 1.16(h)) 

Minus . 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 B

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total 
(37 CFR 1.16(i)) 

Minus = 

Independent 
(37 CFR 1.16(h)) 

Minus = 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

SMALL ENTITY OR 

OR 

OTHER THAN 
SMALL ENTITY 

RATE($) FEE($) RATE($) FEE($) 

N/A N/A 280 

N/A N/A 480 

N/A N/A 720 

x 80 = 80 

x 420 = 0.00 

0.00 

TOTAL 

0.00 

TOTAL 1560 

OTHER THAN 
SMALL ENTITY OR SMALL ENTITY 

RATE($) 
ADDITIONAL 

FEE($) 

TOTAL 
ADD'L FEE 

RATE($) 
ADDITIONAL 

FEE($) 

TOTAL 
ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
"" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

""" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

RATE($) 
ADDITIONAL 

FEE($) 

x 

x 

TOTAL 
ADD'L FEE 

RATE($) 
ADDITIONAL 

FEE($) 

x 

x 

TOTAL 
ADD'L FEE 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of: 

Application No.: 14/344,836 Examiner: Unassigned 

Filing Date: March 13, 2014 Art Unit: Unassigned 

First Inventor: Koen Simon Hejivan BEEL Customer No.: 23364 

Attorney No.: BEEL3004/TJM/TL Confirm. No.: 1046 

For: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR 
MEETINGS 

RESPONSE TO NOTIFICATION OF MISSING REQUIREMENTS 
UNDER 35 U.S.C. 371 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

Sir: 

INTRODUCTORY COMMENTS 

This is responsive to the Notification of Missing Requirements mailed in this 

application on August 7, 2014, wherein the Office requires that a declaration be 

submitted. This Response is submitted with a Pre-AIA Declaration executed by the 

inventors and a Supplemental Application Data Sheet to reflect the change in address of 

the inventor, Yoav NIR. 

A petition and appropriate fee to extend the period of reply by five months is 

concurrently filed herewith. 
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Application No.: 14/344,836 

REMARKS 

Reconsideration of the pending application is respectfully requested on the basis 

of the following particulars. 

Specifically, the declaration is hereby submitted herewith. 

If any issues remain that may be resolved by a telephone or facsimile 

communication with the Applicant's attorney, the Examiner is invited to contact the 

undersigned at the numbers shown. 

BACON & THOMAS, PLLC 
625 Slaters Lane, Fourth Floor 
Alexandria, Virginia 22314-1176 
Phone: (703) 683-0500 

Date: March 3, 2015 

Respectfully submitted, 

/Thomas J. Moore/ 

THOMAS J. MOORE 
Attorney for Applicants 
Registration No. 28,974 

-2-
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Application No.: 14/344,836 Confirm. No.: 1046 

Filing Date: March 13, 2014 Art Unit: TBD 

First Inventor: Koen Simon Herman BEEL Customer No.: 23364 

Attorney No.: BEEL3004/TJM/TL Examiner: TBD 

For: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR 

MEETINGS 

CORRECTION OR UPDATE OF APPLICATION DATA SHEET 
(Supplemental ADS) 

Commissioner for Patents 

Sir: 

Applicant submits below an update to the last Application Data Sheet (ADS) submitted in 

the subject application on March 13, 2014. This updates the address of second inventor Yoav 

NIR. 

Please charge any additional fees required or credit any overpayments in connection with 

this paper to Deposit Account No. 02-0200. 

Section Heading 
(include main heading and subheading(s) 
as appropriate) 

Correction or Update (interlineate, bracket or 
underline changes) 

Inventor Information, Inventor 2, 
Residence Information, City 

Rckkcm Komen 

Inventor Information, Inventor 2, Mailing 
Address of Inventor, Address 1 

Lentedreef 21 de Ten Brielen 19 rue 

Inventor Information, Inventor 2, Mailing 
Address of Inventor, City 

Rckkcm Komen 

Inventor Information, Inventor 2, Mailing 
Address of Inventor, Postal Code 

B 8930 B 7780 
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Please charge any additional fees required or credit any overpayments in connection with 

this paper to Deposit Account No. 02-0200. 

BACON & THOMAS, PLLC 
625 Slaters Lane, Fourth Floor 
Alexandria, Virginia 22314-1176 
Phone: (703) 683-0500 
Facsimile: (703) 683-1080 

Date: March 3, 2015 

Respectfully submitted, 

/Thomas J. Moore/ 

THOMAS J. MOORE 
Attorney for Applicants 
Registration No. 28,974 
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Electronic Patent Application Fee Transmittal 

Application Number: 14344836 

Filing Date: 

Title of Invention: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

First Named Inventor/Applicant Name: Koen Simon Herman BEEL 

Filer: Thomas J. Moore/Kaitlyn Miller 

Attorney Docket Number: BEEL3004/TJM/TL 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension - 5 months with $0 paid 1255 1 3000 3000 

Miscellaneous: 

Total in USD ($) 3000 
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Electronic Acknowledgement Receipt 

EFS ID: 21651127 

Application Number: 14344836 

International Application Number: 

Confirmation Number: 1046 

Title of Invention: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

First Named Inventor/Applicant Name: Koen Simon Herman BEEL 

Customer Number: 23364 

Filer: Thomas J. Moore/Kaitlyn Miller 

Filer Authorized By: Thomas J. Moore 

Attorney Docket Number: BEEL3004/TJM/TL 

Receipt Date: 03-MAR-2015 

Filing Date: 

Time Stamp: 15:36:39 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $3000 

RAM confirmation Number 2285 

Deposit Account 020200 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Extension of Time BEEL3004_EOT_Form.pdf 
156602 

no 2 
375c4049dfla0d5ebc23d248c205daaaae7e 

cd295 

Warnings: 

Information: 

2 Oath or Declaration filed BEEL3004_PreAlA_Dec.pdf 
448871 

no 2 
0e9853ec46017391,54cce13ac4e9af4e1e2c 

489d 

Warnings: 

Information: 

3 
Applicant Response to Pre-Exam 

Formalities Notice 
BEEL3004_Rsp_MissReq_Dec_O 

3MAR15.pdf 

118827 
no 2 

87261c5bf56882ee3183235695374de74a6 
7484d 

Warnings: 

Information: 

4 Application Data Sheet 
BEEL3004_Supp_ADS_InyAddr 

s.pdf 

105679 
no 2 

825ded37333c86491aba0b5ef0676719f30 
clea61 

Warnings: 

Information: 

This is not an USPTO supplied ADS fillable form 

5 Fee Worksheet (51306) fee-info.pdf 
30608 

no 2 
ae94b7d5ec6ed6e8392549bfa93f944f5848 

bd2e 

Warnings: 

Information: 

Total Files Size (in bytes): 860587 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/AIA/22 (03-13) 
Approved for use through 3/31/2013. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 

Docket Number (Optional) 

BEEL3004/TJM/TL 

Application Number 
14/344 836 5 

Filed 
March 13, 2014 

For ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 
Art Unit Examiner 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

Fee Small Entity Fee Micro Entity Fee 

❑ One month (37 CFR 1.17(a)(1)) $200 $100 $50 $ 

❑ Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ 

❑ Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $ 

7 Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $ 

$1,500 $750 $ 3000 v Five months (37 CFR 1.17(a)(5)) $3,000 

Applicant asserts small entity status. See 37 CFR 1.27. 

  Applicant certifies micro entity status. See 37 CFR 1.29. 
  Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously. 

7 A check in the amount of the fee is enclosed. 

7 Payment by credit card. Form PTO-2038 is attached. 

The Director has already been authorized to charge fees in this application to a Deposit Account. 

v The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number 02-0200 

v Payment made via EFS-Web. 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide 
credit card information and authorization on PT0-2038. 

I am the 

❑ applicant. 

v attorney or agent of record. Registration number 28,974 

❑ attorney or agent acting under 37 CFR 1.34. Registration 

/Thomas J. Moore/ 

number 

March 3, 2015 
Signature Date 

THOMAS J. MOORE 703-683-0500 
Typed or printed name Telephone Number 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit 
multiple forms if more than one signature is required, see below*. 

E * Total of forms are submitted. 

This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public, which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.0 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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ATTORNEY/DOCKET No: BEEL3004/TJM/TL 
DECLARATION FOR PATENT APPLICATION 

As a below named inventor, 1 hereby declare that my residence, post office address and citizenship are as stated below 

next to my name; I believe that I am the original, first and sole inventor (if only one name is listed below) or an original, first and 

joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the 

invention (Design, if applicable) entitled: 

ELECTRONIC TOOL. AND METHODS WITH AUDIO FOR MEETINGS 

the specification of which (check one): 
is attached hereto, or gwas filed on: March 13, 2014 as U.S. Application Number or PCT International 

Application Number: 14/341..8 . and (if applicable) was amended on: 
I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendments) referred to above. I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations. '1.56. I hereby claim foreign priority benefits under Title 35, 
United States Code '119 of any foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before that of the application on which 

.

PRIOR FOREIGN APPLICATION(S) PRIORITY CLAIMED 

Number Country Day/Month/Year Filed Yes No 

ICZO , ...  _ . ., .o. • a s, „ 

alone on pp on s c on o owl 

I HEREBY CLAIM THE BENEFIT UNDER Tinz 35 U.S. CODE '119(e) OF ANY U.S. PROVISIONAL APPLICATIONS LISTED BELOW. 

Application Number Day/Month/Year Filed 

61/534,592 14/09/2011 
61/635,234 

_ 
18/04/2012 

PageA ttona rovisiona pp. leation s . ....is . _ on o__ owing s 

I hereby claim the benefit under Title 35, United States Code, '120 of any United States application(s) or PCT 
international application(s) designating The United States of America listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in that/those prior application(s) in the manner provided by the first paragraph of Title 35, 
United States Code, '112, I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, 
Code of Federal Regulations, '1.56 which became available between the filing date of the prior application(s) and the national or 
PCT international filing   date of this application: 

Application Number Filing Date Status - Patented, Pending or Abandoned 

13/270,659 October 11, 2011 Pending 

itional Priority pp icatton s listed on Following ?age {s 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under section 1001 of title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

Send correspondence to: BACON & THOMAS, PLLC 
Customer Number: 23364 
625 Slaters Lane, 4th Floor 
Alexandria, VA 22314-1176 

telephone Calls to: Bacon & Thomas, PLLC 
(703) 683-0500 

FULL NAME OF FIRST OR SOLE INVENTOR 

Koen Simon Herman HEEL 

CITIZENSHIP 

Belgium 

RESIDENCE ADDRESS 

Zandstraat 20a, Eke 
B-9810, Belgium 

POST OFFICE ADDRESS IS THE SAME AS RESIDENCE ADDRESS UNLESS 
OTHERWISE SHOWN BELOW 

--- 
DATE 

,?0(°1 1 ?Ol ec —

— SIGNATURE 
'''.- ---- 

El See following page(s) for additional joint inventors. 
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ArroewpanocKET No: BEEL3004/TJANTL 

CONTINUATION OF DECLARATION FOR 
PATENT APPLICATION 

Page 2 

FULL NAME OF JOINT INVENTOR 

Yoav NIR 
CITIZENSHIP 

Belgium 
RESIDENCE ADDRESS MA A.p.... elle, i cy\ i) 

Lantectfeet-24,12.414kagil  7-112 if 
7-4°  .C-fj ill € 1B-8034),Beigium- 

4, j „ ni 

tAek, ‘3 

italii CAN 

POST OFFICE ADDRESS Is THE SAME AS RESIDENCE ADDRESS UNLESS OT HER wrse SHOWN 
/MEOW 

1"...4 " Az- % Q v" . %A.-&-...ktv1/4 15 3 i- 30 /6 44 A3 t 
E1_64 t.t Aik 

OATS 

23 /OZ./ ti#  /5

SIGNATVR

o 

FULL NAME OF JOINT INVENTOR 

Filip Josephine Johan LOUWET 
L.:M.2E74w 

Belgium 
R.ESIDP NE L ADDRESS 

De Wijngaard 1, Knesselare 
B-9910, Belgium 

POST °PEKE ADDRESS IS THE SAME AS RESIDENCE ADDRESS UNLESS OTHER WIRE SHOWN 
06LOW 

DAD. 

DO / 4 I i -45 
SIGNATURE 

uliki,' 

FULL NAME OP Semi INVENTOR 

Guy COEN 
CITIZENSHIP 

Belgium 
RE sroLNCLI ADDRESS 

Louis Camustraat 25, Aalst 
B-9300, Belgium 

POST OFFICE ADDRESS IS THE SAME AS RESIDENCE ADDRESS UNLESS OTHERWISE SHOWN 
MOTE

DATE 

- IC A4—.1 1 Lc "

0 

.M
SIGNATURE 

FULL NAME OF JOIN I INVENTOR 
...--
CITIZENSHIP 

RESIDENCE ADDRESS POST OFFICE ADDRESS IS THE. SAME AS RESIDENCE ADDRESS UNLESS OTHERWISE SHOWN 
BELOW 

DATE SIGNATURE 

0 See following pages for additional 'oint inventorsipriority applications. 
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Attorney Docket: BEEL3004/TJM/TL 
Page 1 of 1 

POWER OF ATTORNEY BY APPLICANTS 

TITLE OF INVENTION: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

This power revokes any previous powers of attorney given in: 

E United States application number 14/344,836 filed on March 13, 2014. 

I (we) hereby appoint Practioners associated with the following Customer Number as my/our 
attorney, and to transact all business in the United States Patent and Trademark Office 
connected therewith for the application identified above: 

Customer Number: 23364 

Please recognize or change the correspondence address for the above-identified application to 

the address associated with the above-mentioned Customer Number. 

I (we) am/are the Applicant as: 

Assignee or Person to Whom the Inventor is Under an Obligation to Assign. This 
revocation and appointment to the above-identified Practitioners is to the exclusion of 
the inventor(s). 

Non-Inventor Applicant 

Non-Inventor 
Entity Name 

BARCO N.V. 

Signature Date x Often, 6)&0-
Name and Title IN1{-41, UP- Coo 

ri Additional Inventor(s) Applicants(s) is/are being named on the supplemental sheet(s) attached hereto. 

Power by Applicant rev. 04JAN13 
Bacon & Thomas, PLLC 
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Electronic Acknowledgement Receipt 

EFS ID: 21582319 

Application Number: 14344836 

International Application Number: 

Confirmation Number: 1046 

Title of Invention: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

First Named Inventor/Applicant Name: Koen Simon Herman BEEL 

Customer Number: 23364 

Filer: Thomas J. Moore/Kaitlyn Miller 

Filer Authorized By: Thomas J. Moore 

Attorney Docket Number: BEEL3004/TJM/TL 

Receipt Date: 24-FEB-2015 

Filing Date: 

Time Stamp: 13:33:54 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment no 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Power of Attorney BEEL3004_POA.pdf 

61970 

no 1 
df61 6681 856cb5df7f78cd5a656dOadc9796 

b4ca 

Warnings: 

Information: 
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Total Files Size (in bytes) 61970 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Doc code: IDS PTO/SB/08a (01-10) 
Approved for use through 07 2012. OMB 0651-0031 Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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The time period set above may be extended by filing a petition and fee for extension of time under the provisions 
of 37 CFR 1.136(a). 

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html 
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For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

CHARITTA A SHELTON 

Telephone: (571) 272-3926 
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PATENT APPLICATION FEE DETERMINATION RECORD 
Substitute for Form PTO-875 

Application or Docket Number 

14/344,836 

APPLICATION AS FILED - PART I 
(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA 

BASIC FEE 
(37 CFR 1.16(a), (b), or (c)) N/A N/A 

SEARCH FEE 
(37 CFR 1.16(k), (i), or (m)) N/A N/A 

EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) N/A N/A 

TOTAL CLAIMS 
(37 CFR 1.16(0) 21 minus 20= 1 

INDEPENDENT CLAIMS 
(37 CFR 1.16(h)) 3 minus 3 = 

APPLICATION SIZE 
FEE 
(37 CFR 1.16(s)) 

If the specification and drawings exceed 100 
sheets of paper, the application size fee due is 
$310 ($155 for small entity) for each additional 
50 sheets or fraction thereof. See 35 U.S.C. 
41(a)(1)(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. 

APPLICATION AS AMENDED - PART II 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 A

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total 
(37 CFR 1.16(i)) 

Minus = 

Independent 
(37 CFR 1.16(h)) 

Minus . 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

(Column 1) (Column 2) (Column 3) 

A
M

E
N

D
M

E
N

T
 B

 

CLAIMS 
REMAINING 

AFTER 
AMENDMENT 

HIGHEST 
NUMBER 

PREVIOUSLY 
PAID FOR 

PRESENT 
EXTRA 

Total 
(37 CFR 1.16(i)) 

Minus = 

Independent 
(37 CFR 1.16(h)) 

Minus = 

Application Size Fee (37 CFR 1.16(s)) 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

SMALL ENTITY OR 

OR 

OTHER THAN 
SMALL ENTITY 

RATE($) FEE($) RATE($) FEE($) 

N/A N/A 280 

N/A N/A 480 

N/A N/A 720 

x 80 = 80 

x 420 = 0.00 

0.00 

TOTAL 

0.00 

TOTAL 1560 

OTHER THAN 
SMALL ENTITY OR SMALL ENTITY 

RATE($) 
ADDITIONAL 

FEE($) 

TOTAL 
ADD'L FEE 

RATE($) 
ADDITIONAL 

FEE($) 

TOTAL 
ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
"" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

""" If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

RATE($) 
ADDITIONAL 

FEE($) 

x 

x 

TOTAL 
ADD'L FEE 

RATE($) 
ADDITIONAL 

FEE($) 

x 

x 

TOTAL 
ADD'L FEE 
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MULTIPLE DEPENDENT CLAIM 
FEE CALCULATION SHEET 

Substitute for Form PTO-1360 
(For use with Form PTO/SB/06) 

Application Number 

14344836 

Filing Date 

Applicant(s) Koen Simon Herman BEEL 

* May be used for additional claims or amendments 

CLAIMS AS FILED AFTER FIRST 
AMENDMENT 

AFTER SECOND 
AMENDMENT 

Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend 

1 1 

2 1 

3 1 

4 1 

5 ( 1 ) 

6 ( 1 ) 

7 ( 1 ) 

8 ( 1 ) 

9 ( 1 ) 

10 ( 1 ) 

11 1 

12 1 

13 1 

14 1 

15 ( 1 ) 

16 ( 1 ) 

17 ( 1 ) 

18 ( 1 ) 

19 ( 1 ) 

20 ( 1 ) 

21 ( 1 ) 

22 ( 1 ) 

23 ( 1 ) 

24 ( 1 ) 

25 ( 1 ) 

26 ( 1 ) 

27 ( 1 ) 

28 ( 1 ) 

29 ( 1 ) 

30 ( 1 ) 

31 ( 1 ) 

32 ( 1 ) 

33 ( 1 ) 

34 ( 1 ) 

35 ( 1 ) 

36 ( 1 ) 

37 ( 1 ) 

38 ( 1 ) 

39 ( 1 ) 

40 ( 1 ) 

41 ( 1 ) 

42 ( 1 ) 

43 ( 1 ) 

44 ( 1 ) 

45 ( 1 ) 

46 ( 1 ) 

47 ( 1 ) 

48 ( 1 ) 

49 ( 1 ) 

50 ( 1 ) 

51 ( 1 ) 

52 ( 1 ) 

53 ( 1 ) 

54 ( 1 ) 

55 ( 1 ) 

56 ( 1 ) 

57 ( 1 ) 

58 ( 1 ) 

59 ( 1 ) 

60 ( 1 ) 

61 ( 1 ) 

62 ( 1 ) 

63 ( 1 ) 

64 ( 1 ) 

65 ( 1 ) 

66 ( 1 ) 

67 ( 1 ) 

68 ( 1 ) 

69 ( 1 ) 

70 ( 1 ) 

71 ( 1 ) 

72 ( 1 ) 

73 ( 1 ) 

74 ( 1 ) 

75 ( 1 ) 

76 ( 1 ) 

77 ( 1 ) 

78 ( 1 ) 

79 ( 1 ) 

80 ( 1 ) 

81 ( 1 ) 

82 1 

83 1 

84 1 

85 1 

86 1 

87 1 

88 1 

89 1 

90 1 

91 1 

92 1 

93 1 

94 1 

95 1 

96 1 

97 1 

98 1 

99 1 

100 1 

Page 2708 of 3224



MULTIPLE DEPENDENT CLAIM 
FEE CALCULATION SHEET 

Substitute for Form PTO-1360 
(For use with Form PTO/SB/06) 

Application Number 

14344836 

Filing Date 

Applicant(s) Koen Simon Herman BEEL 

* May be used for additional claims or amendments 

CLAIMS AS FILED AFTER FIRST 
AMENDMENT 

AFTER SECOND 
AMENDMENT 

Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend Indep I Depend 

101 1 

102 1 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

TotalIndep 2 

79 41 

3 

41 

0 

41 Total 
Depend 

18 0 

Total 
Clain. 

81 21 0 k

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 
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P10-1390 (05-13) 
Approved for use through 6/30/2013. OMB 0651-0021 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 

CONCERNING A SUBMISSION UNDER 35 U.S.C. 371 

Attorney Docket No. 
BEEL3004/TJM/TL 

U.S. Application No. (if known, see 37 CFR 1.5) 

International Application No. 

PCT/EP2012/068167 
International Filing Date 

September 14, 2012 
Priority Date Claimed 

September 14, 2011 
Title of Invention 

ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 
First Named Inventor 

Koen Simon Herman BEEL 

Applicant herewith submits to the United States 

1. F.,-1 This is an express request to begin national 
35 U.S.C. 371(f) will not be effective unless 
fee, copy of the International Application 
have been received. 

2. H A copy of the International Application 
  previously communicated by the International 

3. An English language translation of the 

a. is attached hereto. 

b. has been previously submitted under 

4. An oath or declaration of the inventor(s) 

a. is attached. 

b. was previously filed in the international 

Items 5 to 8 below concern amendments made 

PCT Article 19 and 34 amendments 

Designated/Elected Office (DO/EO/US) 

examination procedures (35 U.S.C. 371(f)). 
the requirements under 35 U.S.C. 371(c)(1), 

and English translation thereof (if required), 

(35 U.S.C. 371(c)(2)) is attached hereto (not 
Bureau or was filed in the United States 

International Application (35 U.S.C. 371(c)(2)) 

35 U.S.C. 154(d)(4). 

(35 U.S.C. 371(c)(4)) 

phase under PCT Rule 4.170v). 

in the international phase. 

Article 19 are attached (not required if communicated 

19 amendment is attached (35 U.S.C. 371(c)(3)). 

19 and/or 34 amendments only) of the International 

phase 

the following items and other information. 

NOTE: The express request under 
(2), and (4) for payment of the basic national 

and the oath or declaration of the inventor(s) 

required if the International Application was 
Receiving Office (RO/US)). 

by the International Bureau) (35 U.S.C. 

Preliminary Examination Report is 

national phase application absent a clear 

37 CFR 1.125(b). 

and 37 CFR 1.821-1.825. 

5. 7 Amendments to the claims under PCT 
  371(c)(3)). 

6. English translation of the PCT Article 

7. English translation of annexes (Article 
attached (35 U.S.C. 371(c)(5)). 

Cancellation of amendments made in the international 

8a. Do not enter the amendment made in 

8b. Do not enter the amendment made in 

NOTE: A proper amendment made in English 
instruction from applicant not to enter the amendment(s). 

The following items 9 to 17 concern a document(s) 

the international phase under PCT Article 19. 

the international phase under PCT Article 34. 

under Article 19 or 34 will be entered in the U.S. 

or information included. 

under 37 CFR 1.97 and 1.98. 

1.76. 

specification cannot include claims. See 

address letter. 

listing in accordance with PCT Rule 13ter.3 

document(s)). Name of Assignee: 

9. ✓ An Information Disclosure Statement 

10. ✓ A preliminary amendment. 

11.  ✓ An Application Data Sheet under 37 CFR 

12. A substitute specification. NOTE: A substitute 

13. A power of attorney and/or change of 

14. A computer-readable form of the sequence 

15. 7 Assignment papers (cover sheet and 

16. 37 CFR 3.73(c) Statement (when there is an Assignee). 

This collection of information is required by 37 CFR 1.414 and 1.491-1.492. The information is required to obtain or retain a benefit by the public, which is to file 
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 15 
minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual 
case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief Information 
Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Mail Stop PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Approved for use through 6/30/2013. OMB 0651-0021 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

U.S. APPLN. No. (if known — see 37 CFR 1.5) INTERNATIONAL APPLICATION No. 

PCT/EP2012/068167 
ATTORNEY DOCKET No. 

BE EL3004/TJ M/TL 
17. Other items or information: 

The following fees have been submitted. CALCULATIONS PTO USE ONLY 

18. v Basic national fee (37 CFR 1.492(a)) $280 $ 280.00 
19. v Examination fee (37 CFR 1.492(c)) 

If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions of 

720.00 
$ 

PCT Article 33(1)-(4)   $0 
All other situations   $720 

20. 1,,1 Search fee (37 CFR 1.492(b)) 
If the written opinion prepared by ISA/US or the international preliminary 
examination report prepared by IPEA/US indicates all claims satisfy provisions of 
PCT Article 33(1)-(4)   $0 480.00 
Search fee (37 CFR 1.445(a)(2)) has been paid on the international application to $ 
the USPTO as an International Searching Authority  $120 
International Search Report prepared by an ISA other than the US and provided to 
the Office or previously communicated to the US by the IB  $480 
All other situations   $600 

TOTAL OF 18, 19, and 20 = $ 1480.00 
7 Additional fee for specification and drawings filed in paper over 100 sheets 
  (excluding sequence listing in compliance with 37 CFR 1.821(c) or (e) in an 

electronic medium or computer program listing in an electronic medium) (37 CFR 
1.492(j)). 
Fee for each additional 50 sheets of paper or fraction thereof  $400 

Total Sheets Extra Sheets 
Number of each addition 50 or fraction 
thereof (round up to a whole number) 

RATE 

- 100 = / 50 = x $400 $ 

Surcharge of $140.00 for furnishing any of the search fee, examination fee, or the oath or 
declaration after the date of commencement of the national stage (37 CFR 1.492(h)). $ 140.00 

CLAIMS NUMBER FILED NUMBER EXTRA RATE 

Total claims 21 - 20 = 1 x $80 $ 80 

Independent claims 3 - 3 = x $420 $ 

MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $780 $ 

Processing fee of $140.00 for furnishing the English translation later than 30 months from the 
earliest claimed priority date (37 CFR 1.4920)). + 

, $ 

TOTAL OF ABOVE CALCULATIONS = $ 

Applicant asserts small entity status. See 37 CFR 1.27. Fees above are reduced by IA. 

Applicant certifies micro entity status. See 37 CFR 1.29. Fees above are reduced by 3/4. 
Applicant must attach form PTO/SB/15A or B or equivalent. 

TOTAL NATIONAL FEE = $ 1700.00 
Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property. + $ 

TOTAL FEES ENCLOSED = $ 1700.00 
Amount to be 
refunded: $ 

Amount to be 
charged: $ 

[Page 2 of 3] 
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a. A check in the amount of $ to cover the above fees is enclosed. 

b. 7 Please charge my Deposit Account No. in the amount of $ to cover the above fees. 

c. 7.. The Director is hereby authorized to charge additional fees which may be required, or credit any overpayment, to Deposit Account 
  No. 02-0200 as follows: 

I. 

ii.

d. 7 

NOTE: 
filed and 

v 

v

Fees 
 be included 

faxed 

ADVISORY: 
advised 
information, 

Where 
granted 

any required fee. 

any required fee except for excess claims fees required under 37 CFR 1.492(d) and (e) and multiple dependent claim fee 
required under 37 CFR 1.492(f). 
are to be charged to a credit card. WARNING: Information on this form may become public. Credit card information should not 

on this form. Provide credit card information and authorization on PTO-2038. The PTO-2038 should only be mailed or 
to the USPTO. However, when paying the basic national fee, the PTO-2038 may NOT be faxed to the USPTO. 

If filing by EFS-Web, do NOT attach the PTO-2038 form as a PDF along with your EFS-Web submission. Please be 
that this is not recommended and by doing so your credit card information may be displayed via PAIR. To protect your 

it is recommended to pay fees online by using the electronic payment method. 

an appropriate time limit under 37 CFR 1.495 has not been met, a petition to revive (37 CFR 1.137(a) or (b)) must be 
to restore the International Application to pending status. 

Correspondence 

v 

Address 

The address associated with Customer Number: 23364 OR ❑ Correspondence address below 

Name 

Address 

City State Zip Code 

Count y Telephone 

Email 

Signature /Thomas J. Moore/ Date March 135 2014 
Name(Print/Type) THOMAS J. MOORE Regist ation 

No.(Attorney/Agent) 285974 
[Page 3 of 3] 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of 
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) 
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the 
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or 
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or abandonment of the 
application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.0 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from 
the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority of 
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing 
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record 
was filed in an application which became abandoned or in which the proceedings were terminated and which 
application is referenced by either a published application, an application open to public inspection or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number BEEL3004TTJMTTL 

Application Number 

Title of Invention ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2 
m  Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
I—I 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 1 Remove

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Koen Simon Herman BEEL 

Residence Information (Select One) 0 US Residency 0 Non US Residency 0 Active US Military Service 

City Eke Country of Residence i BE 

Mailing Address of Inventor: 

Address 1 Zandstraat 20a 

Address 2 

City Eke State/Province 

Postal Code B-9810 Country i BE 

Inventor 2 Remove

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Yoav NIR 

Residence Information (Select One) 0 US Residency C) Non US Residency 0 Active US Military Service 

City Rekkem Country of Residence i BE 

Mailing Address of Inventor: 

Address 1 Lentedreef 21 

Address 2 

City Rekkem State/Province 

Postal Code B-8930 Country i BE 

Inventor 3 Remove

Legal Name 

EFS Web 2.2.11 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number BEEL3004TTJMTTL 

Application Number 

Title of Invention ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

Prefix Given Name Middle Name Family Name Suffix 

Filip Josephine Johan LOUWET 

Residence Information (Select One) 0 US Residency C) Non US Residency 0 Active US Military Service 

City Knesselare Country of Residence i BE 

Mailing Address of Inventor: 

Address 1 De Wijngaard 1 

Address 2 

City Knesselare State/Province 

Postal Code B-9910 Country i BE 

Inventor 4 Remove

Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

Guy COEN 

Residence Information (Select One) 0 US Residency C) Non US Residency 0 Active US Military Service 

City Aalst Country of Residence i BE 

Mailing Address of Inventor: 

Address 1 Louis Camustraat 25 

Address 2 

City Aalst State/Province 

Postal Code B-9300 Country i BE 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. 

Add 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

An Address is being provided for the correspondence Information of this application. 

Customer Number 23364 

Email Address mail@baconthomas.com Add Email Remove Email 

EFS Web 2.2.11 
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Application Data Sheet 37 CFR 1.76 
Attorney Docket Number BEEL3004/TJM/TL 

Application Number 

Title of Invention ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

Application Information: 

Title of the Invention ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

Attorney Docket Number BEEL3004/TJM/TL Small Entity Status Claimed ❑ 

Application Type Nonprovisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 6 Suggested Figure for Publication (if any) 

Filing By Reference : 
Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously 
filed application 

Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i 

Publication Information: 
❑ Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

❑ 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

International Patent Application 
No. PCT/EP2012/068167 

PCT/DO/EO/US 
International Filing Date: September 14, 2014 

Attorney Docket: BEEL3004/TJM/TL 

Applicant: Koen Simon Herman BEEL et al. 

For: ELECTRONIC TOOL AND METHODS FOR MEETINGS 

PRELIMINARY AMENDMENT BEFORE EXAMINATION 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

INTRODUCTORY COMMENTS 

This paper accompanies documents submitted to initiate national stage processing of 

the above-identified international patent application. 

Before calculating the filing fee and before formal examination of the application on 

the merits, it is desired to amend the application in accordance with the following particulars. 

AMENDMENTS 

AMENDMENTS TO THE ABSTRACT 

The abstract is amended as shown on a following page under the heading 

"AMENDMENTS TO THE ABSTRACT". 

AMENDMENTS TO THE CLAIMS 

The claims are amended as shown in the following pages under the heading "LIST 

OF CURRENT CLAIMS". This listing of claims supersedes all prior listing of claims 

presented in this application, shows currently proposed amendments and shows the current 

status of all claims in the application. 

The amendments to the claims of this application, which originated in a foreign 

country, are submitted before examination on the merits and are not intended to have a 

narrowing effect for the purpose of patentability, but rather are made for one or more of the 
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following reasons: (i) to remove drawing reference numerals unnecessary under U. S . 

practice; (ii) to remove or reduce multiple dependent claims to reduce the filing fee; (iii) to 

revise the original language originating in a foreign country to better conform to customary 

English usage and style for U.S. patent claiming; (iv) to revise original non-U.S. claim 

terminology into more appropriate English claim terms having a scope of meaning consistent 

with the original intended language in preparation for U.S. examination; (v) to remove 

limitations having an effect in a foreign country which is different and unintended under U.S. 

practice (i.e., changing "consisting of" to "comprising"); (vi) to remove or amend original 

claim language that could be regarded as alternative expressions that are acceptable under 

foreign patent practice but possibly subject to objection under U.S. practice, typically having 

a broadening or neutral effect in the amended claim; and/or (vii) to improve the clarity or 

meaning of the original language. 

In the case of amendments effectively changing an original claim element expressed 

as a "means plus function" that could raise a presumption of claim expression under 35 

U.S.C. 112, 6th paragraph to a structural expression or to an expression removing the 

presumption of a "means-plus-function" statement, it is not intended to narrow the claim so 

amended for purposes of patentability, but rather to place the claim in a form considered to be 

intended by the applicant from a foreign country where claim limitations described in terms 

of means-plus-function do not have the same effect as under U.S. practice. Thus, such 

amendments are intended to establish a full range of equivalents to the claim elements so 

amended under the U.S. doctrine of equivalents and beyond the range associated with 

"means-plus-function" expressions according to 35 U.S.C. 112, 6th paragraph, just as if the 

claim so amended was presented originally in its amended form. 

All rights are reserved to the original disclosed and claimed subject matter and any 

cancellation of claims is made without prejudice or disclaimer. 
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AMENDMENTS TO THE ABSTRACT 

The original Abstract is cancelled in favor of the new Abstract presented on the 

following page. 
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ABSTRACT 

An electronic meeting tool and method for communicating arbitrary media content from users 

at a meeting comprises a node configuration means adapted to operate a display node of a 

communications network, the display node being coupled to a first display. The node 

configuration means is adapted to receive user selected arbitrary media content and to control 

display of the user selected arbitrary media content on the first display. A peripheral device 

adapted to communicate the user selected arbitrary media content via the communications 

network is a connection unit comprising a connector adapted to couple to a port of a 

processing device having a second display, a memory and an operating system, and a 

transmitter. A program is adapted to obtain user selected arbitrary media content, said 

program leaving a zero footprint on termination. The user may trigger transfer of said user 

selected arbitrary media content to said transmitter. 
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LIST OF CURRENT CLAIMS 

1-81. (Cancelled) 

82. (New) A method for connecting a processing device to a communications network, the 

processing device having a memory, a display and an operating system with pre-installed 

generic drivers providing a generic communications protocol for communication between 

processing device and a standard class of peripheral devices, the method comprising: 

a) coupling a peripheral device to the processing device, the peripheral device having a 

transceiver; 

b) setting up, by means of a first pre-installed generic audio driver of the operating system, a 

means for audio communication between the peripheral device and the processing device and 

by means of a second pre-installed generic driver of the operating system, a means for data 

communication between the peripheral device and the processing device; 

c) coupling the processing device to a communications network via the peripheral device; 

d) routing audio data between the processing device and the communication network via the 

means for audio communication, wherein the first pre-installed generic audio driver is used 

for transferring the audio data between the processing device and the peripheral device. 

83. (New) The method of claim 82 wherein Step b) comprises presenting the peripheral 

device to the processing device as a human interface device and wherein the pre-installed 

generic driver is a human interface device driver. 

84. (New) The method of claim 82 wherein Step b) comprises presenting the peripheral 

device to the processing device as a mass storage device and wherein the pre-installed generic 

driver is a mass storage device driver. 

85. (New) The method of claim 82 wherein Step b) comprises presenting the peripheral 

device to the processing device as a composite device and wherein pre-installed generic 

drivers drive different device interfaces independently. 
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86. (New) The method of claim 82, wherein a client application is stored on the peripheral 

device which when run on the processing device obtains screen scraped data. 

87. (New) The method of claim 86 wherein the client application is a portable application. 

88. (New) The method of claim 82 wherein the peripheral device is adapted to anal se an 

incoming signal from the processing device and if no audio is received, the incoming signal 

is discarded. 

89. (New) The method of claim 88 wherein if audio is received, the peripheral device will 

initiate an additional connection to the base unit through the communications network. 

90. (New) The method of claim 82 further comprising time-stamping synchronously the 

audio with the data stream. 

91. (New) The method of claim 90 further comprising encoding, optionally encrypting the 

audio data. 

92. (New) A system for connecting a processing device to a communications network, the 

processing device having a memory, a display and an operating system with pre-installed 

generic drivers providing a generic communications protocol for communication between 

processing device and a standard class of peripheral devices, the system comprising: 

a) means for coupling a peripheral device to the processing device, the peripheral device 

having a transceiver; 

b) means for setting up, by means of a first pre-installed generic audio driver of the operating 

system, a means for audio communication between the peripheral device and the processing 

device and by means of a second pre-installed generic driver of the operating system, a means 

for data communication between the peripheral device and the processing device; 

c) means for coupling the processing device to a communications network via the peripheral 

device; 

d) means for routing audio data between the processing device and the communication 

network via the means for audio communication, wherein the first pre-installed generic audio 
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driver is used for transferring the audio data between the processing device and the peripheral 

device. 

93. (New) The system of claim 92 further comprising means for presenting the peripheral 

device to the processing device as a human interface device and wherein the pre-installed 

generic driver is a human interface device driver. 

94. (New) The system of claim 92 further comprising means for presenting the peripheral 

device to the processing device as a mass storage device and wherein the pre-installed generic 

driver is a mass storage device driver. 

95. (New) The system of claim. 92 further comprising means for presenting the peripheral 

device to the processing device as a composite device and wherein pre-installed generic 

drivers drive different device interfaces independently. 

96. (New) The system of claim 92 wherein a client application is stored on the peripheral 

device which when run on the processing device obtains screen scraped data. 

97. (New) The system of claim 96 wherein the client application is a portable application. 

98. (New) The system of claim 92 wherein the peripheral device is adapted to analyse an 

incoming signal from the processing device and if no audio is received, the incoming signal 

is discarded. 

99. (New) The system of claim 98 wherein if audio is received, the peripheral device will 

initiate an additional connection to the base unit through. the communications network. 

100. (New) The system of claim 92 further comprising time-stamping synchronously the 

audio stream with the data stream. 

101. (New) The system of claim 100 further comprising means for encoding, optionally 

encrypting the audio data. 
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102. (New) A peripheral device for providing communication connectivity to a processing 

device which is provided with memory, a display and an operating system with at least one 

pre-installed generic driver providing a generic communication protocol for communication 

between the processing device and a standard class of peripheral devices, the peripheral 

device comprising a memory in which executable software code is stored for execution on the 

processing device, said executable software code comprising: 

a first software code portion for setting up, by means of the pre-installed generic driver of the 

operating system, a means for audio communication between the peripheral device and the 

processing device; 

a second software code portion for connecting the processing device to a communications 

network via the peripheral device, the peripheral device having a transceiver; 

a third software code portion for routing audio data between the processing device and the 

communication network via the means for audio communication, wherein the first pre-

installed generic audio driver is used for transferring the audio data between the processing 

device and the peripheral device. 
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REMARKS 

Examination of the application as amended is respectfully requested. 

Respectfully submitted, 
BACON & THOMAS, PLLC 

/Thomas J. Moore/ 

THOMAS J. MOORE 
Attorney for Applicant 
Registration No. 28,974 

Dated: March 13, 2014 

Customer Number: 23364 
BACON & THOMAS, PLLC 
625 Slaters Lane, 4th Floor 
Alexandria, Virginia 22314 
Telephone: (703) 683-0500 
Facsimile: (703) 683-1080 
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MULTIPARTY CONFERENCING AND COLLABORATION SYSTEM 

Field Of The Invention 

The instant invention relates to Internet and intranet multiparty 

conferencing and collaboration tools, and more particularly to a multiparty 

conferencing and collaboration tool utilizing a per-host model command, 

control, and communication structure which also provides pre-meeting 

establishment and post-meeting maintenance of application sharing by a 

single user. 

Background Of The Invention 

Real time communication is vital to the success of any business. As 

businesses continue to grow and develop outside the typical four walls of an 

office or factory, with multiple divisions located around the country and 

around the world, with an increasing number of employees telecommuting, 

and even with employees located in different distant parts of the same 

building, tools facilitating real time communication are becoming essential, 

not just for businesses to succeed, but also for businesses to simply survive. 

While the widespread use of local area networks (LANs), wide area networks 

(WANs), and e-mail has increased the productivity of many companies and 

individuals, such structures and tools do not provide, by themselves, the 

ability for real time group collaboration so essential for the success of work 

groups and design teams which, in turn, drives the success of businesses. 

In recognition of the changing way businesses need to function to 

survive and prosper in this distributed environment of the world-wide 

workplace, the assignee of the instant invention developed and released a 

network conferencing and collaboration tool called NetMeeting' 2.0. This 

tool provides 11.323 standards-based voice and video conferencing, T.120 

multipoint data conferencing including application sharing, clipboard sharing, 

Page 2739 of 3224



WO 00/52887 
2 

PCT/US00/01198 

file transfer, whiteboard, and chat features. Application sharing is a feature of 

NetMeetingTM that allows a person in a conference running an application 

locally with local data (like NotepadTM) to send the graphics of the application 

to the other people in the conference. The remote people see what the local 

person does, the title bar, the client area, obscured areas, etc. The remotes can 

even control the shared application, the remote person in control's keyboard 

and mouse drive the keyboard and mouse of the person sharing the 

application. This results in appearance changes, like opening a new file 

would, and those will be transmitted back from the sharer to the others. 

These features were immediately successful in aiding the real time 

communication and design activity of many businesses. As companies 

became more and more familiar with the advantages available through such a 

tool, their demand for increased usage of and capabilities from such a tool 

exceeded even the expectations of the assignee. However, at the same time 

that users were demanding increased usage, they were also demanding 

increased control, new features, and reduced network resource and time 

utilization from this tool. 

One of the most desired feature enhancements of this tool was to 

increase the number of simultaneous users who could participate in an on-line 

conference. However, a 16-bit version of the application sharing code, 

NetMeetingTM 2.0, was built on the Win 9x platform which is interrupt based 

for mouse and keyboard inputs. As such, and because it was based off Win3.x 

technology, this platform required the up-front allocation of system memory 

for all users. This up-front allocation of system resources required that all 

resources which might ever be need by the users were allocated. This was 

quite wasteful since a good portion of the allocated resources needed for 

application sharing were allocated to many users who would never share or 

collaborate, and were only in the meeting to view. This could total three 

megabytes for each user, to represent their desktop and create the required 

object caches. Because of this memory allocation requirement and based on 

estimated typical system user resources, a maximum hard limit of 32 users 
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was set in the system. While this was believed to be adequate for most 

meetings, the demand for more attendees based on the ease of communication 

flow soon pushed the limit beyond that which the system would allow. 

Another problem which became apparent as the number of meeting 

participants grew relates to the network traffic generated between participants 

under the T.128 application sharing protocol. With increasing numbers of 

participants in a meeting, the number of message packets sent between these 

participants during operation and when a new person wanted to join the 

meeting increased to a point where the delay in communication and 

interruption of the meeting became excessive. In addition to the number of 

messages which were sent, the computational algorithms used were complex, 

adding proportionally to the amount of time needed for anything to happen. 

Depending on the particular connections between participants, e.g. the 

Internet, the delay in the meeting resulting from a new person joining could 

extend into the several minutes range. With this type of delay, people hang-

up, lose their Internet connection, lose interest, etc. 

The T.128 model utilized in this NetMeetingTM system was a global 

free-for-all model where all members were peers. Every person in the 

conference would maintain a global list, ordered from front to back of all of 

the shared applications of everybody in the conference, merged completely 

together. Each person had to be in lock-step with the others, so that the 

positions, order, and appearance of all shared applications were in sync. Any 

change in order, state, or position had to be transmitted to everyone in the 

meeting. This would frequently cause a Ping-Pong effect whereby the new 

global list would be sent, someone in the conference would decide it was out 

of date because their shared application had moved, and would transmit a new 

window list, and so forth. This problem was exacerbated by the collaboration 

model which also required that all members of the conference periodically 

broadcast his or her mouse position. This additional network traffic was 

necessitated by the toggle during collaboration whereby only one of the 

collaborators controlled all of the collaborators' mice and keyboards. 
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Therefore, the host would periodically need to check where everyone's cursor 

is positioned. 

As a result of this global, chaotic model, the total network traffic could 

become excessive due to the amount of this circular traffic, even from 

members not sharing anything. All of the packets of information were 

broadcast, with one copy for each member of the conference. The delays 

resulting from this excessive network traffic caused cursor movements, 

especially when in control of a remote member's application, to be extremely 

jerky. This made it almost impossible to control a remote's application with 

any degree of confidence that the remote user's mouse was really where the 

controlling member thought it was. Further, under this model no one could do 

anything until all members were up to date, which further slowed the 

conference response time. In addition to the network traffic described above, 

to interpret data from a host, e.g. the drawings of an application, all members 

in the conference had to know about and interpret the capabilities of all other 

members of the conference. This drove the network traffic volume even 

higher, and slowed the system response still further. 

Another problem which became apparent from the global collaboration 

model of NetMeetingTM 2.0 as the number of members in a conference grew 

was the control of applications which were being shared. This 

control/collaboration model in the T.128 application sharing protocol of 

NetMeetingTM 2.0 was global. Each member of the conference could 

start/stop collaborating. Exactly one of the members collaborating was 

considered to be in control. Her mouse/keyboard drove the mice and 

keyboards of the other members collaborating. Those other members were 

controlled, and their mice and keyboards were locked. However, if they were 

not sharing anything, the mouse and keyboard input from the person in control 

would go to nowhere, since the remote users were only allowed to control 

shared applications, and not unshared ones. This appeared to lock their mice 

and keyboards for no reason, which was very frustrating especially in the 

multitasking world of WindowsTM. 
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Additionally, anyone collaborating could become the person in control 

by a simple action such as a mouse click or key press. If several people took 

control around the same time, the last person to do so won, until the next 

person took control. There was no organization or order to the passing of 

control, it was a chaotic model. The users of the system soon termed this 

chaotic operation as "mouse wars." With a decent number of people in a 

conference, the telephone was the only way to keep things from getting out of 

hand. There was a lot of "OK, I am going to take control now, do not do 

anything anybody" discussion back and forth. Further, collaboration was a 

two-way street. A person might only want to control another's applications 

without exposing his own applications to another's control. Unfortunately, 

that was not possible in this model. Collaboration was all or nothing. 

Additionally, there was no way for a person to gracefully decline a control 

operation or even know that it was about to happen. Control would be yanked 

away without warning. 

This global, chaotic collaboration model also added to the excessive 

network traffic described above. Each control change required some 

retransmitting of input state information, especially toggle keys, and 

discarding old accumulated input. The person in control broadcasted his input 

messages to everyone. All of the members collaborating played back these 

input messages, skipping ones that obviously would manipulate non-shared 

windows, and then if they ended up going to a window not shared, swallowed 

them at the last minute. That allowed the cursor to move, but the actual 

movement of the mouse notification to not get sent to the windows under the 

mouse if they are not shared. Further, there was required a lot of complicated 

token/sequence number/guessing/time stamp calculations performed to figure 

out who has control if several people try to take control at once, or if it is 

taking too long to hear back. 

A further problem identified relates to the initiation of an application 

share for a conference. The T.128 protocol utilized in NetMeetingTM 2.0 

requires two people to be in a conference before anybody could share an 
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application. This requirement also meant that if the second-to-last person left 

the conference, sharing would stop if it were ongoing. This requirement 

existed because starting up application sharing was a call-response process. 

The person wanting to share an application would broadcast an "is it ok" 

packet, and then wait for a response saying "sure, go ahead" before beginning 

the share. This turned out to be a much worse than is may have first appeared. 

Users wanted to be able to organize a meeting whereby they could be the only 

person in the meeting for a while to allow them to set up attributes, 

applications, and files prior to having others join the meeting. Without this 

capability, much time is wasted by the other meeting participants while the 

host completes these activities with them present. 

An additional problem relates to the prior T.128 protocol for 

NetMeetingTM having a limit of 256 colors, 8 bits per pixel (bpp). If a user 

shared applications on a screen that was running at a greater color depth than 

256, information would be lost. The graphics would be constrained and colors 

would be mapped to the closest equivalent in a 256 color palette. Simple 

applications did not experience much of a problem, since not many 

applications make full use of the available colors. The system colors and 

other common ones are always available. However, a high end bitmap or a 

web page with photos, for example, would not look good when shared. They 

would look posterized on the remote users' monitors. 

Summary Of The Invention 

In view of the above identified and other problems existing in the art, 

the inventive concepts and teachings of the instant invention involve the 

application sharing protocol otherwise known as T.128, as preferably 

implemented in NetMeetingTM 3.0. These protocol changes are the result of a 

shift from a global collaboration model of prior versions of NetMeetingTM to 

the "per-host model" of NetMeetingTM 3.0 and later versions. The 

implementation of the per-host model vastly increases the functionality and 

ease of use of network conferencing tools by reducing network traffic, 
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allowing greater scalability, providing better control and collaboration among 

users, allowing solitary members to begin a share without the necessity of a 

second or subsequent party, and supporting true color graphics. 

By implementing a per-host model whereby communication with and 

control of the host takes place in a private fashion between the host and a 

remote with periodic broadcast updates by the host to the entire share group, 

the total number of network messages which are required to be transmitted 

between the members of the share group are greatly reduced. To contrast this 

per-host model, the prior versions of NetMeeting utilized a global model 

where each person in the conference would maintain a global list, ordering 

front to back, of all the shared applications of everybody in the conference, 

merged completely together. This resulted not only in a large number of 

messages being initially required to maintain the members of the conference 

in lockstep, but also had a ripple effect whereby each adjustment resulting 

from the reception of such a message would essentially be echoed back in a 

broadcast global fashion since a change had now occurred on that user's 

system. 

In the per-host model, the network traffic almost always originates 

from the host only as opposed to being globally transmitted by each of the 

members of the conference. While multiple members of the conference may 

share an application, this per-host model allows each of those members who 

are sharing to act like a miniature server for the conference, i.e. a host of that 

shared application. Updates, therefore, instead of being globally transmitted 

by all members of the conference, simply now stream down from the host. 

This requires only that the members of the conference need the capabilities of 

that particular host. A performance improvement is particularly noticeable in 

the per-host model when a member of the conference is in control of the host. 

In the per-host model the controlling member transmits its keyboard and 

mouse move messages privately to the host who then periodically broadcasts 

the current cursor position to all members of the conference. 

Industry performance data has indicated that a reduction in network 
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traffic of about 25% in a 5 person conference with one person sharing. This 

reduction increases as the number of people sharing increases, and as the 

number of people in the conference increases. The reduction in network 

traffic when someone is controlling the shared applications of another is 

approximately 50% or more. This reduction could be increased, however it 

was decided instead to increase the fidelity of the mouse moves to allow finer 

movements, etc. for better responsiveness. This means that many more mouse 

move packets are sent than prior versions to allow for this better performance. 

The reduction in network traffic to add a new person to the conference is 

approximately 90% or more when the number of existing people is 20 or 

greater. This reduction is truly an unexpected result which was originally met 

with skepticism from industry experts until confirmed with actual 

measurments. 

At a detailed level, the following packet changes are implemented for 

NetMeetingTM 3.0: fewer and smaller Shared Window Lists (SWL) broadcast 

packets; fewer Active Window Coordinator (AWC) broadcast packets; fewer 

cursor broadcast packets; fewer Host Entity Tracker (HET) broadcast packets; 

fewer Synchronizing New Individuals (SNI) broadcast packets; fewer control 

arbitration (CA) packets; new control (CA30) packets; and fewer Input 

Manager (IM) packets. These revised and new packets, and the way that they 

are shared when a new member joins the conference, result in a significant 

reduction in traffic during application sharing just to get everyone in 

synchronism with the sharing application. 

A further embodiment of the instant invention includes a new 

collaboration/control model for the application sharing protocol T.128 as 

implemented in the per-host model of NetMeetingTM 3.0. In the new T.128 

application sharing protocol, the control/ collaboration model is per-host. As 

such, the host is in control not only of her shared application, but also of when 

and to whom control is relinquished. This allows a host to share an 

application without worrying about inadvertently losing control of her shared 

application, and also allows a host to take control of another host without 
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requiring that she give up control of her shared applications. This ability to 

designate a host's controllable status as well as the granting or denying of 

control to a member is effectuated through a simple process. Under this 

process a host may indicate that her applications are not controllable, in which 

case she has full control of her shared applications without further interaction 

or requirement on her part. Alternatively, the host may, at any time during the 

share, designate an application as being controllable, in which case control of 

her shared application may be passed to another member of the share. In this 

state the host may decide to pass control by her own initiation to another 

member of the share by offering control to that member. In this type of 

situation, the host invites a remote to assume control of the shared application 

at which point the remote then has the option to accept control or decline the 

offer. Until the remote has either accepted or declined the invitation to 

assume control of the shared application, the host has the power to revoke the 

invitation. 

In addition to the host initiated invitation to assume control of the 

shared application, a remote may also request permission from the host to take 

control of her shared application. Under this condition the remote sends a 

request to assume control to the host who then has the option to either accept 

or decline the request for assumption of control. As with the invitation to 

assume control, the remote who has initiated the request has the power to 

cancel the request at any time prior to the host's acceptance or declination of 

granting control. Further, to ensure that requests and invitations do not go 

unanswered, the system also includes a time out function whereby a request or 

an invitation is only valid for a certain period of time after which the request 

or invitation is automatically declined. At any point during the remote control 

of the host's shared application, the host has the power to immediately 

terminate the remote's control. Further, the host also has the less intrusive 

option of simply pausing the remote's control temporarily while still 

maintaining that remote in actual control of the shared application. Once the 

host unpauses the control the remote then is able to pick up where she left off. 
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The control may also be passed from one remote to another in this 

preferred embodiment. However the per-host model ensures that the host of 

the shared application agree with the passing of control to a subsequent 

remote before actual control is passed to that remote. If the passing of control 

to a subsequent remote is agreeable with the host, control is passed to that 

subsequent remote. If the host disagrees with the subsequent passing of 

control to the subsequent remote, control stays with the initial remote user. 

As with requesting or inviting control from a host, a similar mechanism is 

utilized at the remote level for requesting or inviting control. However, the 

ultimate decision maker for the shared application control is the host who 

initiated the share. 

In a preferred embodiment of the instant invention, the memory 

allocated to each member of the conference is now set dynamically such that 

each member is given a minimum allocation of memory which may be 

adjusted once that member begins to share. Further, since the memory 

allocation is now dynamic, the necessity for placing a maximum limit on the 

number of users of a conference is no longer required. Therefore, the system 

of the instant invention allows as many members in a conference as may be 

supported by the meeting or conference host's memory availability. As new 

members join a conference or as old members leave a conference, memory is 

dynamically allocated to or freed from that member without significant 

disruption to the overall operation of the system. 

The new T.128 protocol of the instant invention also preferably allows 

a one person conference by not waiting for a response to the broadcast "is it 

okay" packet sent to establish a share. Instead, the new T.128 protocol 

assumes that sharing has succeeded if the person sharing is also the host of the 

meeting. This mechanism also resolves any conflict resolution problem by 

always working in favor of the meeting or conference host should two people 

attempt to share the first thing at about the same time. Further, the conflict 

resolution works in favor of the more senior conference or meeting member 

(the one who joined the meeting or conference earlier than the other) should 
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the conflict not involve the meeting or conference host. 

Additionally, a preferred embodiment of the instant invention utilizes 

the new T.128 protocol to support true color application sharing in a 24 bits 

per pixel, non-palettized, standard interchangeable format that maps directly 

to the video hardware. However, while 24 bits per pixel true color is 

supported, it will only be sent if everyone in the conference has the capability 

to view it and everybody has a 24 bpp or greater display. If not everyone has 

a 24 bpp or greater display, the information will not be accurately displayed 

on their machine and, since such true color support generates a lot more data, 

there is no need to send such high quality video information if it cannot be 

viewed accurately anyway. This additional data does not affect performance 

much if applications such as NotePadTM are being shared. However, if a 

graphically intensive application is shared there may be significant 

performance impact. This is because a fixed amount of memory is devoted to 

the cached bitmaps, and the 24 bpp bitmaps are three times the size of an 8 

bpp bitmap. Therefore, only one-third as many fit in the cache. This results 

in fewer cache hits which then necessitates the sending of bitmap bits more 

often. Further, since application sharing has a maximum uncompressed 

packet size of 32,000 bytes, it holds less true color screen data or true color 

bitmap cache orders, resulting in the requirement for sending more packets for 

the same area painted. 

These and other features of the invention will become more apparent 

from the following detailed description when taken in conjunction with the 

accompanying drawings. 

Brief Description Of The Drawings 

FIG. 1 is a simplified block diagram illustrating an exemplary 

operating environment suitable for application of the instant invention; and 

FIGs. 2a-c graphically illustrate in simplified bar chart form the 

dynamic memory allocation of an embodiment of the instant invention. 

While the invention is susceptible of various modifications and 
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alternative constructions, certain illustrative embodiments thereof have been 

shown in the drawings and will be described below in detail. It should be 

understood, however, that there is no intention to limit the invention to the 

specific forms disclosed, but on the contrary, the intention is to cover all 

modifications, alternative constructions and equivalents falling within the 

spirit and scope of the invention as defined by the appended claims. 

Detailed Description Of The Preferred Embodiment 

FIG. 1 in the following discussion are intended to provide a brief, 

general description of a suitable computing environment in which the 

invention may be implemented. Although not required, the invention will be 

described in the general context of computer-executable instructions, such as 

program modules, being executed by a personal computer. Generally, 

program modules include routines, programs, objects, components, data 

structures, etc. that perform particular tasks or implement particular abstract 

data types. Moreover, those skilled in the art will appreciate that the invention 

may be practiced with other computer system configurations, including hand-

held devices, microprocessor systems, microprocessor-based or programmable 

computer electronics, network PCs, minicomputers, mainframe computers, 

and the like. The invention may also be practiced and distributed computing 

environments where tasks are performed by remote processing devices that 

are linked through a communications network. In a distributed computing 

environment, program modules may be located in both local and remote 

memory storage devices. 

With reference to FIG. 1, an exemplary system for implementing the 

invention includes a general purposed computing device in the form of a 

conventional personal computer 20, including a processing unit 21, a system 

memory 22, and a system bus 23 that couples various system components 

including the system memory to the processing unit 21. The system bus 23 

may be any of several types of bus structures including a memory bus or 

memory controller, a peripheral bus, and a local bus using any of a variety of 
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bus architectures. The system memory includes read-only memory (ROM) 24 

and random access memory (RAM) 25. A basic input/output system 26 

(BIOS), containing the basic routines that help to transfer information 

between elements within the personal computer 20, such as during startup, is 

stored in ROM 24. The personal computer 20 further includes a hard disk 

drive 27 for reading from and writing to a hard disk, not shown, a magnetic 

disk drive 28 for reading from or writing to a removable magnetic disk 29, 

and an optical disk drive 30 for reading from or writing to a removable optical 

disk 31 such as a CD ROM or other optical media. The hard disk drive 27, 

magnetic disk drive 28, and optical disk drive 30 are connected to the system 

bus 23 by a hard disk drive interface 32, a magnetic disk drive interface 33, 

and an optical drive interface 34, respectively. The drives and their associated 

computer-readable media provide nonvolatile storage of computer readable 

instructions, data structures, program modules and other date for the personal 

computer 20. Although the exemplary environment described herein employs 

a hard disk, a removable magnetic disk 29 and a removable optical disk 31, it 

should be appreciated by those skilled in the art that other types of computer 

readable media which can store data that is accessible by the computer, such 

as magnetic cassettes, flash memory cards, digital video disks, Bernoulli 

cartridges, random access memories (RAMs), read-only memories (ROMs), 

and the like, may also be used in the exemplary operating environment. 

A number of program modules may be stored on the hard disk, 

magnetic disk 29, optical disk 31, ROM 24, or RAM 25, including an 

operating system 35, one or more application programs 36, other program 

modules 37, and program data 38. A user may enter commands and 

information into the personal computer 20 through input devices such as a 

keyboard 40 and a pointing device 42. Other input devices (not shown) may 

include a microphone, joystick, game pad, satellite dish, scanner, or the like. 

These and other input devices are often connected to the processing unit 21 

through a serial port interface 46 that is coupled to the system bus, but may be 

connected by other interfaces, such as a parallel port, game port, or a universal 
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serial bus (USB). A monitor 47 or other type of display device is also 

connected to the system busy 23 via an interface, such as a video adapter 48. 

In addition to the monitor, personal computers typical include other peripheral 

output devices (not shown), such as speakers and printers. 

The personal computer 20 may operate in a networked environment 

using logical connections to one or more remote computers, such as a remote 

computer 49. The remote computer 49 may be another personal computer, a 

server, a router, a network PC, a peer device, or other common network node, 

and typically includes many or all of the elements described above relative to 

the personal computer 20, although only a memory storage device 50 has been 

illustrated in FIG. 1. The logical connections depicted in FIG. 1 include a 

local area network (LAN) 51 and a wide area network (WAN) 52. Such 

networking environments are commonplace in offices, enterprise-wide 

computer networks, intranets, and the Internet. 

When used in a LAN working environment, the personal computer 20 

is connected to the local network 51 through a network interface or adapter 

53. When used in a WAN networking environment, the personal computer 20 

typically includes a modem 54 or other means for establishing 

communications over the wide-area network 52, such as the Internet. The 

modem 54, which may be internal or external, is connected to the system bus 

23 via the serial port interface 46. In a networked environment, program 

modules depicted relative to the personal computer 20, or portions thereof, 

may be stored in the remote memory storage device. It will be appreciated 

that the network connections shown are exemplary and other means of 

establishing the communications link between the computers may be used, 

e.g. dial-up modems/xDSL/cable modems, etc. 

Having now described both the problems existing in the art and a 

suitable environment into which the solution provided by the instant invention 

is preferably applied, the focus is now turned to a description of a preferred 

embodiment of the instant invention. As indicated above, one of the first 

problems identified by users of NetMeetingTM 2.0 was the scalability 
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problems associated with the fixed limit of 32 conference members and the 

static allocation of system resources driven by the Win 9x platform. A 

preferred embodiment of the instant invention, therefore, removes the fixed 

limit of users (now number of members in a conference is limited only by the 

available memory of the host) and utilizes dynamic system resource 

allocation. As these problems were resolved as will be described below, an 

underlying problem of excessive network traffic as the number of conference 

members grew resulting from the prior T.128 protocol was revealed. 

Therefore, a preferred embodiment of the instant invention involves 

enhancements to the T.128 protocol to allow for the efficient scalability of the 

conferencing and collaboration tool. An embodiment of the instant invention 

incorporating the teachings below may be found in a new release of the 

assignee's tool, NetMeetingTM 3.0. 

Before discussing the specifics of a preferred embodiment of the 

instant invention, a brief overview of the multimedia teleconferencing 

standards is appropriate to form a foundation for the following teachings. The 

ITU-T T.120, H.320, H.323, and H.324 standard comprise the core 

technologies for multimedia teleconferencing. The T.120 standards address 

Real Time Data Conferencing, the H.320 standards address ISDN 

Videoconferencing, the 11.323 standard addresses Video (Audiovisual) 

communication on LANs, and the H.324 standard addresses video and audio 

communications over low bit rate connections such as POTS modem 

connections. H.323 is so widespread because TCP/IP is extremely common 

and available for LANs, WANs, dial-up, xDSL, and all sorts of Network 

devices/configurations. The teachings and content of these standards are 

herein incorporated in their entirety by reference thereto. 

The T.120 family of standards cover the document conferencing and 

application sharing (sometimes called data conferencing) portion of a 

multimedia teleconference. The recommendations specify how to efficiently 

and reliably distribute files and graphical information in real-time during a 

multipoint multimedia meeting. The objective of the standards is to assure 
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interoperability between terminals without either participant assuming prior 

knowledge of the other system; permit data sharing among participants in a 

multimedia teleconference, including white board image sharing, graphic 

display information and image exchange, application sharing; and specify 

infrastructure protocols for audiographic or audiovisual applications. 

The T.120 series governs the audiographic portion of the H.320, H.323, 

and H.324 series and operates either within these or by itself. The T.120 suite 

consists of a series of recommendations, which are summarized as follows: 

Recommendation Description 
T.120 Data protocols for multimedia conferencing: This 

provides an overview of the T.120 series. 

T.121 Generic Application Template: This provides a guide for 
development of T.120 application protocols. 

T.122 Multipoint Communication Service (MCS) Service 
Description: This describes the multi-point services 
available to developers. 

T.123 Protocol Stacks for audiographic and audiovisual 
teleconference applications: This specifies transport 
protocols for a range of networks. 

T.124 Generic Conference Control (GCC): This defines the 
application protocol supporting reservations and basic 
conference control services for multipoint 
teleconferences. 

T.125 Multipoint Communication Service (MCS) Protocol 
specification: This specifies the data transmission protocol 
for multipoint services. 

T.126 Multipoint still image and annotation protocol: This 
defines collaborative data sharing, including white board 
and image sharing, graphic display information, and 
image exchange in a multipoint conference. 

T.127 Multipoint Binary File Transfer Protocol: This defines a 
method for applications to transmit files in a multipoint 
conference. 

T.128 Multipoint application sharing protocol: This defines how 
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participants in a T.120 conference can share local 
applications such that other conference participants can 
see the image of the shared application, and use the mouse 
and keyboard to take control of the shared application as 
if it were running locally. 

T.134 Text chat application entity: A T.121 APE definition for a 
text chat protocol. 

T.135 User-to-reservation system transactions within a T.120 
conference: This defines conferencing reservation 
protocols in a T.120 environment, typically between a 
client application and a scheduling systems which 
reserves resources for multipoint control units (MCUs or 
"bridges"). 

T.136 How Remote Device Control and configuration may be 
performed using T.120 as the transport protocol. 

T.140 Protocol for multimedia application text conversation. 
The protocol for text chat within T.120, goes with T.134. 

T.VMR Virtual Meeting Room control. Contains some material 
from previous T.13x drafts, concentrates on audio + 
dataconferencing. 

Of the above governing standards, a preferred embodiment of the 

instant invention provides enhancements specifically to the T.128 Multipoint 

Application Sharing Protocol to substantially improve scalability. As will be 

described more fully below, scalability is improved by eliminating a fixed 

limit on the number of users, by reducing the amount of additional memory 

needed to hold information for a new member/collaborator/sharer in a 

conference, by reducing the amount of additional total network traffic 

amongst the members of a conference required to complete the 

join/collaboration/share during a conference, and by reducing the 

computational complexity of the algorithms used, which is proportional to the 

amount of time required for anything to happen during a conference. 

These enhancements are embodied in a new T.128 model. Unlike the 

global, chaotic model of NetMeetingTM 2.0, the T.128 model of the instant 
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invention is a per-host model. In this model, each person hosting (sharing an 

application) acts like a miniature server for the conference. Network traffic 

almost always originates from hosts only, and wends its way down to the 

others viewing in the conference. Members have separate state information 

for each person who is sharing. The updates (shared application lists, the 

graphics of the shared applications, the current cursor position and shape) 

stream down from the host. To interpret packets coming from the host only 

requires the viewer to know the capabilities of the host. The network traffic 

from a viewer is not broadcast, but sent privately back to the host, when 

controlling. The rest of the members in the conference see the results 

(changes in appearance, movement of the cursor, etc.) which are broadcast by 

the host later. Since input, mouse and keyboard messages, are only sent 

privately from a controller to a host, the latency and responsiveness, 

especially of the mouse, is much improved. This is especially noticeable in 

large conferences since there is no performance penalty as more people 

participate. 

Specific changes in the T.128 protocol contemplated herein which 

allow the realization of the advantages of the instant invention involve not 

sending ignored user name/capabilities in some control packets; 

removing/ignoring many capabilities; streamlining cache capabilities 

negotiation when a node starts to share, stops sharing, and when a new person 

joins the conference; creating caches; order encoding data each time a note 

starts to host, and freeing/cleanup when the node stops hosting; eliminating 

some packet broadcasts to everyone in the conference or replacing them with 

targeted sends to an individual; and a new control model and new control 

packets. Like file transfer (T.127), T.128 has distinct send side (hosting) and 

receive side (viewing) parts that compose the logical T.128 applet. In the 

instant invention, a node in a conference is a host when it is sharing 

applications or its desktop. The act of hosting or sharing is the process of 

trapping the graphics on the screen and transmitting the updates for the 

entities that are shared. There is an UI applet for hosting which basically is a 

Page 2756 of 3224



WO 00/52887 
19 

PCT/US00/01198 

dialog that lists all of the top level applications running along with the entire 

desktop. This UI shows what is shared, and allows a user to share/unshare 

items and to stop sharing everything. This applet also allows a user to change 

whether the shared applications/desktop are controllable, and has other 

options for 24-bit color sharing and automatic handling of control requests. A 

node in a conference is a viewer when a remote node is hosting and it has AS 

active (unless application sharing is prevented by system policy). The UI for 

viewing may be a frame window displaying the shared contents of the remote 

host. 

A host in a conference is controllable when it has checked Allow 

Control in the Conf Tools menu (or if SDK code does it pragmatically). At 

this point, it is possible for remote viewers to take control of it. When a 

viewer takes control of a controllable host, it becomes the controller of the 

host. When a viewer of a host becomes its controller, the host's own keyboard 

and mouse are locked, and input comes from the controller instead. The act of 

controlling is the process of sending input and window activation back to the 

host to drive its shared entities. 

When at least one node in a conference is a host, the nodes in the 

conference are in a share. A share is another name for an active T.128 

session. T.128 is the least T.120-ized of the standard applet protocols, since it 

came from a non-T.120 two person only primitive world (R.11). As such, 

there is some redundancy. Some of the rich T.120 primitives, like getting into 

conferences, exchanging capabilities, and determining the roster, are found in 

a more primitive form in T.128. So a share gets created, joined, and ended 

just like a conference does. And members are added and deleted just like in a 

conference. 

In an exemplary embodiment of the instant invention, there are four 

pails to the T.128 protocol: CMG, the T.120 wiring to find out about calls and 

activate AS sessions; S20, the share establishment/ capabilities 

exchange/member join/leave/share termination part; CPC, the member 

capabilities data sent via S20 control packets; and DATA, the AS streaming 
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part, for hosting and controlling, which accounts for the capabilities of the 

share members so it does not send data or packets that they cannot understand. 

The following description of an exemplary embodiment is included by way of 

example, and not by way of limitation, to enable one of ordinary skill in the 

art to practice an embodiment of the instant invention. 

CMG is utilized to find out when calls start, when calls end, and when 

members are added/ removed. When a new call is starting, AS receives a 

permit to enroll indication notification. It enrolls its application by filling in a 

GCC session key field with appropriate key types, capability structure, etc. as 

is standard. The enroll request is filled in and the application enroll method is 

called to enroll or unenroll in the conference starting/ending. When an enroll 

confirm notification is received, it looks for success or failure. If failure, it 

cleans up as though the call had ended. If success, it enrolls the new member 

and watches for the application roster report indication notifications that 

indicate change. Finally, CMG looks for the local node in the member list, 

the first time it is seen the member is considered finally to be in a T.120 call. 

It processes its own section, looking for new members so it can add them, and 

for old members now gone so it can remove them. These are GROUPWARE 

members only, application sharing (AS) member addition/removal comes 

independently through the S20 protocol. When AS finally believes itself to be 

in a T.120 call, it attaches to the MCS domain so it can send and receive data. 

When the domain attachment is confirmed, AS joins two MCS channels: its 

own MCS user channel; and the MCS AS broadcast channel. When both of 

the MCS channels are joined, the system is ready. 

S20 begins where CMG leaves off. In this exemplary embodiment 

there are six control packets, then one for data which is used by the streaming 

part of sharing. All S20 packets have a header. The exemplary packet types 

are as follows: 

S20 CREATE Control packet to create a new 
share 

S20_JOIN Control packet to join an 
existing share 
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S20 RESPOND 

S20 DELETE 

S20 LEAVE 

S20_END 

S20 DATA 

When the 

Control packet to respond to 
and S20 JOIN 
Control packet to eject a 
member from the share 
Control packet to yourself leave 
an existing share 
Control packet to end an 
existing share 
Data packet, the S20 part is a 
header 

MCS channels are joined after a new call starts, AS 

broadcasts an S20 JOIN packet on the T.128 channel to join an existing share. 

If there is an existing share, the system will see a response on the T.128 

channel, an S20 RESPOND packet with the MCS user ID as the node being 

responded to, from the node that created the share. Others in the share will 

see the S20 RESPOND also. Each will add the new member into their 

member lists, and if successful, each will broadcast another S20_RESPOND 

out on the T.128 channel. This will be ignored by the existing people in the 

share, since they already know about these other existing members. The 

remote people are added one by one this way into the new member's member 

list. Preferably, these messages acknowledging the new person and informing 

him about the existing members are only sent privately to the new member to 

reduce network traffic. The capabilities and user name are a couple hundred 

bytes of data and are included in these packets. When leaving an existing 

share, a node broadcasts an S20 LEAVE packet on the T.128 channel. The 

other members of the share will see this message and remove the member 

leaving from their member lists. When something goes wrong letting a new 

node join into a share, e.g. if a share is taking place with members utilizing 

NetMeetingTM 3.0 embodying the teachings of the instant invention and a 

member utilizing the old NetMeetingTM 2.x tries to join, the share creator 

broadcasts an S20 DELETE packet on the T.128 channel with the MCS user 

ID of the node being ejected. The share ends when the share creator leaves 

the share. The share creator will broadcast an S20_END packet on the T.128 

channel, and the other members will clean up and terminate also. 
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If no share exists when a user tries to share an application, that node 

creates a share first, then continues with sharing the application. The node 

broadcasts and S20_CREATE packet on the T.128 channel. There are ways 

of arbitrating conflict, e.g. if two participants both try to create a share around 

the same time. In general, in prior systems the share is not created until at 

least one remote node sends back an S20 RESPOND packet acknowledging 

the S20_CREATE request. This is why application sharing in NetMeetingTM

2.x could only activate when at least two nodes were in a conference and 

application sharing capable. In the system of the instant invention, however, 

if the node trying to create the share is also the T.120 top provider, the code 

assumes success instantly since the collision arbitration algorithm will always 

resolve in favor of closeness to the top provider. In this way, the system of 

the instant invention will allow the creation of a single party share, allowing 

one to host a meeting, share application(s) or desktop, and have it persist. The 

share will create instantly, and it will not terminate when no one else except 

the host is left in the conference. Additionally, this method is faster for the 

end user who wants to share applications or desktops since it completes 

almost immediately. 

For CPC, the member name and the member application sharing 

capabilities are exchanged via the S20 control packets. When a new member 

is added into a share list, the share capabilities are recalculated. Most of these 

capabilities are used to determine what kind of application sharing data to 

send when hosting. Prior systems used to do a lot of recalculation whether it 

was hosting or not. The system of the instant invention, however, only does 

recalculation when it is hosting, since starting to host will calculate the 

capabilities based off the people in the share at the time anyway. Moreover, a 

lot of recalculation is gone completely making it a lot faster and easier to 

handle a new member of the share. The total capabilities block is basically a 

list of the area capabilities (PROTCAPS) blocks with IDs for each. Members 

ignore PROTCAPS blocks with unrecognized IDs. 

In prior systems when a node started to host, it would calculate the 
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outgoing cache sizes based on the capabilities of everybody in the share. It 

would take the minimum of its size and those of all the other people in the 

share. In the case where there are sender and receiver capabilities, it would 

take the minimum of its send capabilities and everybody else's receiver 

capabilities. When the other nodes found out that somebody was hosting, they 

would have to calculate what size to create the incoming caches. They would 

then take the minimum of the host's and everybody else's capabilities. Then, 

when somebody new joined the share, everybody would have to recalculate 

the new cache sizes again. In essence, everyone in the share had to know 

about each other to be able to interpret and handle the packets coming from a 

host. Besides being expensive to recalculate all the time, it would be 

impossible to ever implement lurking/passive/multicast-like application 

sharing. This prior system could never have implemented a streaming 

application session, like NetShowTM presentations or multicasted video 

because of the impracticability of having 10,000 people find out about each 

other and do calculations based off each other's capabilities. 

In the system of the instant invention, when a node starts to host, it 

creates outgoing caches with exactly the sizes it wants, which it has specified 

in its capabilities already as described above. When the others find out that 

somebody has started hosting, they create incoming caches of the sizes 

specified in the host's capabilities. Further, when someone new joins the 

share, the existing members do not have to do a thing. The new member will 

find out that someone is hosting, and will in turn create incoming caches from 

the capability sizes. In this system of the instant invention, a viewer only has 

to know about the host's capabilities. The viewer creates caches based off 

only the sizes given in the host's capabilities. After this the process is done, 

no recalculation is necessary. Moreover, the outgoing caches for bitmaps/ 

cursors/ palettes/savebits/order encoding are created on a node when it starts 

to host and freed when it stops. The corollary incoming caches for bitmaps/ 

cursors/palettes/savebits/order encoding are created for a remote node on 

viewers when they find out the node has started to host, and freed when they 
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find out the node has stopped hosting. Prior systems used to keep the caches 

around for a person as long as the share existed and the person was in the 

share. These would be reused, in the state they were left in, if the person 

started hosting again. This was typically megabytes of memory to keep 

around. However, since new members of the share would not have the saved 

cache state, the contents of these caches would be wiped out anyway. 

The data packets transmitted, as indicated above, are prefixed with the 

S20DATAPACKET structures, then a DATAPACKETHEADER. These are 

the stream types (dictionaries). All of the packet types are grouped into one of 

the few streams, the groups have much in common as far as contents and 

sizes, so they compress together well. The types of data packets include 

drawing/graphics updates sent by the host and the supported font list, which is 

sent by everyone in the conference to each other. While this is really a 

capability, it is so large (could be 32K) it is not exchanged via the S20 

protocol. The data packets also include control packets, active window 

notification sent by the host, or activate/restore requests sent to the host, the 

shared window list sent by the host, the hosting state (hosting applications, 

hosting desktop, hosting nothing anymore) sent by the host, cursor 

appearance/position notification sent by the host, keyboard/mouse input sent 

from controller to the host, and a sync packet from existing member of a share 

to a new member to let the new member know that the group is aware of him 

and how to handle data from the group. This is needed because of cache 

states, order encoding data, and font lists. Further data packet include the 

changed capability, e.g. when desktop size/color depth changes. The 

compression types on the packet data include: not compressed; PKZIP 

compressed, but atomic, no info about previous packets is need to 

decompress; and persistent-PKZIP compressed, information about previous 

packets sent on same stream is needed to decompress. 

As compared with the prior versions of NetMeetingTM, the system of 

the instant invention provides fewer and smaller Shared-Window-List (SWL) 

broadcast packets. These packets provide notification of the list of shard 
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window states, positions, sizes, along with areas that are obscured, if anything 

has changed since last time. In the prior systems, the SWL packets were sent 

by people hosting, and by non-hosts if they were in control so that everyone 

else would sync to the placement of shadows on their system. Shadow 

windows, representing shared information from other people, were always 

included in the list as well. When joining and leaving, an empty packet was 

always sent, even if the member was not hosting. There were lots of packets 

dropped due to collisions in z-order when multiple people were hosting, or 

packets applied and then another z-order packet would be sent out in a Ping-

Pong effect. Now, only the host sends the SWL packets, the contents of 

which are simply windows shared on the host, and things that obscure parts of 

the shared windows. Therefore, when not hosting and joining/leaving share, 

no packets are sent. Further, z-order is not changing all the time because a 

plurality of shadows are not changing independently as before. 

In addition to the fewer SWL packets, the system of the instant 

invention also provides fewer Active-Window-Coordinator (AWC) broadcast 

packets. These packets provide notification of the currently active shared 

window (or NULL if none), if this window has changed. These packets also 

provide requests to activate/minimize/change state of a shared window. In the 

prior systems, the current active window was sent out periodically, even when 

not hosting. When hosting there were many different states, and applying 

notifications/requests from remotes would often cause another packet to be 

sent in a Ping-Pong effect. Additionally, there were requests to simulate tray 

behavior (right clicking on tray button for shadow of shared window would 

cause system menu to popup on host if in control), to close and minimize 

windows. In the system of the instant invention, notifications are only sent by 

hosts about currently active window. There is no need to distinguish different 

types of "no shared window" active cases, meaning fewer broadcasts. Only 

shared window or nothing is sent. Requests are only sent from the controller 

to the host to activate/unminimize shared window, or to inject Ctrl+Alt+Del in 

case of NT Remote Desktop Sharing (RDS). RDS is a service process that 
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uses application sharing to share the entire desktop of a machine back to 

whomever called in. Ctrl+Alt+Del simulation is needed on NT because that is 

the way a user logs in, shuts down, or locks the workstation. 

The system of the instant invention also provides fewer cursor 

broadcast packets, which provide current cursor image and position if either 

has changed. In the prior systems, the current cursor position was sent out 

periodically by everyone, as was the current cursor image. Depending on the 

control state, a node may have sent out a cursor broadcast or an input 

broadcast. With the system of the instant invention, only the host sends the 

cursor shape and position. If a host is controlled and its cursor position is out 

from the last know controller mouse position, a sync bit is added to the cursor 

position broadcast. The controller will, upon seeing this set, move his mouse 

to the cursor position given by the host. 

The system of the instant invention also provides fewer Hosted-Entity-

Tracker (HET) broadcast packets, which provide notification of current 

hosting application/desktop value. Before, when sharing applications the 

current top level shared window count was sent out. Every time a window 

came or went, another new count was broadcast. However, remote viewers 

only cared when the count transitioned to or from zero. Therefore, the system 

of the instant invention only sends changes from zero to non-zero (hosting 

applications/desktop), and from non-zero to zero (stopped hosting). The 

intermediate counts are useless and were ignored by the remotes, so they are 

no longer sent. 

The system of the instant invention also provides a significant 

reduction in the number of Synchronizing New Individuals (SNI) broadcast 

packets. These packets indicate a member joining, and are sent on each 

stream by each existing person when a new person joins into the T.128 share. 

They tell the new person that the sender knows he is present, that any data 

from that point on takes the new person's capabilities into account, and that 

the new person can now process packets from the sender. These must be sent 

and handled before anything can continue in the share. In prior systems, when 
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a new person joined a share, everybody in the share would loop through 

everybody else in the share, and for each person broadcast a sync packet per 

stream. These broadcasts would happen for each stream, and there were five 

streams, although two of those were not really used. This meant that the prior 

system was synching streams that data was never sent on. Now, however, the 

people in the share only broadcast one packet apiece per stream a packet for 

the new member joining. The new member joining then broadcasts a packet 

for each person already in the share. In other words, application sharing 

nodes need to send a sync packet to people who are new to them in the share. 

Further, the number of streams of concern have been reduced from five to 

three. A sync is sent only on a stream when data is needed to be sent on it, 

which reduces the number still further to one for people who are just viewing. 

The system of the instant invention also provides fewer Control 

Arbitration (CA) packets, which provide notification of the current 

collaboration state (detached, collaborating, controlled, in control), and which 

provide requests to control, grants of control handled by the node currently in 

control. In prior systems control was global whereby all nodes collaborating 

are controlled by mouse and keyboard of the node in control. Nodes could be 

controlled (locked) even if they were not hosting. They would play back the 

mouse/keyboard input, only to discard it at the last second since it should only 

be played back to shared applications. Every state change was broadcast, and 

all nodes, whether hosting or not, needed to broadcast state changes. If a 

packet could not be broadcast (low memory or simply too much traffic), state 

change would not occur. This would result in a controlled node remaining 

frozen, unable to use his mouse or keyboard, for a long time until it could get 

a packet out. Now, the control state is broadcast from hosts only when 

allowing control state changes or when start/stop controlling. Control 

operations (taking control, releasing control, bouncing control, etc.) are 

private between host and another node and are not broadcasted. 

The system of the instant invention does provide additional new control 

(CA30) packets, which provide request exchanges to take control, release 
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control, bounce control, invite control, pass control, etc. The new control 

model is similar to the calling model whereby a node asks to take control of a 

host like placing a call to a remote. The node gets back a response (no with 

reason or yes). Until this response, the node can time-out or cancel the 

request on the viewer side. The host can allow the end user to accept or reject 

the incoming take control request. Either side can hang up, the controller can 

cancel or release control and the host can bounce control. this works locally 

even if packets cannot get out. Even if the system runs out of memory 

completely, the local node will not be stuck in a state it does not want to be in. 

Further, hosts can invite viewers to control them, like inviting a remote to join 

a conference. 

In addition to the above, the system of the instant invention also 

provides fewer Input Manager (IM) packets. In prior systems, the person in 

control if collaborating, or any detached host, broadcasted input packets every 

mouse move/click/keypress. Everyone not collaborating treated these like 

notifications, and updates the keyboard state table/mouse position of the 

sender (and all controlled nodes if from person in control). Everyone 

collaborating treated these like requests and injected the input into their 

machine. This would be horribly slow in a large conference if a controller 

moved the mouse a lot. NetMeetingTM 2.x collapsed the mouse packets which 

resulted in jerky and unresponsive cursor movement. In the system of the 

instant invention, input packets are sent privately from a controller to a host, 

not broadcasted. The controlled host then periodically broadcasts the new 

cursor position/shape due to the input played back from the controller. This 

allows multiple hosts to be simultaneously controlled by multiple independent 

users. The result in very high mouse fidelity and lower bandwidth in a large 

conference. 

The result of these changes is a substantial reduction in network traffic 

from existing NetMeetingTM 3.0 nodes when a new person joins a share, 

especially from these node that are not currently sharing. Each node was 

sending a lot of packets that were ignored on the remotes or did not benefit 

Page 2766 of 3224



WO 00/52887 29 PCT/US00/01198 

anything. Now, when a host starts sharing the process is greatly simplified. 

With 50 people in a conference, e.g., the traffic to get everyone in sync shrunk 

from 12,851 broadcasted packets to only 265 broadcasted packets. 

As an example illustrating this simplification, assume that six people 

are in a conference, having already exchanged capabilities and fonts, and a 

host starts sharing his desktop. The host broadcasts an application sharing 

S20_CREATE packet (which includes his name and AS capabilities). In 

response, five other users respond by broadcasting an S20-JOIN packet with 

their name and AS capabilities. For each person who joins the share, the host 

will perform a sanity check of the viewer's capabilities, and if there is a 

problem, will broadcast an S20_DELETE packet for that viewer. Assuming 

all is well, the host creates a person structure with the minimum amount of 

system resources necessary to view. The host then resets its caches (palette, 

graphics), and broadcasts a sync packet. The host then entirely repaints that 

which is shared. After this, the host retransmits its state (HET) indicating 

what he is sharing (desktop, application, not). After this the host sends its font 

packet, and waits for the viewer's font packet. 

On the viewer's side, once the S20_CREATE packet is received, a 

sanity check is performed on the capabilities. If all is well, the viewer replies 

with an S20 JOIN broadcast. At this point, the viewer and host are in a share. 

The caches are reset, a sync packet is sent to the creator, and the font list is 

sent. The viewer then receives the sync from the host, the font packet, and the 

desktop or application HET. The viewer then creates cursor cache, a palette 

cache, and a bitmap cache all of size the host said. The viewer then creates 

the compression saved history and the order decoding structures and memory. 

Finally, the viewer creates a bitmap for that person's desktop, or window to 

view what's shared. When the viewer wants to stop viewing, he sends a HET 

packet indicating that nothing is shared. The viewer then destroys the 

window, and frees the blocks shared. However, the viewer stays in the list. 

During application sharing, it is instructive to note what is needed for a 

viewer to represent what is on the host's screen, utilizing desktop sharing as an 

Page 2767 of 3224



WO 00/52887 30 PCT/US00/01198 

example. First, the viewer needs to be able to recreate the graphics on the 

host's screen. This includes the cursor (logical position, image, current 

location, etc.), as well as the palette (were true color cannot be supported as 

described below). This was needed to allow translation of palette code to 

actual color in 256 color applications. The alternative would be to take a 

bitmap of the desktop. However, since this could be approximately one 

megabyte of data, the transmission of palette codes saves greatly. The viewer 

would also need to recreate the text (font, language information ,local 

information, character set information, multi-national information, Unicode, 

etc.). If a viewer does not have the font, the host does not send text drawings 

to the people in the conference at all. If text is put up by a shared application 

using a font that is not available on all remote viewers, a bitmap of that part of 

the screen is sent instead. While this is a lot bigger than a simple text drawing 

description, it is safe and can be handled by everyone in the conference. This 

is what application does in general when there is no commonality, it falls back 

to screen data. The viewer also needs the bitmap cache (toolbar images, etc.) 

and the order encoding cache. The host sends only change of drawing unit of 

the type. The header for each drawing unit indicates the field types that are 

being sent. If these are not there, then they are the same as the previous one. 

When someone joins a share, the host invalidates the entire screen and forces 

a refresh (repaint from scratch). Then the caches are rebuilt. 

For application sharing, the host needs to represent the window to the 

viewer, with a list of what is shared, the z-order, the shape and position of 

each window, and what is currently active. When the host is being controlled 

by a remote, he uses a control timer mechanism to ensure that other viewers' 

screens are kept up to date. Therefore, the playback of input first processes 

fast input such as the mouse clicks, cursor position and shape. Next, the 

window list for application sharing indicating what and where things are is 

processed. Finally, the graphics are processed, including the list of orders and 

screen data. If, for any reason, the window list or graphics cannot be sent, 

they are skipped so that the fast input may again be processed. 
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As indicated above, the new collaboration model of the instant 

invention, preferably implemented in NetMeetingTM 3.0 application sharing, is 

per-host. By collaboration it is meant the process of allowing, inviting, 

granting, and revoking control to others of shared applications. This new 

model is developed to go along with per-host application sharing described 

above. In the previous versions of the application sharing protocol, T.128, 

collaboration was global as described above. Each member of the conference 

could start/stop collaborating. Exactly one of the members collaborating was 

considered to be in control. Her mouse/keyboard drove the mice/keyboards of 

the other members collaborating. Those other members were controlled, and 

their keyboards/mice were locked. However, if they weren't sharing anything, 

the mouse and keyboard input from the person in control would go to 

nowhere, since we only let the remotes control shared applications and not 

unshared ones. So their keyboards/mice were locked for no reason, which 

was very frustrating especially in the multitasking world of Windows. 

Anybody collaborating could become the person in control by a simple 

action (a mouse click or key press). If several people took control around the 

same time, the last person to do so won, until the next person took control. 

There was no organization or order, it was a chaotic model, our users called it 

"mouse wars". With a decent number of people in a conference, the telephone 

was the only way to keep things from getting out of hand. There was a lot of 

"OK, I'm going to take control now, don't do anything anybody" discussion 

back and forth. 

Collaboration was a two-way street. A person might only want to 

control another's applications without exposing his own. But that wasn't 

possible in this old model, collaboration was all or nothing. And there was no 

way for a person to gracefully decline a control operation or even know that it 

was about to happen--control would be yanked away without warning. This 

application sharing control model (a.k.a. Collaboration) is unfriendly to shared 

app the hosts, controllers, other meeting participants, and SDK clients. The 

model is a global free-for-all, with no reliable way of denying, canceling, or 
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undoing dangerous operations via the user interface or driving code. These 

problems are parallel to those people used to have with shared app views. 

Each person in the conference had "shadow windows", representing a top 

level shared window from a host. People could not move them, size them, get 

them out of the way, or put them back in the way when desktops were of 

different sizes, or change the z-order. 

In this old control model, "Collaboration", means a user's mouse and 

keyboard are synchronized with those of all other members in the conference 

who are collaborating. The person in control is in control of all the other 

people collaborating, and his input is played back on all of those other 

machines. In NetMeetingTM 2.x, a user could collaborate and be driven even 

if he were not sharing anything. This ended up being for no reason, since all 

of the played back input would eventually be discarded. Pressing the 

"Collaborate" button would do one of several somewhat unpredictable things 

depending on the state of the user and other people's states. It would either 

cause the user to start collaborating, to take control if already collaborating, or 

to stop collaborating. 

In this prior system, as indicated above, collaboration is GLOBAL to 

the conference. Collaboration is a set of states, detached or cooperating, and 

then in control only if cooperating. When the state changes, several 

broadcasts from different people occur. The potential controller broadcasts 

"cooperating" to start collaborating if he isn't already, the potential controller 

broadcasts "request control" to take control, and the current controller 

broadcasts "granted control" to the potential controller. Of the members 

collaborating, one and only one person is in control. That person's mouse and 

keyboard drive the mice/keyboards of the other members collaborating. Each 

control change requires some retransmitting of input state information, 

especially toggle keys, and discarding old accumulated input. The person in 

control broadcasts his input messages to everybody. Then all the people 

collaborating play back these input messages, skipping ones that obviously 

would manipulate non-shared windows, and then if they ended up going to a 
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window not shared, would swallow them at the last minute. That allows the 

cursor to move, but the actual movement of the mouse notification to not get 

sent to the windows under the mouse if they are not shared. Additionally, 

there was a lot of complicated token/sequence number/guessing/time stamp 

calculations done to figure out who has control if several people try to grab it 

at once, or it was taking too long to hear back. Further, taking control was a 

free-for-all as indicated above, anybody could take it away from the controller 

at any time. This often resulted with somebody in control even if there was 

nobody else to be controlled. 

As may be apparent from the forgoing, the prior system had many 

areas of improvement available. Since collaboration was global, it only 

worked when the shared application pool was global, all in same relative place 

on everybody's screen. Further since collaboration was bi-directional, taking 

control of another's shared applications also left that user open to being 

controlled. Collaboration was also quite noisy, requiring several broadcasts 

from an individual when his state changed. To take control required three 

broadcasts: cooperating, request control from person taking control, granted 

control from person handing off control. This collaboration was also end-user 

chaotic, wherein everybody could take control, the last person to do so wins, 

which resulted in a big user interface free for-all. This collaboration was also 

SDK chaotic, wherein there was no way for SDK code to do conference 

management and get notified in real time or confi 1/deny control changes. 

Additionally, the collaboration was not easily undoable, in that the hosts could 

not "bounce" the current controller while staying "controllable" for somebody 

else, and the controllers could not "let go" of a host without going back to the 

main NetMeetingTM 2.x UI and pressing the Collaborate button some random 

number of times. Collaboration was also not deniable, in that the hosts could 

not choose to accept/deny a request to take control. Nor was collaboration 

cancelable, potential controllers could not cancel a pending take control 

operation if it was taking a long time, e.g. in a large conference. 

As indicated above, the new control/collaboration model of the instant 
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invention is per-host, a nice parallel to the new T.128 protocol. Control, 

rather than being global, is per-host. Each the host can be controlled by one 

the remote, and several the hosts can be controlled in parallel by several 

distinct the remotes. A member can be a host and be able to control another 

without opening up his own shared applications to control. However, one can 

not be in control of a host and controlled by another the remote at the same 

time. Control can be initiated, canceled and refused on either side (the host 

and the controller). It can be handed off to a third party. There is graceful 

timing out and failure handling. Both the controller and the host can continue 

in low memory or stress situations. Although round-trip communication 

between a host and a the remote is required, either side can move on and do 

something else without waiting to hear from the other. The user interface is 

also unintrusive, dialogs are not modal and hang around for a while before 

timing out so end user can handle them as is convenient. 

The person in control sends all his input messages, mouse and 

keyboard, along with other information needed for states, like IME keys and 

TOGGLE keys, to the person controlled, privately or per-host. The person 

controlled plays back this input, and attempts to prevent any from going to 

windows/applications that are not shared. That way a controller can not 

actually cause a click in a non-shared application. The person controlled's 

mouse will move in sync with the controller, it must for dragging and other 

operations, but the actual mouse moves are not passed to the applications. 

The controller's system does spoiling and other massaging of the input 

to send. For example, to prevent applications from going into drag-drop 

mode, application sharing waits a bit after a mouse button down looking for a 

mouse button up. That way the down/up go in the same packet and are played 

back quickly, creating a click. If the down/up were split up, the time latency 

is such that many applications including the explorer itself would assume the 

mouse was going to be used for dragging something. A corresponding 

example would be key downs/ups, to avoid simulated repeats, or duplicate 

keys caused by Windows itself generating other key sequences in the default 
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window handler. And since mouse moves can be discarded, if outgoing 

packets start to backup, they can be combined. This may somewhat increase 

jerkiness on the remotes, but this is better than getting stuck because so much 

outgoing traffic is generated that nothing else can get sent. 

There is corresponding code on the controlled side to playback the 

input. Events at several levels have to be discarded, and there are some 

exceptions for discarding events with screensavers, other desktops, and 

system dialogs like the fault error message. The input must be played back 

with roughly the same time differences as it occurred on the controller. These 

cannot be input into to the OS all at once, since WindowsTM will do different 

things based off the system keyboard state. 

Basically, there is a pretty well-defined sequence of network traffic 

with control. The controller sends input events to the controlled person. The 

controlled person then broadcasts notifications to everybody in the conference 

of cursor position/shape changes and window position/appearance updates 

caused by playing back the input from the controller. Operation of this new 

control structure may be better understood from the following simple 

examples of how this new model works. Note that a host is a conference 

member sharing applications/desktop. 

To indicate controllability, the host broadcasts a control state packet, 

with control allowed or not allowed. The remotes can use that as indication 

about whether to permit users to try to take control of the host via UI. To take 

control of a host from a the remote, the remote user selects UI like menu 

command (or code makes function call). The remote sends a take control 

request to the host. The remote waits to hear back yes/no from The host. At 

this point, the remote can either cancel the take control request or do some 

other control operation which will also cancel this one. The host displays a 

take control request UI to the end user (or not if unattended or passes to code 

to handle). The user can say yes/no. This UI is not modal, it can sit until the 

end user is ready, although it may time out and act like user said no. The host 

sends a take control reply to the remote with the yes/no result. The second 
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this happens, if yes, the host is controlled by the remote. 

To grant control of a host to a the remote, the host user selects UI (or 

code makes function call). The host sends an invite control request to the 

remote. The host waits to hear back from the remote. At this point, the host 

can either cancel the invite control request or do some other control operation 

which will also cancel this one. The remote displays the invite control request 

UI to the end user (or not if unattended or passes to code to handle). This user 

can say either yes or no. This UI is not modal, it can sit until end user is 

ready, although it may time out and act like user said no. The remote sends a 

invite control reply to the host with yes/no result. The second this happens, if 

yes, the host is controlled by the remote. 

If the host wants the controller bounced (hitting ESC key on the host is 

UI for this), the operation occurs immediately and then the host sends a 

bounce control inform message to the remote. If the controller wants to let go 

of the host, the operation occurs immediately and then the remote sends a 

release control inform message to the host. 

If the host is controlled but the user needs to handle something 

temporarily, like a call dialog or a popup from some other application, the 

host sends a pause control inform message to the remote. The remote stays in 

control but can tell the user that the mouse/keyboard will not do anything until 

unpaused. When the user is done, the host sends an unpause control inform 

message to the remote, and they pick up where they left off. 

To pass control of a host, the remote sends a pass control request to the 

host. At this point the remote is no longer in control, i.e. the remote can not 

undo or take back the pass control request. This is different than requesting or 

inviting control. The reason for this is to avoid long stacked-up sequences of 

people in the conference waiting for each other to take their respective 

actions. With control, it was decided to only allow dependencies between a 

host and a viewer, none between different viewers. This avoids deadlocks and 

jams for long periods of time. The host displays a pass control request UI to 

end user, who can say yes/no. If the host user says no, the host sends a pass 
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control reply with failure immediately to the second remote. If the host user 

says yes, the host forwards a pass control request to the second remote. The 

host waits to hear back from the second remote. At this point, the host can 

either cancel the pass control request or do some other control operation 

which will also cancel this one. The second remote displays the pass control 

request UI to the end user, who can say yes/no. The second remote sends the 

pass control reply to the host with the yes/no result. The second this happens, 

if yes, the host is controlled by the second remote. Otherwise, the host 

remains in control. 

As may be apparent from the foregoing, control is made per-host, with 

cancelable control request, via controller UI and controller SDK code (auto 

and confirm mode), confiim/deny control request, via host UI and the host 

SDK code (auto and confirm mode), and undo-ability of control by both 

controller and controlled the host, via Ul and SDK code. With this, the 

moderation/control/floor model can be managed on a per-host basis. 

Therefore, the system of the instant invention provides 

collaboration/control which is per-host in the conference. There is no 

collaboration anymore; there is "controlled" (the host) and "controlling" (the 

viewer). The hosts can turn on/off allowing control. Only the hosts which 

have allowed control can be controlled. Somebody not sharing is not a host, 

and therefore can not allow control nor be controlled. Taking control of a host 

does not open oneself up to being controlled (control is now unidirectional). 

Control is a privately negotiated contract between the host and the viewer, 

which once negotiated, cannot be randomly interrupted by a third member of 

the conference. Further, the hosts can grab control back from a controller 

without asking, and a controller can release control of a host without asking. 

Any third party who wants to control a host can not succeed until either the 

host or the controller breaks the control bond. 

State changes (allow control state and being controlled by x) are 

broadcast from the host sometime after changes actually happen. If a viewer 

is controlling a host, he can not be taken control of, and if a host is controlled, 
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he can not take control of somebody else. Further, a viewer can not control 

more than one host at a time, and a host can not have more than one controller 

at a time. To take control of a host, a potential controller sends the host a 

private request with an unique ID (unique to controller) identifying the 

request. The controller then goes into a "waiting to hear back" state during 

which the controller can release control, since "release" will follow the "take" 

request. Once the request is received, the host responds privately to the 

controller with "accepted" or "rejected". If accepted, the host then broadcasts 

state change some time later after receiving this information from the 

controller. During this state, the controller or the host can break the control 

bond at any time. If the controller breaks this bond, he sends the host 

privately a "released" notification, whereas if the host breaks it, he sends the 

controller privately a "bounced" notification. In all cases the request ID is 

remembered and used to identify the "control bond". This allows 

multiple/queued requests to be generated and responded to, ensuring the 

proper state on both sides when done. The hosts/cOntrollers ignore out-of-date 

requests. 

During the controlled period of a host, broadcast notifications 

involving the controller are ignored by the controller, since this controller 

always has more up-to-date information about his own state. If a host stops 

the hosting, then control state is automatically cleaned up. Likewise, if a host 

leaves a conference, then the host stops the hosting, and control state is 

automatically cleaned up. Otherwise, a controller can rely on always getting a 

response from the host before continuing. The controller should not send 

input to the host until an "accept" response has come back because the input 

packets do not have request IDs in them, and the host can not tell if they are 

out of date or not. 

Everyone must handle UINT wrap-around. Allocating/sending packets 

can fail. For notification broadcasts, the host periodically checks if the current 

state (allow control/controller/requestlD) is different than the last one sent. If 

so, the host simply tries to send new packet. For private controller/controllee 
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communication, it's more complicated. Unlike notification broadcasts, these 

can not be "spoiled". They must be queued if they can not be allocated/sent. 

As such, controller/host states do not change until these queued packets are 

sent. The one exception is "waiting for control", which happens as soon as 

possible as a take control request occurs, flushed or not. 

If the user turns off allowing control, queued request responses are all 

turned into "denied-control not allowed" responses. Also, request responses 

following a queued "accept" must all be "denied" responses. If the user turns 

off allowing control, current controller is bounced as well. If the user tries to 

take control of a second host when a take control request is still queued, the 

first one is superseded. In other words, only one take control request will ever 

be queued. The user can release control of a host with a take control request 

queued. If that happens, the release simply cancels the queued take. If the 

user tries to take control of a host when an earlier take control request has 

been sent but has not yet been responded to, the first one is canceled by a 

"release" packet. In the meantime, the controller can do whatever it wants 

when waiting to hear back. A preferred embodiment of the instant invention 

includes a message box with a "cancel" button. Likewise, the host can do 

whatever it wants when it receives a "take control" request, provided it 

follows the rules. In a preferred embodiment, a message box with "person x 

would like to take control, ok/cancel" is displayed, and incoming requests are 

handled in order of receipt. Further, the system may, via SDK code, decide 

that the new controller is the one, bounce the current one, and allow the new 

user to take control. Further, as described above, it could remotely push 

control by asking a remote to take control of it. 

Another advantage of the system of the instant invention is the 

dynamic allocation of system resources. Unlike the prior systems that 

allocated all of the memory which could ever be needed for each member of a 

conference, the system of the instant invention allocates system resources 

dynamically as the members require them, and then frees up those resources 

when they are no longer needed. Application sharing takes a lot of memory to 
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trap the graphics on the screen, utilizing a big enough buffer to make that a 

useful amount so that the system can look backwards in the buffer to 

minimize the amount of data which is actually sent. 

As an example, if a rectangle is painted over, it does not need to be sent 

since the user cannot see it anyway. Additionally, if a circle is painted blue 

and then painted green, the system only needs to send the green information 

since the painting blue is hidden from the viewer. In this way, the amount of 

memory needed to view may be substantially reduced from that which you 

need to share. By separating out what one needs to view from what one needs 

to share yourself, the memory allocation to viewing members may be 

minimized, until one of those viewers starts to share. At that point, his 

memory allocation will be increased to accommodate the sharing 

requirements. When that person stops sharing, the additional memory 

allocation is then freed for utilization by that user for other purposes. 

This dynamic memory allocation may be better understood with 

reference to FIGs. 2a-c. FIG. 2a illustrates in simplified bar chart form the 

memory allocations within the host 60, viewer A 62, and viewer B 64. As 

may be seen, within the host 60 memory has been allocated for itself 66, for 

viewer A 68, and for viewer B 70. Likewise, within viewer A 62 memory has 

been allocated for the host 72, itself 74, and viewer B 76; and within viewer 

B, memory for the host 78, viewer A 80, and itself 82. 

If the host now passes control to Viewer A 62, dynamic memory 

allocation is accomplished as illustrated in FIG. 2b. As may be seen, upon 

passing control to Viewer A, the host 60 allocates additional memory 84 for 

itself to process the inputs from Viewer A who is now in control of the shared 

applications. Likewise, Viewer A 62 also dynamically allocates additional 

memory 86 for itself to allow it to control the host. Viewer B's memory 

allocations remain unchanged. 

FIG. 2c illustrates the dynamic freeing of memory when control is 

passed back to the host 60 from viewer A 62. As may be seen, the memory 

allocations return to their pre-controlled states once control is passed back to 
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the host 60. 

Another problem with the prior systems lies with their requirement of 

at least two users existing in a conference before application sharing is 

allowed as described above. The system of the instant invention changes this 

operation by allowing a single user to initiate and conduct a share, with no 

other members of the conference being present. This is accomplished by not 

requiring the system to wait for a response. Instead, the system assumes that 

the sharing has succeeded, if the person sharing is also the host of the meeting. 

This operation is operates properly because any collision resolution (two 

people attempt to share the first thing about the same time) works in favor of 

the host always. With this embodiment of the instant invention, a host can 

share an application, or several applications, and unshare them too, when he is 

the only person in a call. Therefore, a host can share an application, share 

Notepad, and collaborate, e.g., then people can call the host, hang up, and call 

back as many times as they like, and the shared applications and collaborate 

state will persist. In prior systems, a person could host a meeting and share 

one thing. However, that one thing was not really shared, instead it was 

queued up to be shared when a second person joined the call. the share button 

stayed disabled until that happened. 

This operation was due to the application sharing protocol. When 

creating a share, an S2O_CREATE packet was broadcast to the application 

sharing channel. Until an S2O_RESPOND or an S20 JOIN packet was 

received from some other party, the share was not considered to have been 

created. This operation is no longer required when the creator is the top 

provider. Instead, the system assumes that the second the T.120 objects are 

had all is well. The host does not have to wait for a response from someone 

else. As indicated above, this works well because if the top provider and 

someone else ever tried to create a share around the same time, the top 

provider always won. When a host has shared an application alone in a 

conference, there is still work being performed. All of the drawings are being 

accumulated, but they are not going anywhere. Additionally, no periodic 
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calculation are happening. However, once someone else joins the share, the 

system proceeds as described above. 

The system of the instant invention also provides true color 24bpp 

support through the enhancements provided to the T.128 protocol by the 

instant invention. As indicated above, true color application sharing is a 

24bpp, non-palettized, standard interchangeable format that maps directly to 

the video hardware. The prior systems utilized 8bpp data which is a palettized 

format. To accomplish this true color application sharing, capabilities were 

added, negotiation of color depth to support this new capability and handle 

people with it properly was fixed, and the bitmap caches were revised to 

handle the larger memory requirements of bitmaps three times the size of 

those at 8bpp. Further, information was added to the drawing packets so the 

graphics of shared applications could be presented accurately. 

True color data will only be sent if everyone has the capability to view 

it and everyone has a 24bpp or greater display. The reason for this is that a 

display of less than 24bpp will not accurately display 24bpp information. 

Even 16bpp (32,767 colors or 65,535 colors on NT) cannot display 24 bpp 

data properly because parts of the value get stripped, resulting in subtle 

green/blue/or red shifting, though not as extreme as today. The purpose of 

true color is to view accurately high color images. Therefore, is should not be 

utilized in circumstances where the fidelity of the results is questionable. 

Further, it generates a lot more data even if a member is not really sharing 

anything that requires it, hence the restrictions. 

There is not much of a performance impact if a member is sharing an 

application such as NotepadTM, since almost everything goes as orders which 

are the same size regardless of the bit depth at which it is sent. However, if a 

member is sharing a graphically intensive application, there may be quite an 

impact. This impact effects both the amount of data sent and the latency. 

This is because a fixed amount of memory is devoted to cached bitmaps. In 

true color, the bits are three times the size as 8bpp. Therefore, only one third 

as many entries fit in the cache, meaning that we get fewer cache hits and 
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must, therefore, send bitmap bits more often. Additionally, application 

sharing has a maximum uncompressed packet size of 32,000 bytes. That 

holds less packets for the same area painted. Further, there is less 

compression of true color screen data. The specialized algorithm to arrange 

the bitmap bits so they compress even better than just PKZIP only works for 

4bpp and 8bpp data. PKZIP can only look back a fixed amount of bytes in the 

data, so sequences of the same color block do not shrink as well. 

When supporting true color 24bpp, the system does not distribute any 

palettes/color tables. When the color depth changes because someone leaves 

the conference, the system forces a repaint of the shared information. Prior 

systems did not do this even when switching between 4bpp and 8bpp, which 

resulted in some remotes seeing weird artifacts. Additionally, an unused field 

in orders packet is used to specify the sending color depth that they were 

generated for. Screen data has the color depth, so users know what to do with 

it, but orders did not. Under the prior system, users would not know whether 

to map a color to the closest palette entry or just use it plain. With the system 

of the instant invention, the drawing operations may be replayed properly. 

Further, the system of the instant invention will not compress any packet less 

than 256 bytes (prior system constant set at 128 bytes). Additionally, the 

system will persistently PKZIP packets less than or equal to 4k, which is the 

amount of persistent dictionary data saved. As it turns out, most packets 

larger than 256 bytes but smaller than 4k contain drawing orders. 

In a further embodiment of the instant invention, the system dispenses 

with the exchange of capabilities and fonts. This allows true multicasting to 

take place (lurking). In this embodiment of the instant invention, the host 

simply transmits a periodic refresh, at which point he clears his cache and 

begins to rebuild them and forces a complete repaint of his screen. Since 

fonts are no longer exchanged, just images are sent to populate the cache and 

allow proper display on the viewer's screen (cache font glyphs). This 

elimination of capabilities and font exchange allows streaming of data to 

thousands of users which would otherwise be nearly impossible to complete. 
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Numerous modifications and alternative embodiments of the instant 

invention will be apparent to those skilled in the art in view of the foregoing 

description. Accordingly, this description is to be construed as illustrative 

only and is for the purpose of teaching those skilled in the art the best mode 

for carrying out the invention. Details of the structure and implementation of 

the various components described above can be varied substantially without 

departing from the spirit of the invention, and exclusive use of all 

modifications that come within the scope of the appended claims is reserved. 
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What Is Claimed Is: 

1. A method of sharing an application program or desktop between 

a host of a multipoint data conference and a plurality of conference 

participants, comprising the steps o£ 

calculating within the host minimum capabilities of all conference 

participants in the share; 

broadcasting from the host to the conference participants in the share 

sizes of caches required to view the shared information based on the 

calculated minimum capabilities; 

establishing within the conference participants caches as required by 

the host. 

2. The method of claim 1, wherein a new conference participant 

joins the share, further comprising the steps of: 

re-calculating within the host minimum capabilities of all conference 

participants in the share including the new conference participant; 

broadcasting from the host to the conference participants in the share 

sizes of caches required to view the shared information based on the 

calculated minimum capabilities; 

establishing within the conference participants caches as required by 

the host. 

3. The method of claim 2, further comprising the steps of: 

broadcasting a sync packet to the conference participants; 

repainting the shared information based on the re-calculated minimum 

capabilities. 

4. The method of claim 1, wherein a conference participant leaves 

the share, further comprising the steps of: 
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re-calculating within the host minimum capabilities of all conference 

participants in the share excluding the conference participant who has left the 

share; 

broadcasting from the host to the conference participants in the share 

sizes of caches required to view the shared information based on the 

calculated minimum capabilities; 

establishing within the conference participants caches as required by 

the host. 

5. The method of claim 4, further comprising the steps of: 

broadcasting a sync packet to the conference participants; 

repainting the shared information based on the re-calculated minimum 

capabilities. 

6. The method of claim 1, wherein the steps of calculating within 

the host minimum capabilities of all conference participants in the share and 

establishing within the conference participants caches as required by the host 

precludes calculation of minimum capabilities of all conference participant 

within the conference participants. 

7. The method of claim 1, further comprising the step of 

transmitting privately a request to control a shared application between the 

host and one conference participate. 

8. The method of claim 7, further comprising the steps of: 

passing control of the shared application to a conference participant; 

transmitting privately control commands for the shared application 

between the host and the conference participant in control of the shared 

application; and 

periodically broadcasting from the host updates to the shared 

application program to all of the conference participants. 
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9. The method of claim 8, further comprising the step of ignoring 

within the conference participant controlling the application program the 

broadcast update from the host. 

10. The method of claim 8, wherein the step of periodically 

broadcasting updates includes the step of periodically broadcasting updates 

with a sync, further comprising the step of updating the shared program 

information within the conference participant controlling the application 

program. 

11. The method of claim 1, further comprising the steps of: 

receiving a join request from a new member; 

broadcasting a respond packet from the host; 

adding the host to a member list within the new member in response to 

the respond packet from the host; 

adding the new member into a member list within each of the 

conference participants in response to the respond packet from the host; 

broadcasting a respond packet from each of the conference members; 

adding each of the conference members to the member list within the 

new member in response to the respond packet from each of the new 

members; and 

ignoring within each of the conference members the respond packets 

from each of the conference members already included in the member lists. 

12. The method of claim 11, wherein the step of broadcasting a 

respond packet from each of the conference members is broadcasted ̀ only on a 

single channel. 

13. The method of claim 1, further comprising the steps of: 
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receiving a leave broadcast packet from one of the conference 

members; and 

deleting the conference member who broadcast the leave packet from a 

member list in each of the conference members. 

14. The method of claim 1, further comprising the steps of: 

receiving a delete broadcast packet from the host identifying a 

conference member; and 

deleting the conference member identified in the delete packet from a 

member list in each of the conference members. 

15. The method of claim 1, further comprising the steps of: 

receiving an end broadcast packet from the host; and 

deleting caches required by the host; and 

deleting a member list of all participants in the share. 

16. The method of claim 1, wherein the step of calculating within 

the host minimum capabilities of all conference participants in the share 

includes the step of calculating the minimum capabilities of all conference 

participants and the host. 

17. The method of claim 1, further comprising the steps of: 

receiving a join request from a new member; 

broadcasting a respond packet from the host; 

adding the host to a member list within the new member in response to 

the respond packet from the host; 

adding the new member into a member list within each of the 

conference participants in response to the respond packet from the host; 

transmitting privately a respond packet from each of the conference 

members to the new member; and 
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adding each of the conference members to the member list within the 

new member in response to the respond packet from each of the new 

members. 

18. A method of establishing an application program share session 

in a multipoint data conference, comprising the steps of: 

generating a create share message; 

assuming success of share session without waiting for a response to the 

create share message. 

19. The method of claim 18, further comprising the step of hosting a 

multipoint data conference, and wherein said step of assuming success is 

accomplished during said step of hosting. 

20. The method of claim 19, further comprising the step of 

admitting a first multipoint data conference participant, and wherein said step 

of assuming success is accomplished prior to said step of admitting a first 

multipoint data conference participant. 

21. The method of claim 20, further comprising the step of setting 

up attributes prior to said step of admitting a first multipoint data conference 

participant 

22. The method of claim 20, further comprising the step of setting 

up applications prior to said step of admitting a first multipoint data 

conference participant. 

23. The method of claim 20, further comprising the step of setting 

up files to be shared prior to said step of admitting a first multipoint data 

conference participant. 
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24. The method of claim 19, further comprising the steps of: 

dismissing all other conference participants from the application 

program share session; and 

maintaining the application program share session after all other 

conference participants have been dismissed. 

25. The method of claim 18, further comprising the steps of: 

admitting a conference participant to join the application program share 

session; 

receiving a request from the conference participant to assume control 

of the application program; and 

denying control of the application program to the conference 

participant. 

26. The method of claim 18, further comprising the steps of: 

admitting a conference participant to join the application program share 

session; 

receiving a request from the conference participant to assume control 

of the application program; and 

granting control of the application program to the conference 

participant. 

27. The method of claim 26, further comprising the steps of: 

receiving application program control inputs from the conference 

participant controlling the application program; and 

periodically broadcasting control input updates to the application 

program. 

28. The method of claim 27, wherein said step of receiving 

application program control inputs includes the step of communicating on a 

per-host basis with the conference participant controlling the application. 
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29. The method of claim 18, further comprising the steps of: 

admitting a conference participant to join the application program share 

session; 

transmitting a request to the conference participant to assume control of 

the application program; and 

receiving a denial to assume control of the application program from 

the conference participant. 

30. The method of claim 18, further comprising the steps of: 

admitting a conference participant to join the application program share 

session; 

transmitting a request to the conference participant to assume control of 

the application program; 

receiving a acceptance to assume control of the application program 

from the conference participant; and 

allowing the conference participant to control the application program. 

31. The method of claim 30, further comprising the steps of: 

receiving application program control inputs from the conference 

participant controlling the application program; and 

periodically broadcasting control input updates to the application 

program. 

32. The method of claim 31, wherein said step of receiving 

application program control inputs includes the step of communicating on a 

per-host basis with the conference participant controlling the application. 

33. A method of controlling a shared application in a multipoint 

data conference having a host and at least one conference participant, 

comprising the steps of: 
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sharing an application program; and 

indicating a willingness to have the application program controlled by 

conference participants. 

34. The method of claim 33, further comprising the steps of: 

receiving a request from a conference participant to assume control of 

the application program; and 

denying control of the application program to the conference 

participant. 

35. The method of claim 33, further comprising the steps of: 

receiving a request from a conference participant to assume control of 

the application program; and 

allowing control of the application program to the conference 

participant. 

36. The method of claim 35, further comprising the steps of: 

receiving application program control inputs from the conference 

participant controlling the application program; and 

periodically broadcasting control input updates to the application 

program. 

37. The method of claim 36, wherein said step of receiving 

application program control inputs includes the step of communicating on a 

per-host basis with the conference participant controlling the application. 

38. The method of claim 35, further comprising the step of 

bouncing control of the application program from the conference participant. 

39. The method of claim 35, further comprising the step of pausing 

control of the application program by the conference participant. 
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40. The method of claim 35, further comprising the steps of: 

receiving a request from the conference participant controlling the 

application program to pass control to another conference participant; and 

denying the request to pass control. 

41. The method of claim 35, further comprising the steps of: 

receiving a request from the conference participant controlling the 

application program to pass control to another conference participant; and 

approving the request to pass control. 

42. The method of claim 33, further comprising the steps of: 

transmitting a request to a conference participant to assume control of 

the application program; and 

receiving a denial to assume control of the application program from 

the conference participant. 

43. The method of claim 33, further comprising the steps of: 

transmitting a request to the conference participant to assume control of 

the application program; 

receiving a acceptance to assume control of the application program 

from the conference participant; and 

allowing the conference participant to control the application program. 

44. The method of claim 43, further comprising the steps of: 

receiving application program control inputs from the conference 

participant controlling the application program; and 

periodically broadcasting control input updates to the application 

program. 
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45. The method of claim 44, wherein said step of receiving 

application program control inputs includes the step of communicating on a 

per-host basis with the conference participant controlling the application. 

46. The method of claim 33, further comprising the steps of: 

receiving a request to assume control of the application program; and 

automatically denying the request after a period of time. 

47. The method of claim 33, further comprising the steps of: 

receiving a request to assume control of the application program; and 

having the request canceled by the conference participant. 

48. The method of claim 33, further comprising the steps of: 

receiving a first request to assume control of the application program; 

receiving a second request to assume control of the application 

program; and 

automatically denying the second request. 
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setting; at least a second station (14) having a second 
sensory setting; the second station being remote from 
the first station; and an imaging system for capturing an 
image or sub-image at the first station, displaying at 
least a portion of said image or sub-image at the first 
station. The imaging system includes a differentiator for 
generating a differential signal (101) in response to a 
comparison of a differential referecnce signal to an input 
signal generally corresponding to the image captured at 
the first station. The imaging system also include a com-
positor for compositing the differential signal with one or 
more other image signals and/or a predetermined com-
posite signal to provide a composited video image (97) 
which appears visually contiguous and seamless. 
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[0001] The present invention is related to a video con-
ferencing system and method and, more particularly, to 
a teleconferencing system which is capable of produc-
ing a "video mirror" at a station such that any participants 
at one or more remote stations may be imaged and dis-
played in the video mirror at the station so that they ap-
pear to be present or face-to-face with any participants 
at the station. 
[0002] Visual telephone systems presently provide 
communication between at least two locations for allow-
ing a video conference among participants situated at 
each station. An objective in some video conferencing 
arrangements is to provide a plurality of television cam-
eras at one location. The outputs of those cameras are 
transmitted along with audio signals to a corresponding 
plurality of television monitors at a second location such 
that the participants at the first location are perceived to 
be present or face-to-face with participants at the sec-
ond location. In achieving good face-to-face presence, 
the number of conferees included in the video picture 
from each camera is normally limited to a few people, 
typically one to four. There are usually a like number of 
monitors at the receiving station, each strategically fo-
cused, aligned and positioned so that their displays ap-
pear contiguous, seamless and properly aligned. The 
apparatuses and methods employed heretofore to 
achieve proper positioning, focus and alignment have 
been complex and costly. 
[0003] Further, the images captured by the plurality of 
cameras must be arranged and displayed so that they 
generate a non-overlapping and/or contiguous field of 
view, for example, as described in U. S. Patent No. 
4,890,314 which issued to Judd et al. on December 26, 
1989 and which is hereby incorporated by reference and 
made a part hereof. 
[0004] The prior art systems have also been deficient 
because they have failed to provide means for generat-
ing an image, such as an image of a plurality of partici-
pants, at one station, differentiating the image to provide 
a differentiated image and subsequently compositing 
the differentiated image with a predetermined compos-
ite image to provide a composited image which comple-
ments or becomes visually complementary, contiguous 
or integrated with the remote station when the image is 
displayed at the remote station. 
[0005] Another problem with prior art video confer-
encing systems is eye contact among participants at the 
stations. Typically, a camera is placed somewhere 
above the display monitor at which a participant is ob-
serving a display of the participant from the remote sta-
tion. Consequently, the camera captures the participant 
at an angle above the participants viewing level or head. 
Thus, when an image of that participant is displayed at 
the remote station; it appears as if the participant is look-

ing down (e.g., towards the ground). Previous solutions 
to this problem have required complex optical systems 
and methods using, for example, a plurality of lenses 
and mirrors. The solutions have usually been designed 

5 for use when the camera is capturing an image of a sin-
gle participant, and they fall short when simultaneously 
capturing images of multiple participants. 
[0006] The prior art stations themselves were not ar-
chitecturally designed in a modular form so that they 

10 could be easily assembled, decorated and combined 
with a video image orsub-image from the remote station 
in a manner which would enhance the virtual presence 
environment. 

15 Summary of the Invention 

[0007] It is, therefore, a primary object of the present 
invention to provide aface-to-face teleconferencing sys-
tem which enables a plurality of participants at a plurality 

20 of stations to teleconference such that the participants 
generally appear face-to-face with one or more partici-
pants at remote stations in the teleconferencing system. 
[0008] Another object of this invention is to provide a 
differentiator or differentiating means which facilitates 

25 differentiating at least one image captured at a station 
into a differentiated image which will ultimately be trans-
mitted to at least one remote station. 
[0009] Another object of this invention is to provide a 
method and system for compositing an image or sub-

30 image received from a remote station with a predeter-
mined composite image to provide a composited image, 
at least a portion of which is displayed at the station. 
[0010] Still another object of the invention is to provide 
a system or method which provides a display having 

35 wide aspect ratio while utilizing cameras which generate 
images having smaller aspect ratios. 
[0011] Still another object of the invention is to provide 
a method and system for defining a predetermined sen-
sory setting at one or more stations in order to enhance 

40 the virtual presence environment at that station. 
[0012] Still another object of the present invention is 
to provide a method and apparatus for imaging subjects 
at one station, processing such images: and displaying 
such images at a remote station such that such images 

45 complement and become and/or become visually inte-
grated with the remote station. 
[0013] Another object of this invention is to provide a 
method and apparatus which is capable of generating 
a composite image having a plurality of different resolu-

50 tions. 
[0014] Still another object of the present invention is 
to provide a "video mirror" at a station. 
[0015] Yet another object of the invention is to provide 
an imaging system which provides a simplified means 

55 capturing substantially eye level images of participants 
at stations while also providing means for simultaneous-
ly displaying images at such stations. 
[0016] Still another object of this invention is to pro-

3 

Page 2800 of 3224



3 EP 1 187 480 Al 4 

vide a system and method for compositing a plurality of 
signals corresponding to a plurality of images from at 
least one station to provide a contiguous or seamless 
composite image. 
[0017] Still another object is to provide a method and 
system for providing a plurality of teleconferencing sta-
tions that have complementary predetermined sensory 
settings which facilitate creating a face-to-face environ-
ment when images of such settings and participants are 
displayed at remote stations. 
[0018] Another object of the invention is to provide a 
method and apparatus for generating a video mirror 
such that an image having a predetermined sensory set-
ting of participants or subjects captured at one station 
may be displayed at a remote station having a different 
predetermined sensory setting, yet the remote partici-
pants will appear face-to-face in the same predeter-
mined setting as the participants or subjects at the one 
station. 
[0019] In one aspect, this invention comprises an im-
age generatorfor use in a teleconferencing system com-
prising a differentiator for comparing a differential refer-
ence image to an input video image from a station and 
for generating a differential image in response thereto, 
and a compositor associated with a remote station for 
receiving the differential image and for combining that 
differential image with a predetermined composite im-
age to provide a composite image. 
[0020] In another aspect, this invention comprises a 
conferencing system comprising a first station compris-
ing a first sensory area defining a first aura, a second 
station comprising a second sensory area defining a 
second aura, and an image system for generating a first 
station image of at least a portion of the first sensory 
area and also for displaying a composite image corre-
sponding to the first station image at the second station 
such that the first and second auras become visually 
combined to provide an integrated face-to-face environ-
ment at the second station. 
[0021] In another aspect, this invention comprises an 
image system for use in a conference environment com-
prising a station having a first conference area and a 
remote station having a remote video area, the image 
system comprising a compositor for compositing a first 
signal which generally corresponds to a video image of 
a portion of the first conference area with a composite 
reference signal to provide a composite image signal; 
and a display for displaying the composited image signal 
at the remote video area such that the first and second 
stations appear complementarily integrated. 
[0022] In still another aspect of the invention, this in-
vention comprises a teleconferencing system compris-
ing a sensory setting, a second station having a second 
predetermined sensory setting; and an imaging system 
for capturing an image at the first station and displaying 
at least a portion of the image at the second station such 
that it becomes generally visually integrated with the 
second predetermined sensory setting. 

[0023] In another aspect of this invention, this inven-
tion comprises a station for use in a teleconferencing 
environment comprising a first station predetermined 
setting, first image sensing means associated with the 

5 first station predetermined setting for capturing images 
at the station for transmission to a remote station, audio 
means for transmitting and/or receiving audio signals 
from at least one remote station, and display means for 
displaying an image including at least one sub-image 

10 transmitted to the station from the remote station so that 
the image becomes integrated with the first station pre-
determined setting to facilitate providing a face-to-face 
presence teleconference. 
[0024] In still another aspect of the invention, this in-

15  comprises a method for providing a virtual pres-
ence conference in a teleconferencing system having a 
first station and a second station comprising the step of 
displaying an image formed from at least one sub-image 
from the first station at a predetermined location in the 

20 second station such that the image becomes visually in-
tegrated with the second station to define a single pre-
determined aura at the second station. 
[0025] In yet another aspect of the invention, this in-
vention comprises a method for teleconferencing com-

25 prising the steps of teleconnecting a first station having 
a first setting to a second station having a second set-
ting; and displaying a composite image including an im-
age of at least a portion of the first station at the second 
station such thatwhen the composite image is displayed 

30 at the second station it cooperates with the second set-
ting to facilitate providing a face-to-face environment at 
the second station. 
[0026] In still another aspect, this invention comprises 
a method for teleconferencing comprising generating at 

35 least one first station signal generally corresponding to 
a first station image of the first station, comparing the at 
least one first station signal to a differential reference 
signal corresponding to a first reference image and gen-
erating at least one differential signal comprising a por-

40 tion of the first station image in response thereto, com-
positing the at least one differential signal with a prede-
termined composite signal corresponding to a predeter-
mined image to provide at least one composite image, 
and displaying the at least one composite image corre-

45 sponding to the composite signal at a second station. 
[0027] In yet another aspect, this invention comprises 
a method for generating a seamless image at a station 
from a plurality of sub-images at least one of which is 
received from a remote station comprising the steps of 

50 generating the plurality of sub-images, and combining 
the plurality of sub-images with a predetermined com-
posite image to provide the seamless image. 
[0028] These advantages and objects, and others, 
may be more readily understood in connection with the 

55 following specification, claims and drawings. 
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[0029] Figs. 1 A and 1 B, taken together, show a tel-
econferencing system according to one embodiment of 
this invention; 
[0030] Fig. 2 is a partly broken away top view of a first 
station of the teleconferencing system shown in Fig. 1A; 
[0031] Figs. 3A and 3B, taken together, show another 
embodiment of the present invention wherein the sta-
tions have different predetermined sensory settings; 
[0032] Figs. 4A and 4B, taken together, show still an-
other embodiment of the invention having stations which 
have predetermined sensory settings which are de-
signed, decorated and defined to be complementary 
and/or substantially identical; 
[0033] Figs. 5A and 5B, taken together, provide a vis-
ual illustration of the images corresponding to some of 
the signals generated by the teleconferencing system; 
and 
[0034] Figs. 6A-6D, taken together, show a schematic 
diagram of a method according to an embodiment of this 
invention. 

Detailed Description of Preferred Embodiment 

[0035] Referring now to Figs. 1A and 1 B, a telecon-
ferencing system 10 is shown having a first station or 
suite 12 and a second station or suite 14. Thefirst station 
12 comprises a first conference or sensory area 16, and 
the second station 14 comprises a second conference 
or sensory area 18-1, respectively. The first and second 
stations 12 and 14 also comprise a first video area 20 
and a second video area 22-1, respectively, associated 
with the first and second conference areas 16 and 18-1. 
The first video area 20 is generally integral with a wall 
32h in the first station 12. Likewise, the second video 
area 22-1 is generally integral with a wall 32h-1 in the 
second station 14. In the embodiment being described, 
the first and second stations are geographically remote 
from each other, but they could be situated on the same 
premises if desired. 
[0036] For ease of illustration, the construction and 
modular assembly of the stations in teleconferencing 
system 10 will be described in relation to the first station 
12. As shown in the sectional top view of Fig. 2, the first 
station 12 is shown assembled or constructed into a 
generally elongated octagonal shape. The first station 
12 comprises a plurality of modular members 32a-32h 
which include walls 32a, 32c-e, 32g-h, doors in wall 
members 32b and 32f and entry facade 32f-1. The first 
station 12 also comprises a ceiling 34 (Fig. 1A) which is 
mounted on the members 32a-32h with suitable fasten-
ers, such as nuts, bolts, adhesives, brackets, or any oth-
er suitable fastening means. Notice that the ceiling 34 
has a dropped or sunken portion 34a which supports 
appropriate lighting fixtures 56. 
[0037] In the embodiment being described, each of 
the members 32a-32h and the ceiling 34 is molded or 

formed to provide or define an environment having a 
unique architectural setting and/or sensory setting. For 
example, as illustrated in Fig. 1A, the wall member 32a 
may be formed to provide a plurality of stones 36, a plu-

5 rality of columns 38, and an arch 40 to facilitate defining 
a first predetermined setting 12a having a Roman/Italian 
motif, theme or aura. One or more of the members 32a-
32h may be provided with inlays, wall decorations (like 
picture 58 in Figs. 1A and 2), or even a permanent frost-

10  glass window and frame arrangement 42 mounted 
therein. Furthermore, members 32b and 32f (Fig. 2) may 
be provided with sliding doors 44 which facilitate enter-
ing and exiting the first station 12 and which are de-
signed to complement or further enhance the Roman/ 

15 Italian motif. 
[0038] In the embodiment being described, notice that 
member 32h (Figs. 1A and 2) is formed to provide a 
stone and pillar appearance and texture complementary 
to the stone and pillar appearance and texture of the 

20 wall members, such as member 32a. Also, the member 
32a may be shaped to frame or mask a rear projection 
screen 46: as shown. The function and operation of the 
rear projection screen 46 will be described later herein. 
In the embodiment being described, the rear projection 

25 screen 46 comprises a high resolution lenticular rear 
projection screen which is either integral with or mount-
ed directly to member 32h to provide a first video area 
20 having a usable projection area of about 52 inches 
by 92 inches (1,32m x 2,34m) with an associated aspect 

30 ratio of 16:9. 
[0039] Each of the members 32a-32h and ceiling 34 
are created in separate modular units using a plurality 
of molds (not shown). In the embodiment being de-
scribed, a suitable material for molding the members 

35 32a-32h and ceiling 34 to provide a granite-like appear-
ance may be Gypsum, but they could be formed from 
other suitable material such as stone or clay-based ma-
terials, ceramic, paper, cardboard, foam, wood, Styro-
foam and the like. As illustrated in 1A and 2, the member 

40 32d may be provided with a shelf or mantle 33. The var-
ious members 32a-32h are assembled together as 
shown in Fig. 2 and secured together with suitable sup-
port braces 48 which may be secured to the walls 32a-
32h with any suitable fastener such as screws, bolts, an 

45 adhesive or the like. After the first station 12 is assem-
bled and the ceiling 34 is secured thereto, it has a length 
of about 14 feet, 6 inches (4,42m) (indicated by double 
arrow L in Fig. 2) and a width of about 12 feet, 0 inches 
(3,66m) (indicated by double arrow W in Fig. 2). The first 

50 station 12 has an approximate height from floor to ceiling 
34 of about 8 feet, 6 inches (2,59m). Further, the mem-
bers 32a, 32c, 32e and 32g have a width (indicated by 
double arrow Yin Fig. 2) of about 5 feet, 0 inch (1,52m). 
Finally, the back wall member 32d and front wall mem-

55 ber 32h comprises a width of about 7 feet, 8 inches 
(2,33m) (indicated by double arrow X in Fig. 2). 
[0040] After the members 32a-32h and ceiling 34 are 
assembled, the first station 12 may be further decorated, 

5 
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designed or ornamented with a plurality of subjects, dec-
orations or ornaments which facilitate providing the first 
predetermined sensory setting 12a which defines a first 
aura, motif or theme. Likewise, the second station 14 
maybe further provided or ornamented with a plurality 
of subjects, decorations or ornaments which facilitate 
providing a second predetermined sensory setting 14a 
which defines a second aura, motif or theme. For exam-
ple, as illustrated in Fig. 1A, the predetermined sensory 
setting 12a of the first station 12 may be further deco-
rated with a table 50, table decorations, pillar and wall 
decorations, carpet (not shown); plants 54 and other 
wall decorations (not shown) to further enhance the Ro-
man/Italian motif, theme or aura. The first and second 
predetermined sensory settings 12a and 14a may also 
comprise appropriate lighting fixtures 56 and appropri-
ate furnishings, such as chairs 60 and tables 61, which 
complement the predetermined setting to further facili-
tate defining the Roman/Italian theme or motif for the 
stations 12 and 14. 
[0041] It should be appreciated that once the first and 
second stations 12 and 14 are assembled and orna-
mented or decorated to provide their respective first and 
second predetermined sensory settings 12a and 14a, 
they define an aura, theme or motif which facilitates pro-
viding or creating a very sensual and impressionable en-
vironment. Providing such a station, such as station 12, 
with a strong sensory environment facilitates enhancing 
the virtual presence illusion created by teleconferencing 
system 10 of the present invention. 
[0042] It should also be appreciated, however, that al-
though the first station 12 and second station 14 are 
shown in the embodiment in Figs. 1A and 1B as having 
complementary or similar first and second predeter-
mined sensory settings 12a and 14a, they could be pro-
vided with first and second predetermined sensory set-
tings 12a and 14a having different themes, motifs or au-
ras. Thus, while the embodiment described in relation 
to Figs. 1A and 1B illustrate a first and second set of 
stations 12 and 14 having a Roman/Italian motif, anoth-
er set of stations, such as station 12' and station 14' in 
the embodiment illustrated in Figs. 3A and 3B, may have 
at least one station having a different predetermined set-
ting. For example, the second station 14' in Fig. 3B pro-
vides a setting 14a' which defines a Chinese aura, 
theme or motif. 
[0043] It should also be appreciated that the members 
32a-32h, ceiling 34 and associated predetermined sen-
sory setting are provided to be transportable and capa-
ble of being assembled at any suitable location, such as 
an existing rectangular room, suite or conference area 
having dimensions of at least 20 feet x 20 feet x 9 feet. 
(6,10m x6,10m x2,74m). While it may be desirable to 
provide the first and second stations 12 and 14 in the 
teleconferencing system 10 with substantially the same 
dimensions, it should be appreciated that they could be 
provided with differing dimensions, depending on, for 
example, the number of participants at each station. It 

should also be appreciated that the second station 14 
and other stations described herein would preferably be 
manufactured and assembled in the same or similar 
manner as the first station 12. Also, the stations in the 

5 teleconference system 10 may be decorated with wall , 
ceiling and floor coverings to provide, for example, the 
first predetermined sensory setting 12a without using 
the preformed or molded modular members 32a-32h 
described above, although the use of such members 

/o may be preferable in this embodiment. 
[0044] The teleconferencing system 10 also compris-
es conferencing means or a conferencing system 
means for teleconnecting the first and second stations 
12 and 14 together to facilitate capturing an image or 

15 images at one of said stations and displaying at least a 
portion of the image or a sub-image at another of the 
stations such that it becomes generally visually integrat-
ed with the predetermined sensory setting at that sta-
tion. thereby facilitating creating a "video mirror" and a 

20 "face-to-face" environment forthe participant situated at 
that station. As shown in Fig. 1a, the conferencing sys-
tem associated with the first station 12 comprises image 
sensor means, imager or image sensors for sensing im-
ages at the first station 12. For the embodiment shown 

25 in Figs. 1A and 2, the image sensor means comprises 
a plurality of cameras which are operably associated 
with the rear projection screen 46 of first station 12. In 
this regard, the plurality of cameras comprise a first 
camera head 62 and second camera head 64 which are 

30 operatively coupled to a first camera control unit 66 and 
second camera control unit 68, respectively. Notice that 
the first and second camera control units 66 and 68 are 
remotely situated from the first and second camera 
heads 62 and 64. This facilitates permitting the first and 

35 second cameras 62 and 64 to be placed directly in the 
projection path of the rear projection screen 46, without 
substantially interfering with the video image being pro-
jected. 
[0045] In the embodiment being described, the first 

40 camera head 62 and second camera head 64 are situ-
ated approximately 16 inches (40,6cm) above he sur-
face of table 50 which generally corresponds to the eye 
level of the seated participants situated at table 50. As 
illustrated in Fig. 2, the first and second cameras 62 and 

45 64 are situated behind the rear projection screen 46 in 
operative relationship with a pair of 1-1/4 inch (31,8mm) 
diameter openings 66 and 68, respectively. The first and 
second cameras 62 and 64 are mounted on a suitable 
narrow or non-interfering bracket (not shown) such that 

50 they can be positioned behind the rear projection screen 
46 in operative relationship with openings 66 and 68, 
respectively. In the embodiment being described, the 
first and second cameras 62 and 64 are 1-1/4 inch by 
1-1/4 inch (31 ,8x31 ,8mm) 3-CCD camera heads which 

55 generate images having an aspect ratio of about 3:4 and 
a picture resolution of about 494 x 700 pixels. One suit-
able 3-CCD camera heads 62 and 64 and associated 
camera control units 66 and 68 may be Model No. 

6 

Page 2803 of 3224



9 EP 1 187 480 Al 10 

GP-US502 manufactured by Panasonic Broadcast and 
Television Systems Company of Japan. It should be ap-
preciated that while the teleconferencing system 10 
shown and described in relation to Figs. 1 A and 1B show 
image sensor means comprising a plurality of camera 
heads 62 and 64 and camera control units 66 and 68 
situated at a station, a single camera may be used (as 
shown and described relative to the embodiment shown 
in Figs, 4A and 4B) or even multiple cameras could be 
used depending on such things as the size of the station, 
the number of participants situated at the station, and/ 
or the aspect ratio of each camera head selected. It 
should also be appreciated that the camera heads 62 
and 64 and associated camera control units 66 and 68 
are configured and positioned at the first station 12 to 
facilitate providing maximum vertical eye contact among 
participates in the teleconference, while minimally inter-
rupting the substantially life-size video projection on the 
rear projection screen 46. 
[0046] The conferencing means also comprises a first 
differentiator or differential key generator 70 (Fig. 1A) 
and a second differentiator or differential key generator 
72, respectively. The camera control unit 66 generates 
an RGB analog signal 1-62 which is received by the first 
differentiator 70, and the camera control unit 68 gener-
ates an RGB signal 1-64 which is received by the second 
differentiator 72. The first and second differentiators 70 
and 72 provide means for processing the image signals 
generated by the camera control units 66 and 68 to re-
move or differentiate any undesired portion of the imag-
es corresponding to the signals 1-62 and 1-64. For ex-
ample, as described in detail later herein, it is desired in 
this embodiment to separate the image of the partici-
pants situated at the first station 12 from at least a por-
tion of the first predetermined sensory setting 12a, such 
as the background behind the participants, in order to 
provide a differential signal VS-1 that has that portion of 
the first predetermined sensory setting 12A removed. 
This, in turn, facilitates transmitting the video image of 
the participants at the first station 12 to the remote sec-
ond station 14 and also facilitates compositing the im-
age with other images, as described below. 
[0047] Suitable differentiators 70 and 72 may com-
prise the differential key generator shown and described 
in U.S. Patent No. 4,800,432, issued on January 24, 
1989 to Barnett et al. and assigned to The Grass Valley 
Group, Inc., which is incorporated herein by reference 
and made a part hereof. 
[0048] The differential key generators 70 and 72 con-
vert the 1-62 and 1-64 signals from RGB analog signals 
to digital image signals having corresponding images 
104 and 106 (Fig. 5A), respectively. The differential key 
generators 70 and 72 compare the digital image signals 
to an associated differential reference signals DRS-62 
and DRS-64, respectively, which generally corresponds 
to images 108 and 110 in Fig. 5A. As described in detail 
later herein, these images 108 and 110 comprise at least 
a portion of the first predetermined sensory setting 12a 

such as the background. The differential reference sig-
nals DRS-62 and DRS-64 are stored in appropriate stor-
age 74 and 76 (Fig. 1 A) associated with the differential 
key generators 70, 72, respectively. In the embodiment 

5 being described, the differential reference signals DRS-
62 and DRS-64 comprise a reference frame of a video 
image grabbed by one or both cameras 62 or 64 situated 
at the first station 12 from a video sequence of the first 
predetermined sensory setting 12a of the first station 12 

/o background where no participants, chairs, or other fore-
ground elements are in place. 
[0049] In response to the comparison, the first and 
second differentiators 70 and 72 generate differentiated 
video signals VS-1 and VS-2 (Fig. 1A), respectively. As 

15 illustrated in Fig. 5, the VS-1 and VS-2 signals generally 
correspond to the individuals situated at the first station 
12 when viewed in the direction of arrow A in Fig. 2. As 
illustrated in the images 112 and 114 (Fig. 5) associated 
with the VS-1 and VS-2 signals, respectively, notice that 

20 the background area shown in images 104 and 106 has 
been removed and is tagged as a "zero" image area. 
[0050] Advantageously, tagging at least a portion of 
the image represented by the VS-1 signal as "zero" 
background facilitates compressing the VS-1 and VS-2 

25 signals and providing corresponding compressed CDS-
1 and CDS-2 signals, thereby reducing the amount of 
transmission band width needed. This tagging also fa-
cilitates compositing or overlaying another predeter-
mined image to provide a seamless composited image 

30 as described in detail below. 
[0051] The video signals VS-1 and VS-2 are received 
by a first compression/decompression means or CO-
DEC 78 and a second compression/decompression 
means or CODEC 80, respectively. The CODECs 78 

35 and 80 also receive an audio signal AS-Al and AS-A2 
from suitable microphones 82 and 83, respectively, 
which may be positioned or concealed at an appropriate 
location in the first station 12, such as underneath or on 
top of table 50, as illustrated in Fig. 1A. The function of 

40 the first and second COD EC 78 and 80 is to compress 
video and audio signals for transmitting to remote sta-
tions, such as the second station 14, and also to decom-
press compressed video and audio signals received 
from remote stations. Consequently, the CODECs 78 

45 and 80 are configured with suitable compression and 
decompression algorithms which are known to those of 
ordinary skill in the art. The CODEC Model No. Rem-
brandt II VP available from Compression Labs, Inc. of 
San Jose, California is suitable for use in the embodi-

50 ment described herein, but it should be noted that other 
suitable compression/decompression means may be 
employed. 
[0052] The CODEC 78 receives the video signal VS-
1 and audio signal AS-Al , and CODEC 80 receives the 

55 video signal VS-2 and audio signal AS-A2. The CO-
DECs 78 and 80, generate digital signals CDS-1 and 
CDS-2, respectively, in response thereto which are in 
turn transmitted to remote station 14 via a transmission 
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network 84. 
[0053] The transmission network 84 may be config-
ured as a private network, public circuit switch service, 
and it may utilize telecommunication and/or satellite 
technology. In the embodiment being described, the 
transmission network 84 preferably includes a plurality 
of T-1 lines (not shown) which are capable of accommo-
dating bit streams having a suitable band width, such as 
1.544 megabytes per second 
[0054] The teleconferencing system 10 and confer-
ence means associated with the first station 12 also 
comprises enhancing means for enhancing the resolu-
tion of an image or sub-image received from a remote 
station, such as the second station 14. In the embodi-
ment being described, enhancing means comprises a 
first line doubler 86 and a second line doubler 88 which 
are operatively coupled to the first CODEC 78 and sec-
ond CODEC 80. respectively. In this embodiment, the 
first and second line doublers 86 and 88 enhance the 
resolution and picture quality of at least a portion of the 
image corresponding to video signals VS-3 and VS-4 
received from the CODECs 78 and 80, respectively, by 
about 50-150%. The VS-3 and VS-4 signals correspond 
to images or sub-images received from remote station 
(s), such as station 14, as described in detail below. One 
suitable line doubler is the Model No. LD 100 available 
from Faroudja Laboratories, Inc. of Sunnyvale, Califor-
nia, but other suitable enhancing means may be provid-
ed to provide greater or less enhancement of the images 
to be displayed. For example, lenses, mirrors, optical 
pixel interpolation or other electrical means may be em-
ployed as desired. It should also be noted that the 
present invention may be performed without the use of 
any enhancing means without departing from the scope 
of the invention. 
[0055] The first and second line doublers 86 and 88 
generate enhanced video signals which are input into 
compositing means, compositor or video compositing 
multiplexer 92 for compositing the enhanced video sig-
nals associated with the images orsub-images received 
from the remote station(s) with one or more predeter-
mined composite signals, such as predetermined com-
posite signal A, corresponding to a predetermined com-
posite image or sub-image which are stored in a suitable 
storage device 94 associated with the compositor 92. In 
the embodiment being described, the predetermined 
composite signal A corresponds to an image of at least 
a portion of first predetermined sensory setting 12a, 
such as the background of the first station 12. The video 
compositing multiplexer 92 composites the signals re-
ceived from the first and second line doublers 86 and 
88 with the predetermined composite signal A and gen-
erates a RGB analog composite signal in response 
thereto. It has been found that Model No. E-Space-1 
available from Miranda Technologies, Inc. of Montreal 
and Quebec, Canada, is one suitable video compositing 
multiplexer 92. 
[0056] The teleconferencing system 10 comprises a 

projector 96 coupled to the video compositing multiplex-
er 92 which receives the RGB composite signal and 
projects a corresponding image 90 (Fig. 1A) corre-
sponding to the composite signal on the rear projection 

5 screen 46. The Model No. 3300 available from AMP RO 
Corporation of Titusville, Florida has been found to be 
a suitable projector 96. Although the embodiment has 
been described using projector 96 and rear projection 
screen 46, other suitable means may be employed for 

/o projecting or displaying the composited image. For ex-
ample, a liquid crystal display (LCD) or other electronic 
screen may be suitable to display images at a station. 
This may eliminate the need for the projector 96. 
[0057] The projector 96 could be used with an optical 

15 system or a plurality of mirrors (not shown), or prisms 
(not shown) such that the projector can be positioned, 
for example, to the side or below the rear projection 
screen 46 or in a manner that permits the projector 96 
to project the image towards a mirror (not shown), which 

20 causes the image to be projected on the rear projection 
screen 46. 
[0058] As described in detail below, the composite 
signal and its corresponding image 90 generally com-
prise a video image of at least a portion of the first pre-

25 determined sensory setting 12a combined or composit-
ed with a differentiated image, such as an image of the 
participants from the second station 14 which corre-
spond to the VS-3 and VS-4 (Fig. 1 B) signals. Conse-
quently, the resultant image 90 projected on screen 46 

30 at the first station 12 complements or blends with the 
architectural motif, aura, theme or design defined by the 
first predetermined sensory setting 12a at the first sta-
tion 12, such that the projected image 90 appears visu-
ally integrated with the first predetermined sensory set-

35 ting 12a of the first station 12. This, in turn, causes any 
image of the participants situated at the second station 
14 and included in the image 90 to appear to be face-
to-face with participants at the first station 12 during the 
teleconference. The operation of the compositor 92 is 

40 described in more detail later herein. 
[0059] It should be appreciated that the sub-images 
or images received from the remote station(s) typically 
have a resolution on the order of about 352 x 288 pixels 
and the predetermined composite signal A comprises a 

45 resolution on the order of about 1280 x 1024 pixels. 
Thus, the resultant composite image 90 may comprise, 
for example, an image of the participants situated at the 
second station 14 having a first resolution and a back-
ground image of the first station 12 having a second res-

50 olution, which is higher than the first resolution. This en-
ables compositor 92 to provide a composite image 90 
which, when displayed on screen 46, gives the illusion 
or effect of a "video mirror" to the participants situated 
at the first station 12. 

55 [0060] The teleconferencing system 10 also includes 
audio means comprising a plurality of speakers 100 and 
102 (Figs. 1A and 2) which, in turn, receive audio signals 
AS-B1 and AS-B2 from CODECs 78 and 80, respective-
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ly. It should be appreciated that the audio signal AS-B1 
and AS-B2 generally correspond to the audio associat-
ed with the sound (e.g., voices, music and the like) as-
sociated with the remote station(s), such as second sta-
tion 14. 
[0061] It should also be appreciated that the rear pro-
jection screen 46 and projector 96 are configured and 
selected to enable the teleconferencing system 10 to 
project the composited image 90 (Fig.1A) at a predeter-
mined scale, such as substantially full scale. In this re-
gard, the compositor 92 comprises a scaler 95 which is 
integral therewith for scaling the composited signal as-
sociated with the composited image 90 to a desired or 
predetermined scale, such as substantially full scale. 
[0062] Referring now to Fig. 1 B, the second station 
14 comprises similar components as the first station and 
such like components are labelled with the same refer-
ence numeral as their corresponding component in the 
first station 12, except that the components associated 
with the second station 14 have a "-1" designator added 
thereto. Such components operate and function in sub-
stantially the same manner as described above with re-
gard to the first station 12 with the following being some 
differences. The differential reference signals DRS-3 
and DRS-4 (Fig. 5) associated with the second station 
14 generally correspond to an image or sub-image of at 
least a portion of the second predetermined sensory set-
ting 14a, such as the background 98-1, of the second 
station 14. Such sub-image or image may include at 
least a portion of the background 98-1 without any par-
ticipants, chairs or other foreground subjects situated in 
the second station 14. Also, like the predetermined com-
posite signal A stored in the storage 94 associated with 
the first station 10, a predetermined composite signal B 
may be stored in the storage 94-1 associated with the 
compositor 92-1 second station 14. The predetermined 
composite signal B may correspond to an image or sub-
image of at least a portion of the second predetermined 
sensory setting 14a of the second station 14. Such sub-
image or image may include, for example, an image of 
the walls 32a-1 to 32h-1 and conference area 18 or 
background of the second station 14. Notice that in the 
embodiment shown in Figs. 1A and 1B, the second sta-
tion 14 has a second predetermined sensory setting 14a 
which mirrors or is complementary to the first predeter-
mined sensory setting 12a. As described above, how-
ever, the first and second predetermined sensory set-
tings 12a and 14a may be different. 
[0063] A method of operating the teleconferencing 
system 10 will now be described in relation to Figs. 6A-
6D. The modular components, such as members 32a to 
32h and ceiling 34 for first station 10, decorations and 
the like, are configured, assembled and decorated 
(block 99 in Fig. 6A) at a desired location to provide a 
conference station comprising a predetermined sensory 
setting defining a predetermined theme, motif or aura. 
As mentioned earlier herein, the theme, motif or aura 
may be complementary (as shown in Figs. 1 A and 1 B) 

or they can be completely different, as shown in Figs. 
3A and 3B (described below). For ease of illustration, it 
will be assumed that the stations are assembled and 
decorated as shown and described relative to the em-

s bodiment in Figs. 1A and 1B. 
[0064] Once the modular stations 12 and 14 are as-
sembled and decorated, it may be desired (decision 
point 101 in Fig. 6A) to use differentiator (e.g. , differen-
tiator 72 in Fig. 1A). As discussed herein relative to the 

10 embodiments shown in Figs. 4A and 4B, it may not al-
ways be desired to generate a differential reference im-
age, thereby making it unnecessary to generate the dif-
ferential reference signal. If differentiation is desired, 
then the camera heads 62 or 64 generate at least one 

15 video image (block 103) of at least a portion of the first 
predetermined sensory setting 12A at the first station 
12. The differentiators 72 and 74 grab or capture at least 
one differential reference image or sub-image from 
those images and generate (block 107) the differential 

20 reference signals DRS-62 and DRS-64, respectively. 
These signals are stored in suitable storage 74 and 76 
for use by the differentiators 70 and 72, respectively. 
Likewise, cameras 62-1 and 64-1 at the second station 
14 generate video images of at least a portion of the 

25 second predetermined setting 14a at the second station 
14. The differentiators 70-1 and 72-1 grab or capture at 
least one differential reference image or sub-image from 
those images and generate differential reference sig-
nals (not shown) corresponding thereto. These signals 

30 are then stored (block 109) in suitable storage 74-1 and 
76-1 for use by differential key generators 70-1 and 
72-1, respectively. 
[0065] As mentioned above, it is preferred that the dif-
ferential reference signals DRS-62 and DRS-64 com-

35 prise an image of at least a portion of the first predeter-
mined sensory setting 12a, such as an image of the first 
station 12 without any participants, chairs or other sub-
jects which are not stationary during the teleconference. 
Likewise, it is preferred that the differential reference 

40 signals associated with the differentiators 70-1 and 72-1 
comprise at least a portion of the second predetermined 
sensory setting 14a at the second station 14, such as 
an image of the background 98-1 without the partici-
pants, chairs and other subjects which are not stationary 

45 during the teleconference. 
[0066] If differentiation of signals is not selected or at 
the end of the differentiation process, it may be desired 
to generate a composite image (decision point 97) for 
one or more of the stations. As discussed below, how-

50 ever, this may not always be required to achieve certain 
advantages of the invention. Such predetermined com-
posite image would preferably include a substantial por-
tion of the first predetermined sensory setting 12a, in-
cluding the background and/or conference area 16 of 

55 the first station 12. If compositing is desired, then the 
predetermined composite signal A is generated (block 
111 in Fig. 6B). The corresponding predetermined com-
posite signal A may then be stored in suitable storage 
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94. In the same manner, the predetermined composite 
image at the second station 14 and corresponding pre-
determined composite signal B may be generated and 
stored as predetermined composite signal B in suitable 
storage 94-1. In the embodiment being described, the 
predetermined composite image associated with the 
second station 14 includes an image of at least a portion 
of the second predetermined sensory setting 14a, in-
cluding the background 98-1. 
[0067] In the embodiment being described, the pre-
determined composite signals A and B are generated 
by a suitable still camera (not shown) to provide a still 
image (not shown) of the station 12 or 14 being photo-
graphed. The still image would subsequently be 
scanned and digitized for storage by a suitable scanner 
(not shown). The still camera and scanner would pref-
erably be capable of generating images having a reso-
lution on the order of about 1280 x 1024 pixels. Thus, if 
compositing is performed, the resultant composite im-
age (such as image 90 in Fig. 1 A) may comprise an im-
age having a high resolution background, for example, 
combined with a comparatively lower resolution image 
of the remote station participants. This, in turn, facili-
tates enhancing the "video mirror" effect wherein a mim-
ic or replication of a common architectural technique of 
mirroring a wall of a given room which makes the overall 
room appear to be extended beyond its actual wall line. 
[0068] Once the stations 12 and 14 are configured 
and the differential reference signals and predetermined 
composite signals A and B are generated and stored, 
the first and second suites 12 and 14 may then be tele-
connected (block 113) or connected by satellite or other 
suitable means via the transmission network 84. 
[0069] Next, one or more participants may be situated 
at the first and second stations 12 and 14. As illustrated 
in Fig. 2, notice that the participants seated at the first 
station 12 are situated a predetermined distance B from 
a participant's side 46a of the rear projection screen 46. 
The predetermined distance B generally corresponds to 
a preferred or optimum focal distance at which optimum 
imaging by cameras 62 and 64 may be performed. In 
the embodiment being described, it has been found that 
the predetermined distance should be about 5 feet, 6 
inches (1 ,67m). The participants are situated at the sec-
ond station 14 in a similar manner and the face-to-face 
teleconference may then begin. 
[0070] For ease of illustration, the imaging and display 
of first station 12 participants at the second station 14 
will be described. The first and second cameras 62 and 
64 capture (block 117 in Fig. 6B) live images of the par-
ticipants situated at the first station 12 and generate cor-
responding RGB analog signals 1-62 and 1-64 which are 
received by the differential key generators 70 and 72, 
respectively. If differentiation was selected (decision 
point 147 in Fig. 6C), processing continues at block 119 
otherwise it proceeds at block 123. The differential key 
generators 70 and 72 generate (block 121 in Fig. 6C) 
the digital differential signal VS-1 and VS-2, respective-

ly, after comparing (block 119 in Fig. 6C) the 1-62 and I-
64 signals received from cameras 62 and 64 to their re-
spective differential reference signals DRS 62 and DRS-
64 which are received from storages 74 and 76. 

5 [0071] The differential signals VS-1 and VS-2 arethen 
received by CODECs 78 and 80 which also receive the 
audio signals AS-Al and AS-A2 which correspond to the 
audio, including sounds, music and voices, associated 
with the first station 12. The CODECs 78 and 80 digitize 

10 the audio signals AS-Al and AS-A2, combine the audio 
signals with their respective video signal VS-1 or VS-2. 
and generate (block 123) the compressed CDS-1 and 
CDS-2 signals in response thereto. The CDS-1 and 
CDS-2 signals are then transmitted (block 125) to the 

15 second station 14 via the transmission network 84 (Fig. 
1 B). 
[0072] The CDS-1 and CDS-2 signals are received 
and decompressed (block 127 in Fig. 6C) by COD ECs 
78-1 and 80-1, respectively, associated with the second 

20 station 14 to provide decompressed VS-1 and VS-2 sig-
nals. The CODECs 78-1 and 80-1 also decompress the 
audio signals AS-Al and AS-A2 received from the first 
station 10 which are transmitted to speakers 100-1 and 
102-1, respectively, at the second station 14. 

25 [0073] Substantially simultaneously with the broad-
casting of the audio signals at the second station 14, 
CODECs 78-1 and 80-1 decompress the CDS-1 and 
CDS-2 signals to provide VS-1 and VS-2 signals. The 
decompressed video signals VS-1 and VS-2 are then 

30 received by line doublers 86-1 and 88-1. If it is desired 
to enhance the signals (decision point 129), then the line 
doublers 86-1 and 88-1 process or manipulate the sig-
nals (block 131) in order to enhance the resolution of 
the image corresponding to those signals. After the sig-

35 nals VS-1 and VS-2 are processed, it may be desired to 
composite (decision point 133 in Fig. 6D) those signals 
with one or more other signals. In this illustration, for 
example, the video compositor 92-1 composites images 
(block 135) corresponding to those signals with at least 

40 one predetermined composite image, such as image 
122 (Fig. 5B) corresponding to the predetermined com-
posite signal B provided from storage 94-1 (Fig. 1 B) to 
provide a composite signal. As mentioned above, the 
composite signal generally corresponds to the compos-

45 ited image 91-1 to be displayed on the rear projection 
screen 46-1 at the second station 14. 
[0074] The compositor 92-1 may (decision point 137, 
block 139 in Fig. 6D) scale the composited image to a 
desired scale, such as full scale, using scaler 95-1 . 

50 Thereafter, the compositor 95-1 transmits a correspond-
ing RGB analog signal to projector 96-1 which displays 
(block 141) the scaled, composited image on the rear 
projection screen 46-1 (Fig. 1 B). 
[0075] The teleconference may then be continued or 

55 terminated as desired (decision point 143, block 145). 
[0076] Because the composited image is substantial-
ly ful l scale when projected and includes a high resolu-
tion image of at least a portion of the second predeter-
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mined sensory setting 14a, the image appears to blend 
or become visually integrated with the second predeter-
mined sensory setting 14a. This, in turn, gives the par-
ticipants situated atthe second station 14 the perception 
that the first station participants are present or face-to-
face with them in the second station 14. 
[0077] In the same or similar manner, images and sig-
nals relative to the second station 14 images are cap-
tured, processed and displayed at the first station 12. 
So that images of the participants at the second station 
14 are displayed at the first station 12 such that they 
appear to have a face-to-face presence at the first sta-
tion 12. Thus: images of the second station 14 partici-
pants may be differentiated and composited such that, 
when they are displayed at the first station 12, the image 
completes or provides "the other half" of the first station 
12 and becomes generally visually integrated therewith. 
Although not required, it may be desirable to enhance 
the face-to-face presence by providing, for example, 
first and second predetermined sensory settings 12a 
and 14a which define a dining environmentwherein food 
or meals may be served. For example, the face-to-face 
presence may be further enhanced if the participants at 
both stations 12 and 14 order food and drinks from iden-
tical menus. Also, trained maitre-de and/or waiters may 
be used to actively promote the perception of a face-to-
face dinner using a scripted dialog and interaction with 
remote participants, maitre-de and/or waiters. 
[0078] Once the teleconferencing is terminated, the 
stations 12 and 14 may be used by the same or different 
participants without the need to reconstruct or reassem-
ble the stations. 
[0079] Figs. 5A and 5B provide a visual illustration of 
the images corresponding to some of the signals de-
scribed above utilizing the method and embodiment de-
scribed above. In this regard, images 104 and 106 gen-
erally correspond to the actual images captured by the 
first and second cameras 62 and 64, respectively. As 
described above, associated image signals 1-62 and I-
64 are transmitted to the differential key generators 70 
and 72, respectively. The differential key generators 70 
and 72 compare the images 104 and 106 to the images 
108 and 110 associated with the differential reference 
signals DRS-62 and DRS-64 which are received from 
storages 74 and 76, respectively, and which were pre-
viously generated by cameras 62 and 64 from an iden-
tical fixed camera position. 
[0080] As illustrated in Fig. 5A, the differential key 
generators 70 and 72 generate differential signals VS-
1 and VS-2 which have corresponding images 112 and 
114. Notice that these images 112 and 114 comprise an 
image of the participants which are situated at the first 
station 12 with the background area having been re-
moved or tagged as a "zero" area. As described herein, 
this "zero" area becomes "filled-in" with the desired or 
predetermined composite image which may include, for 
example, an image of at least a portion of the predeter-
mined setting or background of the second station 14. 

It has been found that removing a portion of the image, 
such as the background, by tagging it as zero, in the 
manner described herein, facilitates compressing the 
signals VS-1 and VS-2 and reducing the amount of 

5 bandwidth needed to transmit the images over transmis-
sion network 84 and between the first and second sta-
tions 12 and 14. 
[0081] As mentioned above, the video signals VS-1 
and VS-2 are fed into COD ECs 78 and 80 which corn-

10 presses the signals along with audio signal AS-Al and 
AS-A2 and generates signals CDS-1 and CDS-2. The 
CDS-1 and CDS-2 signals are then transmitted, via 
transmission network 84, to the second station 14 and 
received by the COD ECs 78-1 and 80-1 associated with 

15 the second station 14. As-illustrated in Fig. 5B, the CO-
DEC 78-1 and 80-1 decompresses the CDS-1 and CDS-
2 signals, respectively, from thefirst station 12 and feeds 
them into associated line doublers 86-1 and 88-1. As 
mentioned earlier herein, the line doublers 86-1 and 

20 88-1 facilitate enhancing the images associated with the 
video signals to provide enhanced video signals EVS-1 
and EVS-2 (Fig. 5B), respectively. 
[0082] As stated earlier, the enhanced video signals 
EVS-1 and EVS-2 are then received by the video corn-

25 positing multiplexer 92-1 associated with the second 
station 14 wherein the signals are combined to provide 
an intermediate composite signal ICS having an asso-
ciated intermediate composite signal image 120 having 
an aspect ratio of about 8:3. 

30 [0083] The video compositing multiplexer 92-1 also 
receives the predetermined composite signal B having 
a predetermined composite signal B image 122 from 
storage 94-1. The video compositing multiplexer 92-1 
composites or combines the images 120 and 122 to 

35 generate the composite signal having an associated or 
corresponding composite image 124 as shown in Fig. 
5B. As stated earlier, the predetermined composite sig-
nal B image 122 generally corresponds to at least a por-
tion of the predetermined setting or background of the 

40 second station 14 and has an aspect ratio of 16:9. 
[0084] Notice that when the predetermined composite 
signal B image 122 is combined with the intermediate 
composite signal image 120, the video compositing mul-
tiplexer 92-1 causes the "zero" area of the intermediate 

45 composite signal image 120 to be "filled in" with the pre-
determined composite signal B image. 
[0085] The composite image 124 may then be scaled 
to a predetermined size or scale, such as full scale, us-
ing scaler 94-1, so that the composite image 124 may 

50 be scaled to a substantially full scale or real-life size im-
age as desired. The composite image signal corre-
sponding to the composite image 124 is transmitted to 
the projector 96-1 and then displayed on the rear pro-
jection screen 46-1 at the second station 14. As illustrat-

55 ed in Figs. 1B and 5B, the composite image 124 may be 
appropriately framed or masked (such as with an arch-
way 125 in Figs. 1B and 5B) when it is projected at the 
second station 14 to enhance the face-to-face, real time 
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environment. 
[0086] The audio and video signals transmitted be-
tween the first and second stations 12 and 14 may be, 
in this illustration, transmitted over separate T-1 lines 
(not shown) in the transmission network 84 in order to 
effect a substantially simultaneous and/or "real time" 
video conference. Thus, in the illustration shown in Figs. 
1A and 1B, the participants may be geographically re-
motely located, yet the participants situated at the first 
station 12 will feel as if the second station 14 participants 
are located face-to-face or present with them at the first 
station 12; while the participants situated at the second 
station 14 will feel as if the first station participants are 
face-to-face or present with them at the second station. 
[0087] It should be appreciated that when the prede-
termined composite signal B and associated predeter-
mined composite signal image 122 is composited with 
the intermediate composite signal and associated inter-
mediate composite signal image 120, it overlays that 
signal to provide a seamless composite image 124, 
which facilitates reducing or eliminating the need to 
match up the borders or seams of the camera images 
with any high degree of accuracy. In this regard, it is pref-
erable that cameras 62 and 64 and 62-1 and 64-1 pref-
erably be situated such that they capture an entire par-
ticipant rather than, for example, half of a participant. 
Thus, it may be desired to position the participants in a 
location such that any particular participants will not be 
in the field of view of more than one camera. 
[0088] Advantageously, the invention provides an ap-
paratus and method for providing a video mirror at each 
station 12 and 14 which facilitates creating a face-to-
face and non-interrupted image of any participants in the 
video conference. Because the image of the participants 
is differentiated, less transmission bandwidth, computer 
memory and the like is required. Also, the differentiators 
and compositors of the present invention enable a user 
to create a composite image 124 (Fig. 5B) having at 
least a portion thereof imaged at a greater resolution 
than the portion which was transmitted over transmis-
sion network 84. This facilitates reducing the effect of 
limitations or transmission restrictions of the transmis-
sion network 84 which, in turn, facilitates increasing the 
quality of images displayed at a station. 
[0089] In addition, notice that the composite image 
124 (Fig. 5B) may have an aspect ratio which is different 
from the aspect ratio of the cameras 62 and 64. This 
enables the system and method of the present invention 
to utilize cameras which generate images having small-
er or even larger aspect ratios. This also enables the 
system and method to use cameras having standard or 
common aspect ratios, such as 4:3. 
[0090] Figs. 3A and 3B, when taken together, il lus-
trate another embodiment of the invention. The opera-
tion and components of the embodiment shown in Figs. 
3A and 3B are substantially the same as the operation 
of components of the embodiment described above rel-
ative to Figs. 1 A and 1B with the same reference nu-

merals being used for the same components with the 
addition of single prime (') designator. Consequently this 
embodiment is similarto the embodiment shown in Figs. 
1A and 1 B, except that the second predetermined set-

s ting 14a' in Fig. 3B and its associated theme, aura or 
motif is substantially different from the second predeter-
mined setting 14a shown in Fig. 1B. In Fig. 3B, the first 
predetermined sensory setting 12a' comprises a plural-
ity of decorations 120 defining the Chinese theme, motif 

10 or aura. Also, the predetermined composite signal A 
stored in storage 94-1' and the differential reference sig-
nals stored in storages 74-1' and 76-1 would generally 
correspond to an image of least a portion of that setting 
14a'. 

15 [0091] As with the illustration described above relative 
to Figs. 1 A and 1 B, the video and audio signals would 
be processed in substantially the same manner. In gen-
eral, an image of the participants situated at the first sta-
tion 12' is composited by compositor 92-1' with a p rede-

20 termined composite image of at least a portion of the 
second predetermined sensory setting 14a' of the sec-
ond station 14' and projected onto the rear projection 
screen 46-1' at the second station 14'. The first station 
12' participants appear to be face-to-face with the sec-

25 and station 14' participants because they have a rela-
tively high resolution video image behind them which 
complements or becomes integrated with the second 
predetermined sensory setting 14a'. Thus, as shown in 
Fig. 313, the image 91-1' (Fig. 3B) of the ladies at the first 

30 station 12' includes a Chinese background which blends 
or complements the actual predetermined sensory set-
ting 14a'. 
[0092] Likewise, when the image of the participants 
situated at the second station 14' is projected on the rear 

35 projection screen 46' at the first station 12'; they appear 
to be in the same room as the participants situated at 
the first station 12' because the Roman/Italian video 
background which is seen behind the second station 14' 
participants generally complements and becomes visu-

40 ally integrated with the actual Roman/Italian theme, mo-
tif or aura defined bythefirst predetermined sensory set-
ting 12' of the first station 12'. 
[0093] Figs. 4A and 4B, when taken together, illus-
trate another embodiment of the invention. The compo-

45 nents of the embodiment shown in Figs. 4A and 4B 
which are substantially identical to the components in 
the embodiment shown in Figs. 1A and 1B which have 
the same reference numerals with the addition of a dou-
ble prime ("'"') designators. As illustrated in Figs. 4A and 

50 4B, two remote modular stations such as stations 
12" and 14" may be provided and designed to have first 
and second predetermined sensory settings 12a" and 
14a" which are substantially identical . Thus, as shown 
in Figs. 4A and 4B; images may be captured in the man-

55 ner described above at station 12" received by COD ECs 
78" and 80" and then transmitted, via transmission 84", 
to associated CODECs 78-1" and 80-1"; respectively. 
The CODECs 78-1" and 80-1" then generate a decom-

12 
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pressed signal which may be enhanced by line doublers 
86-1" and 88-1", respectively; scaled to an appropriate 
scale by scaler 95-1"; and then projected by projector 
96-1" onto rear projection screen 46-1". 
[0094] Notice that the image comprising the second 
station 14" participants and second predetermined sen-
sory setting 14a" is displayed on screen 46" at the first 
station 12". Thus, this embodiment does not utilize the 
differentiating and compositing features of the previous 
embodiment, but may still achieve a face-to-face con-
ference environment because the second predeter-
mined sensory setting 14a" is configured to be identical 
to or complementary with the first predetermined sen-
sory setting 12a". In this embodiment, entire images or 
sub-images of the stations 12 and 14 (including images 
of both participants and background) are displayed at 
remote station(s). Because the stations 12" and 14" are 
assembled, decorated and designed to be complemen-
tary or identical, they appear visually integrated to par-
ticipants situated in the stations 12 and 14. Accordingly, 
the first and second predetermined sensory settings 
12a" and 14a", including the background, are designed 
and arranged in a geometric fashion such that as cam-
eras 62" and 64" capture images of the participants, 
they also capture images of the first and second prede-
termined sensory setting 12a" and 14a", respectively, at 
the most advantageous perspective for display at the 
remote station(s). As with prior embodiments, this caus-
es the first station 12" participants to perceive that the 
second station 14" participants are situated or present 
with the first station 12" participants at the first station 
14". Likewise, the first station 12" participants appear to 
be face-to-face with the second station 14" participants 
at the second station 14" when the images associated 
with the first station 12" are displayed on screen 46-1". 
Consequently, by providing complementary or identical 
first and second predetermined sensory settings 
12a" and 14a", a face-to-face conference may be cre-
ated. As with previous embodiments, it may also be de-
sired to differentiate, enhance, composite or scale the 
images as described with previous embodiments, but 
this is not required with the embodiment being de-
scribed. 
[0095] Thus, it should be apparent that stations can 
be provided with predetermined settings which are com-
pletely different, yet, by utilizing the apparatus and 
method of the present invention, the images of the par-
ticipants in these stations may be projected at remote 
stations so that they appear to be virtually face-to-face 
with the remote station participants at or one more re-
mote station. 
[0096] Various changes or modifications in the inven-
tion described may occu r to those skilled in the art with-
out departing from the spirit or scope of the invention. 
For example, the screen 46 for station 12 has been 
shown as being integral with a portion of a wall 32h 
(Figs. 1A and 2A), it could comprise a larger or smaller 
portion of that wall 32h, or it could be provided as part 

of one or more other walls, or even as part of the ceiling 
34. 
[0097] It should also be appreciated that while the em-
bodiments have been shown and described comprising 

5 two stations, images from more than two remote sta-
tions may be displayed at a station, thereby permitting 
a teleconference convention among more than two sta-
tions. 
[0098] Although not shown, one or more of the com-

10 positors, such as compositors 12 or 12-1 (Fig. 1A) may 
comprise a stationary or moving image database (not 
shown) for providing a plurality of predetermined com-
posite signals which define a particular or desired video 
background. For example, participants may elect to use 

15 the arched background of their proximity, choose an 
event-related scene, or decide to meet in a setting com-
pletely unrelated to their site or station. For example, a 
station having a Manhattan eatery motif may be provid-
ed with a screen configured as a window (not shown). 

20 Certain moving video backgrounds of a busy New York 
avenue may be deposited and displayed on the screen 
to give the illusion that the participants situated at the 
station are dining in a popular Manhattan eatery. 
[0099] It should also be appreciated that while the em-

25 bodiments being shown and described herein refer to 
teleconferencing environments that have predeter-
mined settings and motifs or auras relating to dining, the 
predetermined settings could define any type of aura, 
theme or motif which is suitable for video conferencing 

30 and in which it is desired to provide a "real-life" or face-
to-face presence illusion. For example, the apparatus 
and method of this invention could be used in a business 
setting, education setting, seminar setting, home envi-
ronment, religious setting, celebration setting (such as 

35 a birthday; retirement party, holiday or anniversary), or 
any other suitable setting as desired. 
[0100] The above description of the invention is in-
tended to be illustrative and not limiting; and is not in-
tended that the invention be restricted thereto but that 

40 it be limited only by the spirit and scope of the appended 
claims. 

Claims 
45 

1. A teleconferencing system (10)comprising two or 
more teleconferencing stations (12; 14) remote 
from each other, each of said stations being 
equipped with: 

50 

audio devices (82, 100; 83, 102) and video de-
vices including a plurality of cameras (62, 64) 
for the exchange of audio and video transmis-
sions between said teleconferencing stations; 

55 a screen (46) having a first side and a second 
side said second side being opposite said first 
side,for displaying a first image (104) of at least 
one first remote subject and a second image 

13 
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(106) of at least one second remote subject, 
said at least one first subject including a remote 
participant who is not included in said at least 
one second subject and said first and second 
images are not entirely overlaid on top of each 
other when they are displayed on said screen 
(46); 
a first plurality of furnishings ( 60) on which par-
ticipants situated at said teleconferencing sta-
tion (12) may be seated, and which are situated 
on said second side of said screen; 
said first image and said second images are be-
ing displayed on said screen (46) to give any of 
the participants seated on said first plurality of 
furnishings the feeling of being in the same 
room and face-to-face with said remote partic-
ipant; 

characterized in that said plurality of cameras (62, 
64) of a first station (12) are situated behind said 
first side of said screen (46) for capturing a plurality 
of images at said first station, said plurality of cam-
eras capturing images of different participants situ-
ated on said second side of said screen (46), and 
in that said first station (12) further comprises at 
least one wall 32 (a-h), at least one ceiling (34) and/ 
or a second plurality of furnishings (50) so that, 
when the first or second images are being displayed 
on said screen (46) of said first station (12) partici-
pants seated at said first station feel as if they are 
in the same room with said remote participant of 
participants. 

2. The teleconferencing system as recited in claim 
1 , wherein said second plurality of furnishings (50) 
in the first station (12) comprises at least one table 
having one side associated with said screen (46) 
and configured to cause said participants to be sit-
uated a predetermined distance (B) from said 
screen. 

3. The teleconferencing system as recited in claim 
1 , wherein said screen (46)of the first station (12) 
comprises at least one aperture (66, 68), said plu-
rality of cameras (62, 64) are capturing said plurality 
of images through said at least one aperture. 

4. The teleconferencing system as recited in claim 
1 , wherein said first image comprises at least one 
remote participant which is substantially life-size 
when shown on said screen (46) of said first station 
(12). 

5. The teleconferencing system as recited in claim 
1 , wherein said plurality of cameras (62, 64) of said 
first station (12) are situated directly in a projection 
path of said screen (46). 

24 

1& A method for teleconferencing in a teleconfer-
encing system (10) having two or more teleconfer-
encing stations (12, 14) remote from each other and 
being equipped with audio devices (82, 100; 83, 

5 102) and video devices including a plurality of cam-
eras (62, 64) for the exchange of audio and video 
transmissions between said teleconferencing sta-
tions, the method comprising, in each of said sta-
tions (12, 14), the steps of: 

10 

providing a screen (46) having a first side and 
a second side said second side being opposite 
said first side, for displaying a first image of a 
least one first remote subject and a second im-

15 age of at least one second remote subject; said 
at least one first remote subject including a par-
ticipant who is not included in said at least one 
second remote subject and said images are not 
entirely overlaid on top of each other when they 

20 are displayed on said screen; 
providing a first plurality of furnishings (60) on 
which participants situated at said teleconfer-
encing station (12,14) may be seated and 
which are to be placed on said second side of 

25 said screen (46); 
displaying said first image and said second im-
age on said screen (46) to give participants 
seated on said first plurality of furnishings the 
feeling of being in the same room and face-to-

30 face with said remote participant; said method 
being characterized by comprising the further 
steps of: 

situating said plurality of cameras (62, 64) 
35 of a first station (12) behind said first side 

of the screen (46) for capturing a plurality 
of images at said first station (12): said plu-
rality of cameras capturing images of dif-
ferent participants situated on said second 

40 side of said screen of said first station (12); 
providing at least one wall (32a-h), at least 
on ceiling (34) and/or a second pluarlity of 
furnishings (50) in said first station (12), 
and 

45 displaying on said screen (46)of said first 
station at least one of said first image (104) 
or said second image (106) so that partic-
ipants seated in said first station (12) feel 
as if they are in the same room with said 

50 remote participant or participants. 

7. The method as recited in claim 6, wherein said 
step of providing said second plurality of furnishings 
(50) further comprises the step of providing at least 

55 one table having one side associated with said 
screen (46) and configured to cause said partici-
pants to be situated a predetermined distance (B) 
from said screen. 

14 
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8_ The method as recited in claim 6, wherein said 
screen (46)of said first station (12) is provided with 
least one aperture (66, 68) and wherein said plural-
ity of cameras (62, 64) situated behind said screen 
captures said plurality of images through said at 
least one aperture. 

5 

9. The method as recited in claim 6, wherein either 
said first image or said second image comprises at 
least one remote participant in substantially life-size 10 

when said first image or said second image, respec-
tively, is shown on said screen (46) of said first sta-
tion (12). 

10_ The method as recited in claim 6, wherein said 
method further comprises the step of situating said 
plurality of cameras (62, 64) directly in a projection 
path of said screen (46) of said first station (12). 
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Description 

EP 1 246 395 Al 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] The present application is related to copending 
U.S. Patent Application Serial No. 09/819:020 being as-
signed to the same assignee as the present invention. 

Background of the Invention 

[0002] The present invention pertains to teleconfer-
encing arrangements and more particularly to confer-
ence call bridges in a voice over internet protocol envi-
ronment. 
[0003] Special telephony functions are provided by 
telephone operating companies or by teleconferencefa-
cilitator companies. These companies provide the spe-
cial service of teleconference facilitating by intercon-
necting three or more conference users in one common 
telephone call. As a result, each of the users is able to 
talk and to hear each of the other users. The number of 
total teleconference users may be quite high. In the in-
ternet protocol environment, bandwidths are typically 
very large compared to basic voice telephony. Voice da-
ta becomes almost incidental to the large packets of da-
ta carried on the internet. Therefore, voice over internet 
protocol (Vol P) enables the internet system to carry tel-
ephone traffic which typically requires far less data to 
be exchanged via the internet than does data packages 
of information. 
[0004] Telephone operating companies or teleconfer-
ence facilitator companies typically implement a tel-
econference arrangement by a conference bridge. This 
conference bridge includes a bank of varied codecs, 
converters, mixers and vocoders. Each particular user 
has a codec in his teleconference terminal and must be 
connected with a similar codec at the conference bridge 
arrangement in the teleconference facilitator's equip-
ment. The conference users may have different and var-
ied codecs, therefore the conference bridge must be ca-
pable of serving many different kinds of codec interfac-
es. 
[0005] In typical conference calling arrangements, 
"long winded" speakers may monopolize the confer-
ence call . In other situations one of the conference call-
ers may be speaking from a noisy environment. In such 
situations that speaker will monopolize the conference 
since the conference bridge will perceive that speaker 
as never going silent (stop talking) due to the high level 
of noise. 
[0006] Also, quick detection of silence avoids the real 
time problems and computing power required to detect 
silence in conventional conference arrangements. 
[0007] What is needed is a token passing arrange-
ment for avoiding a monopolizing speaker or a noisy en-
vironment in a conference call bridge in a voice over in-
ternet protocol environment. 

2 

Brief Description of the Drawing 

[0008] FIG. 1 is a block diagram of a conference cal l 
bridge arrangement using voice over internet protocol 

5 in accordance with the present invention. 
[0009] FIGS. 2 and 3 are a flow chart of a call origi-
nation and set up in accordance with the present inven-
tion.
[0010] FIG. 4 is a flow chart of the token passing ar-

10 rangement in accordance with the present invention. 
[0011] FIG. 5 is a block diagram of the conference 
bridge in accordance with the present invention. 

Description of the Preferred Embodiment 
15 

[0012] In providing the present invention, session in-
ternet protocol (SIP) is used. SIP provides terrninal ca-
pability negotiations and invitation to multicast confer-
ences. Further, SIP provides the necessary protocol 

20 mechanisms so that the user terminals and any proxy 
servers can provide the following services: user loca-
tion: user capabilities, terminal capability negotiation, 
and invitations to multicast conference. 
[0013] FIG. 1 depicts a block diagram of a conference 

25 bridge arrangement according to the present invention. 
User terminals 10, 11, 12 and 13 are shown with data 
transfer interconnections 20, 21, 22 and 23 respectively 
connecting user terminals 10-13 to the controller 32 of 
conference bridge 30. Conference bridge 30 may be a 

30 voice packet switched bridge. These data transfer inter-
connections 20-23 are termed bearer traffic (voice data) 
interconnections. Similarly, each of the user terminals 
10-13 are interconnected to the conference bridge 30 
via signaling or control interconnections 44, 54, 64 and 

35 74 respectively. 
[0014] In conventional bridge arrangements, all sign-
aling would be controlled by the conference bridge 30 
via the signaling leads 44, 54, 64 and 74. As can be seen 
from FIG. 1, each of the user terminals (teleconference 

40 terminals) 10-13 has a different set of codecs 80-83 as-
sociated with the user terminal. The conventional con-
ference bridge would be required to convert the data 
flow from each of the codecs 80-83; mix the information 
and separately voco de four different codecs before re-

45 transmitting the information for the conference call back 
to each of the user terminals 10-13. Such arrangement 
requires great processing power within the conference 
bridge. In an implementation of such a conference 
bridge, multiple signal processors (DSP) would be re-

50 quired at conference bridge 30 to perform these various 
functions. 
[0015] In the present invention, each use of terminal 
is also interconnected via a session initiation protocol 
(SIP) connection to each of the other user terminals in 

55 the conference. That is, for example, user terminal 10 
is interconnected to user terminal 11 via interconnection 
41; to user terminal 12 via interconnection 42, which is 
shown in a dashed line in part to indicate that there is 
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no connection to bridge 30 or controller 32, and to user 
terminal 13 via interconnection 43. 
[0016] Similarly, user terminal 11 is interconnected to 
user terminal 12 via interconnection 52; and to user ter-
minal 13 via interconnection 53, which is shown in a 
dashed line in partto indicate that there is no connection 
to bridge 30 or controller 32. User terminal 12 is con-
nected to user terminal 13 via interconnection 63. 
[0017] A preferred embodiment of the present inven-
tion includes each user terminal 10-14 negotiating with 
the other user terminals directly via session initiation 
protocol and the internet to determine what compatible 
codec the terminals have with one another. 
[0018] As an example, user terminal 10 originates the 
conference call and includes two codecs 80 and 82 
while user terminal 11 includes three codecs 81,82 and 
83. As a result, user terminals 10 and 11 will negotiate 
the use of a codec by each of the terminals via internet 
interconnection 41. User terminals 10 and 11 may have 
many or only one codec in common. This particular com-
mon codec is codec 82 and will be selected between 
terminals 10 and 11. 
[0019] User terminal 10 then will negotiate with user 
terminal 12 via internet interconnection 42. User termi-
nal 12 includes only one codec 82. Therefore, the com-
patible codec of the user terminals 10 and 12 will be se-
lected so that communication may be established be-
tween user terminals 10 and 12. This compatible codec 
is codec 82. If a different codec other than 82 was com-
mon between user terminals 10 and 12 this would mean 
that user terminal 10 must renegotiate use of the codec 
with user terminal 11 so as to establish a new common 
codec. 
[0020] Similarly, user terminal 10 will negotiate selec-
tion of a codec via interconnection 43 with user terminal 
13. In this example, user terminal 13 has a successful 
negotiation with user terminal 13 to codec 82. User ter-
minal will not have to renegotiate the selection of a co-
dec with the other user terminals 11 and 12. Again in 
this example, selection of an appropriate compatible co-
dec could mean renegotiating the codec interconnec-
tions between user terminal 10 and user terminals 11 
and 12. In this embodiment, user terminals 10 through 
13 negotiate codecs to a "least common denominator" 
(LCD) codec. That is, a codec which will support com-
munications between any of the user terminals 10-13. 
In this example, codec 82 met the criteria for LCD codec 
selection. 
[0021] In another embodiment, the conference bridge 
may be asked to convert, mix and revocode certain data 
packets transmitted among the conference callers. 
Those data packets would be limited to those for users 
which have different codecs than the other users in the 
conference call. Therefore, this embodiment would sup-
port an arrangement in which each user terminal could 
speak in its native bearer format (codec translation) with 
the other conference callers. All packets would not have 
to be converted, mixed and revocoded; only the packets 

with those special user terminals having nonhomogene-
ous bearer formats would be required to be thusly proc-
essed. This conversion and mixing may be done by one 
or more of the user terminals instead of the conference 

5 bridge. 
[0022] The control of setting up the appropriate co-
decs for interfacing and negotiating to either a least 
common denominator codec or to codecs which are var-
iable may be extended to add additional parties to the 

10 conference call . When each of the callers in the confer-
ence call has been suitably negotiated for a correspond-
ing codec, the data flow is then established through the 
conventional conference bridge 30 to each of the data 
ports of the user terminals 10-13. 

15 [0023] Referring to FIGs. 2 and 3, a call origination 
100 conference call arrangement of FIG 1 is shown. Par-
ty A (user terminal 10) is to enter into a conference call , 
block 101. Party A originates a call via internet intercon-
nection 41 to party B (user terminal 11), block 103. Next, 

20 block 105 determines a common bearer format (codec) 
between parties A and B. A call is then originated to user 
terminal 12 via internet interconnection 42, block 107. 
[0024] Next, block 109 negotiates a bearer format be-
tween party A and party C (userterminal 12), block 109. 

25 An attempt is made to negotiate the same bearer format 
(codec) as was negotiated between parties A and C. 
Block 110 determines whether there are any other user 
terminals (parties) to be interconnected to the confer-
ence call. If there are other parties to be coupled, then 

30 block 110 transfers control to block 107 for repeating the 
processes of blocks 107 and 109 with a new party to be 
coupled to the conference call . If no other user terminals 
(parties) are to be coupled to the conference call, then 
block 110 transfers control to block 111 via the NO path. 

35 [0025] Next, block 111 determines whether the user 
terminal support multiple interoperable bearer formats. 
If each of the user terminals supports multiple bearer 
formats, control is transferred from block 111 to block 
121 via the YES path. Block 121 indicates to each of the 

40 user terminals that each of the user terminals will trans-
mit and receive in their own native bearer format. 
[0026] If each of the user terminals will not support 
multiple bearer formats, block 111 transfers control to 
block 113 via the NO path. Block 113 determines wheth-

45 er the bearer formats which were negotiated are homo-
geneous. If the formats are homogeneous, block 113 
transfers control to block 123 via the YES path. This in-
dicates that there is a LCD codec for use by each of the 
parties. If the negotiated formats are not homogeneous, 

50 block 113 transfers control to block 115 via the NO path. 
[0027] Block 115 determines whether any common 
bearer format exists among each of the parties or users. 
If no common format exists, there is a failure and the 
conference call bridge may not be set up to all members, 

55 block 115 transfers control to block 117 via the NO path. 
The conference call bridge may continue to set up for a 
subset of the initial parties or cancel the setup complete-
ly, block 117. If a common bearer format exists, block 
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115 transfers control to block 119 via the YES path. 
Block 119 modifies A, B, C, etc. bearer formats to obtain 
a common bearer format between the parties in the con-
ference call. Then block 119 transfers control to block 
123. 
[0028] Block 123 originates call to conference bridge 
30 with all the parties or users being addressed. The 
conference bridge establishes the data path communi-
cations via conference bridge 30 and controller 32, block 
125. The bridge for conference calling is then estab-
lished, block 127. 
[0029] In response to the call origination process 100, 
conference bridge executes, block 125, the following 
setup procedure, block 141. 
[0030] For example, the conference bridge 30 re-
ceives the origination request from party A with a list of 
targets to connect to the conference call of parties B and 
C, block 143. Block 145 originates the data hook up to 
parties B and C. 
[0031] Conference bridge 30 sends a messageto par-
ties A, B and C (userterminals 10, 11 and 12) via internet 
interconnections 44, 54 and 64 to use the conference 
bridge as an end point for the voice packet data trans-
missions, block 147. The conference bridge is then an 
established block 149 and procedure 140 is ended. The 
user terminals update their states to reflect that the con-
ference bridge Is now the bearer endpoint, instead of 
the userterminals. The conference bridge is established 
and procedure 100 is also ended, block 127. 
[0032] Turning now to FIG. 4, a flow chart of a "token" 
or control passing arrangement is shown. Once the con-
ference bridge is established, control of speech is 
passed among the users via their user terminals. The 
real time protocol (RTP) is a protocol used for carrying 
the bearer traffic, and is associated with the session in-
itiation protocol (SIP). SIP negotiates the kind of bearer/ 
payloads to be transported in the RTP packets. There 
is a particular indicator in the header of the RTP voice 
packet which designates the voice packet as a packet 
with silence. This indicator is readily ascertainable with-
out examining each bit of the voice sample in the packet. 
[0033] While in a conference bridge arrangement 
block 201, the controller of the conference bridge de-
tects if there is speech on any "leg" or input of the con-
ference bridge, block 203. That is, the conference bridge 
detects the first user terminal to provide a speech or 
voice input. If no speech input is detected, block 203 
transfers control again to make the detection by trans-
ferring control to itself via the NO path. Silence is the 
lack of speech. Silence may be detected by an indicator 
in the header of th e voice packet or by sampling the data 
of the packet itself. When speech is detected, block 203 
will transfer control to block 205 via the YES path. 
[0034] Block 205 will disable the other inputs ("legs") 
of the conference bridge from providing any input to the 
conference bridge. That is, the first speaker will seize 
control of the conference and other speakers will be dis-
abled from having their voice transferred to each of the 

users in the conference call. Only one speaker wil l 
speak at a given time. 
[0035] The next block 207 initiates a "babble" timer. 
A babble timer is a timer set to prevent one speaker on 

5 the conference call from tying up and monopolizing the 
conference forever from ("babbling") or if a noisy back-
ground causes the user terminal to never generate the 
silence packets, thereby monopolizing the conference 
bridge. The intent of the babble timer is to force the pas-

10 sage of control or token passing of the right to speak to 
another caller in the conference call at a predetermined 
time. The term "babble" is to prevent one speaker from 
babbling on forever, to prevent the noisy environment 
from never allowing silence packets to be generated. 

15 [0036] The next block 209 takes the input voice pack-
et and replicates it for transmission to each of the legs 
or inputs of the conference call. That is, each caller in 
the conference call, including the speaker, receives 
back the voice packets input from the speaking party 

20 including the speaking party. 
[0037] Next, a determination is made as to whether 
the "babble" timer has expired, block 211. This indicates 
that one speaker has monopolized the conference cal l 
and it is time to pass the control or token to another 

25 speaker in the conference call who may be initiating 
speech (trying to speak). If the babble timer has expired, 
block 211 transfers control to block 213 via the YES 
path. Block 213 enunciates a cut off tone or message to 
the present speaker so that the speaker will be aware 

30 that he is temporarily losing control of the token or con-
trol of the conference call. This means that the speaker 
is being forced to relinquish his ability to speak to the 
others in the conference call in an uninterrupted fashion. 
[0038] Block 215 disables the present speaker's input 

35 leg temporarily. This is so that the other input legs may 
be examined for speech and a determination of passing 
control or the token to another speaker may be made. 
Block 215 then transfers control to block 203 which de-
tects bearer speech on an input leg, except for the dis-

40 abled past speaker's input. If speech is not detected af-
ter a predetermined number of times of checking by 
block 203, the past speaker's input will be re-enabled 
and he will again be able to seize the token or control of 
the conference call. The reader is reminded that speech 

45 is quite slow compared to today's real time processing 
capabilities and that the checks made by the conferenc-
ing bridge method 200 are done in fractions of a second 
so that the speaker who is disabled temporarily may not 
even know that he has been temporarily disabled from 

50 speaking. If block 203 detects speech of another speak-
er, the steps of blocks 205, 207, 209, 211 and 217 are 
then performed. 
[0039] If the babble timer has not expired, block 211 
transfers control to block 217 via the NO path. Block 217 

55 detects silence. Silence in a real time protocol SIP con-
figuration is indicated by a particular setting in the head-
er of each packet of speech information. Also, silence 
may be detected by examining the actual input stream 
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which would be coded to indicate silence. The latter so-
lution requires considerable real time processing power. 
If silence is detected, block 217transfers control to block 
203 via the NO path which indicates that the past speak-
er has relinquished the token and the conference bridge 
is waiting to detect a new speaker by block 203. When 
this happens, each of the above mentioned steps is 
again repeated. If silence is not detected, block 217 
transfers control to block 209 which replicates the input 
packet to all the output legs (user terminals) of the con-
ference call . This means that the present speaker has 
not relinquished control and the timer has not indicated 
to him to release control and he is continuing to talk with 
his voice packets of information being distributed to 
each of the conference callers including himself. 
[0040] In the token or control passing arrangement 
200, token control is simplified by examining the header 
of the real time protocol to determine a data packet of 
silence in the preferred embodiment. This greatly sim-
plifies the processing capability required for the confer-
ence call and such conferencing circuitry may be em-
ployed in a user terminal or even in a mobile handset. 
In an alternate embodiment, each data packet may be 
examined for the voice coded silence (as well as moise 
detection to determine "babble" or a noisy environment). 
This embodiment requires considerably more real time 
processing power. 
[0041] FIG. 5 depicts a block diagram of the confer-
ence bridge 30. Hardware 310 includes a processor 311 
interconnected with memory 312 and internet protocol 
based interface 313. Memory 312 is also interconnected 
with IP based interface 313. IP based interface 313 pro-
vides the bearer traffic and control signaling inputs and 
outputs mentioned above. 
[0042] The software 320 of the conference bridge in-
cludes SIP user agent server 321 which is interconnect-
ed to packet replicator 322. Packet replicator 322 is in-
terconnected with the token passing control logic 323 
which is shown in FIG. 4. The SIP user agent server 
software 321 is depicted in FIGs. 1-3 discussed above. 
Packet replicator 322 is believed well known in the art 
and will not be discussed further. Token passing control 
logic 323 was previously described in FIG. 4. These var-
ious functions interact as discussed above to provide 
the conference bridge arrangement of the present in-
vention. 
[0043] New wire line cable and DSL infrastructure is 
being positioned to support voice along with data. In ad-
dition, third generation mobile networks are currently 
being developed. Much of the new infrastructures use 
internet protocol technology which enables voice over 
internet protocol services to be supplied. The present 
invention leverages off of session initiation protocol ap-
plicable to such voice over internet protocol capabilities 
to provide a conference bridge in accordance with the 
above description. The present invention simplifies the 
way in which conference calling can work in a voice over 
internet protocol environment. The present conference 

bridge arrangement allows negotiation of codecs direct-
ly between each of the participants in a conference call . 
This negotiation occurs over the internet which allows 
each user to be found regardless of whether he is at his 

5 typical location or is in a mobile location. This eliminates 
the need for complex conversions and vocoding to occur 
at the central conference bridge. The conference bridge 
is greatly simplified to be a basically packet replicator 
and distributor. This greatly simplifies the requirements 

10 for conference bridges located within telephone operat-
ing companies or conference facilitator providers. 
[0044] The conference bridge is removed from han-
dling the set up of the conference call and handles just 
the transmission of bearer traffic between the confer-

15 ence call participants. Conventional conference ar-
rangements require the conference bridge to include vir-
tually every conceivable codec for information inter-
change among varied users. In addition, the conference 
bridge needs to include much processing power in the 

20 form of digital signal processors to implement conver-
sion, mixing and revocoding functions required. The 
present invention eliminates all such functional require-
ments in the conference bridge by having the user ter-
minals themselves negotiate a compatible codec (bear-

25 erformat) with the other userterminals in the conference 
call. Suitably equipped user terminals including remote 
terminals may perform the conference bridge function 
directly. 
[0045] The token control arrangement leverages off 

30 of the real time protocol (RTP) to quickly detect silence 
for passing the token to another caller in the conference. 
In addition, the token passing arrangement allows for 
cutting off the speaker who is monopolizing the confer-
ence call. The control for such token passing arrange-

35 ments may reside even in the user terminal of one of the 
conference callers. 
[0046] Although the preferred embodiment of the in-
vention has been illustrated, and that form described in 
detail , it will be readily apparent to those skilled in the 

40 art that various modifications may be made therein with-
out departing from the spirit of the present invention or 
from the scope of the appended claims. 

45 Claims 

1. A token control method for an internet conference 
call among a plurality of user terminals, the token 
control method comprising the steps of: 

50 

detecting (203) bearer traffic from a first user 
terminal of the plurality of user terminals; 
detecting (217) silence from a real time protocol 
of data packets being transmitted by the first 

55 user terminal of the plurality of user terminals; 
and 
if the step of detecting silence is successful, de-
tecting (203) bearer traffic from the real time 
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protocol of a second user terminal of the plural-
ity of user terminals. 

2. The token control method as claimed in claim 1, 
wherein there is further included a step of establish-
ing (321) the internet conference call via a session 
initiation protocol over an internet. 

3. The token control method as claimed in claim 1, 
wherein the step of detecting silence includes the 
step of detecting (217) an indication of silence from 
a header of at least one of the data packets in real 
time protocol. 

4. The token control method as claimed in claim 3, 
wherein if the step of detecting silence is success-
ful, there is further included the step of detecting 
(203) bearer traffic from the real time protocol of a 
second of the plurality of user terminals. 

5. The token control method as claimed in claim 1, 
wherein the step of detecting silence includes the 
step of examining (323) data of the data packets for 
an indication of silence. 

6. The token control method as claimed in claim 5, 
wherein if the step of detecting silence is success-
ful, there is further included the step of detecting 
(323) bearer traffic from the real time protocol of a 
second of the plurality of user terminals. 

7. The token control method as claimed in claim 1, 
wherein there is further included the step of disa-
bling (205) an input of each of another of the plural-
ity of user terminals when bearer traffic is detected 
from the first user terminal of the plurality of user 
terminals. 

8. The token control method as claimed in claim 1, 
wherein there is further included the step of starting 40 

(207) a timer for the first user terminal to measure 
a length of time the first user terminal continuously 
speaks. 

9. The token control method as claimed in claim 1, 
wherein there is further included the step of repli-
cating (209, 322) the data packets of the first user 
terminal for transmission to each of the plurality of 
user terminals. 

10. The token control method as claimed in claim 1, 
wherein there is further included the step of repli-
cating (322) the data packets of the first user termi-
nal for transmission to each of the plurality of user 
terminals, if silence is not detected. 

11. The token control method as claimed in claim 8, 
wherein there is further included the step of exam-

45 

ining (211) the timer for determining whether the 
length of time has exceeded a predetermined 
length of time for continuous speaking by the first 
user terminal. 

5 

12. The token control method as claimed in claim 11 ;
wherein there is further included the step of annun-
ciating (213) a cut-off tone to said first user terminal , 
if the timer exceeded its predetermined length of 

10 time. 

13. The token control method as claimed in claim 11 ;
wherein there is further included the step of tempo-
rarily disabling (215) an input of said first user ter-

15 minal, if the timer exceeded its predetermined 
length of time. 

14. The token control method as claimed in claim 13, 
wherein there is further included the steps of: 

20 

detecting (203) bearer traffic from the real time 
protocol of the second user terminal of the plu-
rality of user terminals; and 
enabling (205) the input of the first user termi-

25 nal. 

15. The token control method as claimed in claim 14, 
wherein there is further included the step of iterating 
the steps of: detecting (203) bearer traffic; detecting 

30 silence from a real time protocol of data packets; 
and if the step of detecting (217) silence is success-
ful, detecting (203) bearer traffic for the second user 
terminal. 

35 16. The token control method as claimed in claim 14, 
wherein there is further included the step of repli-
cating (209) the data packets of the second user 
terminal for transmission to each of the plurality of 
user terminals. 

17. In a mobile user terminal a token control method for 
an internet conference call among a plurality of user 
terminals, the token control method comprising the 
steps of: 

detecting (203) bearer traffic transmitted by a 
first mobile user terminal of the plurality of user 
terminals; 
detecting (217) silence from a real time protocol 

50 of data packets being transmitted by the first 
mobile user terminal; and 
if the step of detecting silence is successful, de-
tecting (203) bearer traffic from the real time 
protocol of a second mobile user terminal by 

55 the first mobile user terminal. 

6 
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MULTIPARTY CONFERENCING AND COLLABORATION SYSTEM 

Field Of The Invention 

The instant invention relates to Internet and intranet multiparty 

conferencing and collaboration tools, and more particularly to a multiparty 

conferencing and collaboration tool utilizing a per-host model command, 

control, and communication structure which also provides pre-meeting 

establishment and post-meeting maintenance of application sharing by a 

single user. 

Background Of The Invention 

Real time communication is vital to the success of any business. As 

businesses continue to grow and develop outside the typical four walls of an 

office or factory, with multiple divisions located around the country and 

around the world, with an increasing number of employees telecommuting, 

and even with employees located in different distant parts of the same 

building, tools facilitating real time communication are becoming essential, 

not just for businesses to succeed, but also for businesses to simply survive. 

While the widespread use of local area networks (LANs), wide area networks 

(WANs), and e-mail has increased the productivity of many companies and 

individuals, such structures and tools do not provide, by themselves, the 

ability for real time group collaboration so essential for the success of work 

groups and design teams which, in turn, drives the success of businesses. 

In recognition of the changing way businesses need to function to 

survive and prosper in this distributed environment of the world-wide 

workplace, the assignee of the instant invention developed and released a 

network conferencing and collaboration tool called NetMeeting' 2.0. This 

tool provides 11.323 standards-based voice and video conferencing, T.120 

multipoint data conferencing including application sharing, clipboard sharing, 
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file transfer, whiteboard, and chat features. Application sharing is a feature of 

NetMeetingTM that allows a person in a conference running an application 

locally with local data (like NotepadTM) to send the graphics of the application 

to the other people in the conference. The remote people see what the local 

person does, the title bar, the client area, obscured areas, etc. The remotes can 

even control the shared application, the remote person in control's keyboard 

and mouse drive the keyboard and mouse of the person sharing the 

application. This results in appearance changes, like opening a new file 

would, and those will be transmitted back from the sharer to the others. 

These features were immediately successful in aiding the real time 

communication and design activity of many businesses. As companies 

became more and more familiar with the advantages available through such a 

tool, their demand for increased usage of and capabilities from such a tool 

exceeded even the expectations of the assignee. However, at the same time 

that users were demanding increased usage, they were also demanding 

increased control, new features, and reduced network resource and time 

utilization from this tool. 

One of the most desired feature enhancements of this tool was to 

increase the number of simultaneous users who could participate in an on-line 

conference. However, a 16-bit version of the application sharing code, 

NetMeetingTM 2.0, was built on the Win 9x platform which is interrupt based 

for mouse and keyboard inputs. As such, and because it was based off Win3.x 

technology, this platform required the up-front allocation of system memory 

for all users. This up-front allocation of system resources required that all 

resources which might ever be need by the users were allocated. This was 

quite wasteful since a good portion of the allocated resources needed for 

application sharing were allocated to many users who would never share or 

collaborate, and were only in the meeting to view. This could total three 

megabytes for each user, to represent their desktop and create the required 

object caches. Because of this memory allocation requirement and based on 

estimated typical system user resources, a maximum hard limit of 32 users 
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was set in the system. While this was believed to be adequate for most 

meetings, the demand for more attendees based on the ease of communication 

flow soon pushed the limit beyond that which the system would allow. 

Another problem which became apparent as the number of meeting 

participants grew relates to the network traffic generated between participants 

under the T.128 application sharing protocol. With increasing numbers of 

participants in a meeting, the number of message packets sent between these 

participants during operation and when a new person wanted to join the 

meeting increased to a point where the delay in communication and 

interruption of the meeting became excessive. In addition to the number of 

messages which were sent, the computational algorithms used were complex, 

adding proportionally to the amount of time needed for anything to happen. 

Depending on the particular connections between participants, e.g. the 

Internet, the delay in the meeting resulting from a new person joining could 

extend into the several minutes range. With this type of delay, people hang-

up, lose their Internet connection, lose interest, etc. 

The T.128 model utilized in this NetMeetingTM system was a global 

free-for-all model where all members were peers. Every person in the 

conference would maintain a global list, ordered from front to back of all of 

the shared applications of everybody in the conference, merged completely 

together. Each person had to be in lock-step with the others, so that the 

positions, order, and appearance of all shared applications were in sync. Any 

change in order, state, or position had to be transmitted to everyone in the 

meeting. This would frequently cause a Ping-Pong effect whereby the new 

global list would be sent, someone in the conference would decide it was out 

of date because their shared application had moved, and would transmit a new 

window list, and so forth. This problem was exacerbated by the collaboration 

model which also required that all members of the conference periodically 

broadcast his or her mouse position. This additional network traffic was 

necessitated by the toggle during collaboration whereby only one of the 

collaborators controlled all of the collaborators' mice and keyboards. 
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Therefore, the host would periodically need to check where everyone's cursor 

is positioned. 

As a result of this global, chaotic model, the total network traffic could 

become excessive due to the amount of this circular traffic, even from 

members not sharing anything. All of the packets of information were 

broadcast, with one copy for each member of the conference. The delays 

resulting from this excessive network traffic caused cursor movements, 

especially when in control of a remote member's application, to be extremely 

jerky. This made it almost impossible to control a remote's application with 

any degree of confidence that the remote user's mouse was really where the 

controlling member thought it was. Further, under this model no one could do 

anything until all members were up to date, which further slowed the 

conference response time. In addition to the network traffic described above, 

to interpret data from a host, e.g. the drawings of an application, all members 

in the conference had to know about and interpret the capabilities of all other 

members of the conference. This drove the network traffic volume even 

higher, and slowed the system response still further. 

Another problem which became apparent from the global collaboration 

model of NetMeetingTM 2.0 as the number of members in a conference grew 

was the control of applications which were being shared. This 

control/collaboration model in the T.128 application sharing protocol of 

NetMeetingTM 2.0 was global. Each member of the conference could 

start/stop collaborating. Exactly one of the members collaborating was 

considered to be in control. Her mouse/keyboard drove the mice and 

keyboards of the other members collaborating. Those other members were 

controlled, and their mice and keyboards were locked. However, if they were 

not sharing anything, the mouse and keyboard input from the person in control 

would go to nowhere, since the remote users were only allowed to control 

shared applications, and not unshared ones. This appeared to lock their mice 

and keyboards for no reason, which was very frustrating especially in the 

multitasking world of WindowsTM. 

Page 2845 of 3224



WO 00/52887 5 PCT/US00/01198 

Additionally, anyone collaborating could become the person in control 

by a simple action such as a mouse click or key press. If several people took 

control around the same time, the last person to do so won, until the next 

person took control. There was no organization or order to the passing of 

control, it was a chaotic model. The users of the system soon termed this 

chaotic operation as "mouse wars." With a decent number of people in a 

conference, the telephone was the only way to keep things from getting out of 

hand. There was a lot of "OK, I am going to take control now, do not do 

anything anybody" discussion back and forth. Further, collaboration was a 

two-way street. A person might only want to control another's applications 

without exposing his own applications to another's control. Unfortunately, 

that was not possible in this model. Collaboration was all or nothing. 

Additionally, there was no way for a person to gracefully decline a control 

operation or even know that it was about to happen. Control would be yanked 

away without warning. 

This global, chaotic collaboration model also added to the excessive 

network traffic described above. Each control change required some 

retransmitting of input state information, especially toggle keys, and 

discarding old accumulated input. The person in control broadcasted his input 

messages to everyone. All of the members collaborating played back these 

input messages, skipping ones that obviously would manipulate non-shared 

windows, and then if they ended up going to a window not shared, swallowed 

them at the last minute. That allowed the cursor to move, but the actual 

movement of the mouse notification to not get sent to the windows under the 

mouse if they are not shared. Further, there was required a lot of complicated 

token/sequence number/guessing/time stamp calculations performed to figure 

out who has control if several people try to take control at once, or if it is 

taking too long to hear back. 

A further problem identified relates to the initiation of an application 

share for a conference. The T.128 protocol utilized in NetMeetingTM 2.0 

requires two people to be in a conference before anybody could share an 
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application. This requirement also meant that if the second-to-last person left 

the conference, sharing would stop if it were ongoing. This requirement 

existed because starting up application sharing was a call-response process. 

The person wanting to share an application would broadcast an "is it ok" 

packet, and then wait for a response saying "sure, go ahead" before beginning 

the share. This turned out to be a much worse than is may have first appeared. 

Users wanted to be able to organize a meeting whereby they could be the only 

person in the meeting for a while to allow them to set up attributes, 

applications, and files prior to having others join the meeting. Without this 

capability, much time is wasted by the other meeting participants while the 

host completes these activities with them present. 

An additional problem relates to the prior T.128 protocol for 

NetMeetingTM having a limit of 256 colors, 8 bits per pixel (bpp). If a user 

shared applications on a screen that was running at a greater color depth than 

256, information would be lost. The graphics would be constrained and colors 

would be mapped to the closest equivalent in a 256 color palette. Simple 

applications did not experience much of a problem, since not many 

applications make full use of the available colors. The system colors and 

other common ones are always available. However, a high end bitmap or a 

web page with photos, for example, would not look good when shared. They 

would look posterized on the remote users' monitors. 

Summary Of The Invention 

In view of the above identified and other problems existing in the art, 

the inventive concepts and teachings of the instant invention involve the 

application sharing protocol otherwise known as T.128, as preferably 

implemented in NetMeetingTM 3.0. These protocol changes are the result of a 

shift from a global collaboration model of prior versions of NetMeetingTM to 

the "per-host model" of NetMeetingTM 3.0 and later versions. The 

implementation of the per-host model vastly increases the functionality and 

ease of use of network conferencing tools by reducing network traffic, 
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allowing greater scalability, providing better control and collaboration among 

users, allowing solitary members to begin a share without the necessity of a 

second or subsequent party, and supporting true color graphics. 

By implementing a per-host model whereby communication with and 

control of the host takes place in a private fashion between the host and a 

remote with periodic broadcast updates by the host to the entire share group, 

the total number of network messages which are required to be transmitted 

between the members of the share group are greatly reduced. To contrast this 

per-host model, the prior versions of NetMeeting utilized a global model 

where each person in the conference would maintain a global list, ordering 

front to back, of all the shared applications of everybody in the conference, 

merged completely together. This resulted not only in a large number of 

messages being initially required to maintain the members of the conference 

in lockstep, but also had a ripple effect whereby each adjustment resulting 

from the reception of such a message would essentially be echoed back in a 

broadcast global fashion since a change had now occurred on that user's 

system. 

In the per-host model, the network traffic almost always originates 

from the host only as opposed to being globally transmitted by each of the 

members of the conference. While multiple members of the conference may 

share an application, this per-host model allows each of those members who 

are sharing to act like a miniature server for the conference, i.e. a host of that 

shared application. Updates, therefore, instead of being globally transmitted 

by all members of the conference, simply now stream down from the host. 

This requires only that the members of the conference need the capabilities of 

that particular host. A performance improvement is particularly noticeable in 

the per-host model when a member of the conference is in control of the host. 

In the per-host model the controlling member transmits its keyboard and 

mouse move messages privately to the host who then periodically broadcasts 

the current cursor position to all members of the conference. 

Industry performance data has indicated that a reduction in network 
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traffic of about 25% in a 5 person conference with one person sharing. This 

reduction increases as the number of people sharing increases, and as the 

number of people in the conference increases. The reduction in network 

traffic when someone is controlling the shared applications of another is 

approximately 50% or more. This reduction could be increased, however it 

was decided instead to increase the fidelity of the mouse moves to allow finer 

movements, etc. for better responsiveness. This means that many more mouse 

move packets are sent than prior versions to allow for this better performance. 

The reduction in network traffic to add a new person to the conference is 

approximately 90% or more when the number of existing people is 20 or 

greater. This reduction is truly an unexpected result which was originally met 

with skepticism from industry experts until confirmed with actual 

measurments. 

At a detailed level, the following packet changes are implemented for 

NetMeetingTM 3.0: fewer and smaller Shared Window Lists (SWL) broadcast 

packets; fewer Active Window Coordinator (AWC) broadcast packets; fewer 

cursor broadcast packets; fewer Host Entity Tracker (HET) broadcast packets; 

fewer Synchronizing New Individuals (SNI) broadcast packets; fewer control 

arbitration (CA) packets; new control (CA30) packets; and fewer Input 

Manager (IM) packets. These revised and new packets, and the way that they 

are shared when a new member joins the conference, result in a significant 

reduction in traffic during application sharing just to get everyone in 

synchronism with the sharing application. 

A further embodiment of the instant invention includes a new 

collaboration/control model for the application sharing protocol T.128 as 

implemented in the per-host model of NetMeetingTM 3.0. In the new T.128 

application sharing protocol, the control/ collaboration model is per-host. As 

such, the host is in control not only of her shared application, but also of when 

and to whom control is relinquished. This allows a host to share an 

application without worrying about inadvertently losing control of her shared 

application, and also allows a host to take control of another host without 
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requiring that she give up control of her shared applications. This ability to 

designate a host's controllable status as well as the granting or denying of 

control to a member is effectuated through a simple process. Under this 

process a host may indicate that her applications are not controllable, in which 

case she has full control of her shared applications without further interaction 

or requirement on her part. Alternatively, the host may, at any time during the 

share, designate an application as being controllable, in which case control of 

her shared application may be passed to another member of the share. In this 

state the host may decide to pass control by her own initiation to another 

member of the share by offering control to that member. In this type of 

situation, the host invites a remote to assume control of the shared application 

at which point the remote then has the option to accept control or decline the 

offer. Until the remote has either accepted or declined the invitation to 

assume control of the shared application, the host has the power to revoke the 

invitation. 

In addition to the host initiated invitation to assume control of the 

shared application, a remote may also request permission from the host to take 

control of her shared application. Under this condition the remote sends a 

request to assume control to the host who then has the option to either accept 

or decline the request for assumption of control. As with the invitation to 

assume control, the remote who has initiated the request has the power to 

cancel the request at any time prior to the host's acceptance or declination of 

granting control. Further, to ensure that requests and invitations do not go 

unanswered, the system also includes a time out function whereby a request or 

an invitation is only valid for a certain period of time after which the request 

or invitation is automatically declined. At any point during the remote control 

of the host's shared application, the host has the power to immediately 

terminate the remote's control. Further, the host also has the less intrusive 

option of simply pausing the remote's control temporarily while still 

maintaining that remote in actual control of the shared application. Once the 

host unpauses the control the remote then is able to pick up where she left off. 
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The control may also be passed from one remote to another in this 

preferred embodiment. However the per-host model ensures that the host of 

the shared application agree with the passing of control to a subsequent 

remote before actual control is passed to that remote. If the passing of control 

to a subsequent remote is agreeable with the host, control is passed to that 

subsequent remote. If the host disagrees with the subsequent passing of 

control to the subsequent remote, control stays with the initial remote user. 

As with requesting or inviting control from a host, a similar mechanism is 

utilized at the remote level for requesting or inviting control. However, the 

ultimate decision maker for the shared application control is the host who 

initiated the share. 

In a preferred embodiment of the instant invention, the memory 

allocated to each member of the conference is now set dynamically such that 

each member is given a minimum allocation of memory which may be 

adjusted once that member begins to share. Further, since the memory 

allocation is now dynamic, the necessity for placing a maximum limit on the 

number of users of a conference is no longer required. Therefore, the system 

of the instant invention allows as many members in a conference as may be 

supported by the meeting or conference host's memory availability. As new 

members join a conference or as old members leave a conference, memory is 

dynamically allocated to or freed from that member without significant 

disruption to the overall operation of the system. 

The new T.128 protocol of the instant invention also preferably allows 

a one person conference by not waiting for a response to the broadcast "is it 

okay" packet sent to establish a share. Instead, the new T.128 protocol 

assumes that sharing has succeeded if the person sharing is also the host of the 

meeting. This mechanism also resolves any conflict resolution problem by 

always working in favor of the meeting or conference host should two people 

attempt to share the first thing at about the same time. Further, the conflict 

resolution works in favor of the more senior conference or meeting member 

(the one who joined the meeting or conference earlier than the other) should 
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the conflict not involve the meeting or conference host. 

Additionally, a preferred embodiment of the instant invention utilizes 

the new T.128 protocol to support true color application sharing in a 24 bits 

per pixel, non-palettized, standard interchangeable format that maps directly 

to the video hardware. However, while 24 bits per pixel true color is 

supported, it will only be sent if everyone in the conference has the capability 

to view it and everybody has a 24 bpp or greater display. If not everyone has 

a 24 bpp or greater display, the information will not be accurately displayed 

on their machine and, since such true color support generates a lot more data, 

there is no need to send such high quality video information if it cannot be 

viewed accurately anyway. This additional data does not affect performance 

much if applications such as NotePadTM are being shared. However, if a 

graphically intensive application is shared there may be significant 

performance impact. This is because a fixed amount of memory is devoted to 

the cached bitmaps, and the 24 bpp bitmaps are three times the size of an 8 

bpp bitmap. Therefore, only one-third as many fit in the cache. This results 

in fewer cache hits which then necessitates the sending of bitmap bits more 

often. Further, since application sharing has a maximum uncompressed 

packet size of 32,000 bytes, it holds less true color screen data or true color 

bitmap cache orders, resulting in the requirement for sending more packets for 

the same area painted. 

These and other features of the invention will become more apparent 

from the following detailed description when taken in conjunction with the 

accompanying drawings. 

Brief Description Of The Drawings 

FIG. 1 is a simplified block diagram illustrating an exemplary 

operating environment suitable for application of the instant invention; and 

FIGs. 2a-c graphically illustrate in simplified bar chart form the 

dynamic memory allocation of an embodiment of the instant invention. 

While the invention is susceptible of various modifications and 

Page 2852 of 3224



WO 00/52887 12 PCT/US00/01198 

alternative constructions, certain illustrative embodiments thereof have been 

shown in the drawings and will be described below in detail. It should be 

understood, however, that there is no intention to limit the invention to the 

specific forms disclosed, but on the contrary, the intention is to cover all 

modifications, alternative constructions and equivalents falling within the 

spirit and scope of the invention as defined by the appended claims. 

Detailed Description Of The Preferred Embodiment 

FIG. 1 in the following discussion are intended to provide a brief, 

general description of a suitable computing environment in which the 

invention may be implemented. Although not required, the invention will be 

described in the general context of computer-executable instructions, such as 

program modules, being executed by a personal computer. Generally, 

program modules include routines, programs, objects, components, data 

structures, etc. that perform particular tasks or implement particular abstract 

data types. Moreover, those skilled in the art will appreciate that the invention 

may be practiced with other computer system configurations, including hand-

held devices, microprocessor systems, microprocessor-based or programmable 

computer electronics, network PCs, minicomputers, mainframe computers, 

and the like. The invention may also be practiced and distributed computing 

environments where tasks are performed by remote processing devices that 

are linked through a communications network. In a distributed computing 

environment, program modules may be located in both local and remote 

memory storage devices. 

With reference to FIG. 1, an exemplary system for implementing the 

invention includes a general purposed computing device in the form of a 

conventional personal computer 20, including a processing unit 21, a system 

memory 22, and a system bus 23 that couples various system components 

including the system memory to the processing unit 21. The system bus 23 

may be any of several types of bus structures including a memory bus or 

memory controller, a peripheral bus, and a local bus using any of a variety of 
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bus architectures. The system memory includes read-only memory (ROM) 24 

and random access memory (RAM) 25. A basic input/output system 26 

(BIOS), containing the basic routines that help to transfer information 

between elements within the personal computer 20, such as during startup, is 

stored in ROM 24. The personal computer 20 further includes a hard disk 

drive 27 for reading from and writing to a hard disk, not shown, a magnetic 

disk drive 28 for reading from or writing to a removable magnetic disk 29, 

and an optical disk drive 30 for reading from or writing to a removable optical 

disk 31 such as a CD ROM or other optical media. The hard disk drive 27, 

magnetic disk drive 28, and optical disk drive 30 are connected to the system 

bus 23 by a hard disk drive interface 32, a magnetic disk drive interface 33, 

and an optical drive interface 34, respectively. The drives and their associated 

computer-readable media provide nonvolatile storage of computer readable 

instructions, data structures, program modules and other date for the personal 

computer 20. Although the exemplary environment described herein employs 

a hard disk, a removable magnetic disk 29 and a removable optical disk 31, it 

should be appreciated by those skilled in the art that other types of computer 

readable media which can store data that is accessible by the computer, such 

as magnetic cassettes, flash memory cards, digital video disks, Bernoulli 

cartridges, random access memories (RAMs), read-only memories (ROMs), 

and the like, may also be used in the exemplary operating environment. 

A number of program modules may be stored on the hard disk, 

magnetic disk 29, optical disk 31, ROM 24, or RAM 25, including an 

operating system 35, one or more application programs 36, other program 

modules 37, and program data 38. A user may enter commands and 

information into the personal computer 20 through input devices such as a 

keyboard 40 and a pointing device 42. Other input devices (not shown) may 

include a microphone, joystick, game pad, satellite dish, scanner, or the like. 

These and other input devices are often connected to the processing unit 21 

through a serial port interface 46 that is coupled to the system bus, but may be 

connected by other interfaces, such as a parallel port, game port, or a universal 
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serial bus (USB). A monitor 47 or other type of display device is also 

connected to the system busy 23 via an interface, such as a video adapter 48. 

In addition to the monitor, personal computers typical include other peripheral 

output devices (not shown), such as speakers and printers. 

The personal computer 20 may operate in a networked environment 

using logical connections to one or more remote computers, such as a remote 

computer 49. The remote computer 49 may be another personal computer, a 

server, a router, a network PC, a peer device, or other common network node, 

and typically includes many or all of the elements described above relative to 

the personal computer 20, although only a memory storage device 50 has been 

illustrated in FIG. 1. The logical connections depicted in FIG. 1 include a 

local area network (LAN) 51 and a wide area network (WAN) 52. Such 

networking environments are commonplace in offices, enterprise-wide 

computer networks, intranets, and the Internet. 

When used in a LAN working environment, the personal computer 20 

is connected to the local network 51 through a network interface or adapter 

53. When used in a WAN networking environment, the personal computer 20 

typically includes a modem 54 or other means for establishing 

communications over the wide-area network 52, such as the Internet. The 

modem 54, which may be internal or external, is connected to the system bus 

23 via the serial port interface 46. In a networked environment, program 

modules depicted relative to the personal computer 20, or portions thereof, 

may be stored in the remote memory storage device. It will be appreciated 

that the network connections shown are exemplary and other means of 

establishing the communications link between the computers may be used, 

e.g. dial-up modems/xDSL/cable modems, etc. 

Having now described both the problems existing in the art and a 

suitable environment into which the solution provided by the instant invention 

is preferably applied, the focus is now turned to a description of a preferred 

embodiment of the instant invention. As indicated above, one of the first 

problems identified by users of NetMeetingTM 2.0 was the scalability 
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problems associated with the fixed limit of 32 conference members and the 

static allocation of system resources driven by the Win 9x platform. A 

preferred embodiment of the instant invention, therefore, removes the fixed 

limit of users (now number of members in a conference is limited only by the 

available memory of the host) and utilizes dynamic system resource 

allocation. As these problems were resolved as will be described below, an 

underlying problem of excessive network traffic as the number of conference 

members grew resulting from the prior T.128 protocol was revealed. 

Therefore, a preferred embodiment of the instant invention involves 

enhancements to the T.128 protocol to allow for the efficient scalability of the 

conferencing and collaboration tool. An embodiment of the instant invention 

incorporating the teachings below may be found in a new release of the 

assignee's tool, NetMeetingTM 3.0. 

Before discussing the specifics of a preferred embodiment of the 

instant invention, a brief overview of the multimedia teleconferencing 

standards is appropriate to form a foundation for the following teachings. The 

ITU-T T.120, H.320, H.323, and H.324 standard comprise the core 

technologies for multimedia teleconferencing. The T.120 standards address 

Real Time Data Conferencing, the H.320 standards address ISDN 

Videoconferencing, the 11.323 standard addresses Video (Audiovisual) 

communication on LANs, and the H.324 standard addresses video and audio 

communications over low bit rate connections such as POTS modem 

connections. H.323 is so widespread because TCP/IP is extremely common 

and available for LANs, WANs, dial-up, xDSL, and all sorts of Network 

devices/configurations. The teachings and content of these standards are 

herein incorporated in their entirety by reference thereto. 

The T.120 family of standards cover the document conferencing and 

application sharing (sometimes called data conferencing) portion of a 

multimedia teleconference. The recommendations specify how to efficiently 

and reliably distribute files and graphical information in real-time during a 

multipoint multimedia meeting. The objective of the standards is to assure 
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interoperability between terminals without either participant assuming prior 

knowledge of the other system; permit data sharing among participants in a 

multimedia teleconference, including white board image sharing, graphic 

display information and image exchange, application sharing; and specify 

infrastructure protocols for audiographic or audiovisual applications. 

The T.120 series governs the audiographic portion of the H.320, H.323, 

and H.324 series and operates either within these or by itself. The T.120 suite 

consists of a series of recommendations, which are summarized as follows: 

Recommendation Description 
T.120 Data protocols for multimedia conferencing: This 

provides an overview of the T.120 series. 

T.121 Generic Application Template: This provides a guide for 
development of T.120 application protocols. 

T.122 Multipoint Communication Service (MCS) Service 
Description: This describes the multi-point services 
available to developers. 

T.123 Protocol Stacks for audiographic and audiovisual 
teleconference applications: This specifies transport 
protocols for a range of networks. 

T.124 Generic Conference Control (GCC): This defines the 
application protocol supporting reservations and basic 
conference control services for multipoint 
teleconferences. 

T.125 Multipoint Communication Service (MCS) Protocol 
specification: This specifies the data transmission protocol 
for multipoint services. 

T.126 Multipoint still image and annotation protocol: This 
defines collaborative data sharing, including white board 
and image sharing, graphic display information, and 
image exchange in a multipoint conference. 

T.127 Multipoint Binary File Transfer Protocol: This defines a 
method for applications to transmit files in a multipoint 
conference. 

T.128 Multipoint application sharing protocol: This defines how 
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participants in a T.120 conference can share local 
applications such that other conference participants can 
see the image of the shared application, and use the mouse 
and keyboard to take control of the shared application as 
if it were running locally. 

T.134 Text chat application entity: A T.121 APE definition for a 
text chat protocol. 

T.135 User-to-reservation system transactions within a T.120 
conference: This defines conferencing reservation 
protocols in a T.120 environment, typically between a 
client application and a scheduling systems which 
reserves resources for multipoint control units (MCUs or 
"bridges"). 

T.136 How Remote Device Control and configuration may be 
performed using T.120 as the transport protocol. 

T.140 Protocol for multimedia application text conversation. 
The protocol for text chat within T.120, goes with T.134. 

T.VMR Virtual Meeting Room control. Contains some material 
from previous T.13x drafts, concentrates on audio + 
dataconferencing. 

Of the above governing standards, a preferred embodiment of the 

instant invention provides enhancements specifically to the T.128 Multipoint 

Application Sharing Protocol to substantially improve scalability. As will be 

described more fully below, scalability is improved by eliminating a fixed 

limit on the number of users, by reducing the amount of additional memory 

needed to hold information for a new member/collaborator/sharer in a 

conference, by reducing the amount of additional total network traffic 

amongst the members of a conference required to complete the 

join/collaboration/share during a conference, and by reducing the 

computational complexity of the algorithms used, which is proportional to the 

amount of time required for anything to happen during a conference. 

These enhancements are embodied in a new T.128 model. Unlike the 

global, chaotic model of NetMeetingTM 2.0, the T.128 model of the instant 

Page 2858 of 3224



WO 00/52887 PCT/US00/01198 
18 

invention is a per-host model. In this model, each person hosting (sharing an 

application) acts like a miniature server for the conference. Network traffic 

almost always originates from hosts only, and wends its way down to the 

others viewing in the conference. Members have separate state information 

for each person who is sharing. The updates (shared application lists, the 

graphics of the shared applications, the current cursor position and shape) 

stream down from the host. To interpret packets coming from the host only 

requires the viewer to know the capabilities of the host. The network traffic 

from a viewer is not broadcast, but sent privately back to the host, when 

controlling. The rest of the members in the conference see the results 

(changes in appearance, movement of the cursor, etc.) which are broadcast by 

the host later. Since input, mouse and keyboard messages, are only sent 

privately from a controller to a host, the latency and responsiveness, 

especially of the mouse, is much improved. This is especially noticeable in 

large conferences since there is no performance penalty as more people 

participate. 

Specific changes in the T.128 protocol contemplated herein which 

allow the realization of the advantages of the instant invention involve not 

sending ignored user name/capabilities in some control packets; 

removing/ignoring many capabilities; streamlining cache capabilities 

negotiation when a node starts to share, stops sharing, and when a new person 

joins the conference; creating caches; order encoding data each time a note 

starts to host, and freeing/cleanup when the node stops hosting; eliminating 

some packet broadcasts to everyone in the conference or replacing them with 

targeted sends to an individual; and a new control model and new control 

packets. Like file transfer (T.127), T.128 has distinct send side (hosting) and 

receive side (viewing) parts that compose the logical T.128 applet. In the 

instant invention, a node in a conference is a host when it is sharing 

applications or its desktop. The act of hosting or sharing is the process of 

trapping the graphics on the screen and transmitting the updates for the 

entities that are shared. There is an UI applet for hosting which basically is a 
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dialog that lists all of the top level applications running along with the entire 

desktop. This UI shows what is shared, and allows a user to share/unshare 

items and to stop sharing everything. This applet also allows a user to change 

whether the shared applications/desktop are controllable, and has other 

options for 24-bit color sharing and automatic handling of control requests. A 

node in a conference is a viewer when a remote node is hosting and it has AS 

active (unless application sharing is prevented by system policy). The UI for 

viewing may be a frame window displaying the shared contents of the remote 

host. 

A host in a conference is controllable when it has checked Allow 

Control in the Conf Tools menu (or if SDK code does it pragmatically). At 

this point, it is possible for remote viewers to take control of it. When a 

viewer takes control of a controllable host, it becomes the controller of the 

host. When a viewer of a host becomes its controller, the host's own keyboard 

and mouse are locked, and input comes from the controller instead. The act of 

controlling is the process of sending input and window activation back to the 

host to drive its shared entities. 

When at least one node in a conference is a host, the nodes in the 

conference are in a share. A share is another name for an active T.128 

session. T.128 is the least T.120-ized of the standard applet protocols, since it 

came from a non-T.120 two person only primitive world (R.11). As such, 

there is some redundancy. Some of the rich T.120 primitives, like getting into 

conferences, exchanging capabilities, and determining the roster, are found in 

a more primitive form in T.128. So a share gets created, joined, and ended 

just like a conference does. And members are added and deleted just like in a 

conference. 

In an exemplary embodiment of the instant invention, there are four 

pails to the T.128 protocol: CMG, the T.120 wiring to find out about calls and 

activate AS sessions; S20, the share establishment/ capabilities 

exchange/member join/leave/share termination part; CPC, the member 

capabilities data sent via S20 control packets; and DATA, the AS streaming 
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part, for hosting and controlling, which accounts for the capabilities of the 

share members so it does not send data or packets that they cannot understand. 

The following description of an exemplary embodiment is included by way of 

example, and not by way of limitation, to enable one of ordinary skill in the 

art to practice an embodiment of the instant invention. 

CMG is utilized to find out when calls start, when calls end, and when 

members are added/ removed. When a new call is starting, AS receives a 

permit to enroll indication notification. It enrolls its application by filling in a 

GCC session key field with appropriate key types, capability structure, etc. as 

is standard. The enroll request is filled in and the application enroll method is 

called to enroll or unenroll in the conference starting/ending. When an enroll 

confirm notification is received, it looks for success or failure. If failure, it 

cleans up as though the call had ended. If success, it enrolls the new member 

and watches for the application roster report indication notifications that 

indicate change. Finally, CMG looks for the local node in the member list, 

the first time it is seen the member is considered finally to be in a T.120 call. 

It processes its own section, looking for new members so it can add them, and 

for old members now gone so it can remove them. These are GROUPWARE 

members only, application sharing (AS) member addition/removal comes 

independently through the S20 protocol. When AS finally believes itself to be 

in a T.120 call, it attaches to the MCS domain so it can send and receive data. 

When the domain attachment is confirmed, AS joins two MCS channels: its 

own MCS user channel; and the MCS AS broadcast channel. When both of 

the MCS channels are joined, the system is ready. 

S20 begins where CMG leaves off. In this exemplary embodiment 

there are six control packets, then one for data which is used by the streaming 

part of sharing. All S20 packets have a header. The exemplary packet types 

are as follows: 

S20 CREATE Control packet to create a new 
share 

S20_JOIN Control packet to join an 
existing share 
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S20 RESPOND 

S20 DELETE 

S20 LEAVE 

S20_END 

S20 DATA 

When the 

Control packet to respond to 
and S20 JOIN 
Control packet to eject a 
member from the share 
Control packet to yourself leave 
an existing share 
Control packet to end an 
existing share 
Data packet, the S20 part is a 
header 

MCS channels are joined after a new call starts, AS 

broadcasts an S20 JOIN packet on the T.128 channel to join an existing share. 

If there is an existing share, the system will see a response on the T.128 

channel, an S20 RESPOND packet with the MCS user ID as the node being 

responded to, from the node that created the share. Others in the share will 

see the S20 RESPOND also. Each will add the new member into their 

member lists, and if successful, each will broadcast another S20_RESPOND 

out on the T.128 channel. This will be ignored by the existing people in the 

share, since they already know about these other existing members. The 

remote people are added one by one this way into the new member's member 

list. Preferably, these messages acknowledging the new person and informing 

him about the existing members are only sent privately to the new member to 

reduce network traffic. The capabilities and user name are a couple hundred 

bytes of data and are included in these packets. When leaving an existing 

share, a node broadcasts an S20 LEAVE packet on the T.128 channel. The 

other members of the share will see this message and remove the member 

leaving from their member lists. When something goes wrong letting a new 

node join into a share, e.g. if a share is taking place with members utilizing 

NetMeetingTM 3.0 embodying the teachings of the instant invention and a 

member utilizing the old NetMeetingTM 2.x tries to join, the share creator 

broadcasts an S20 DELETE packet on the T.128 channel with the MCS user 

ID of the node being ejected. The share ends when the share creator leaves 

the share. The share creator will broadcast an S20_END packet on the T.128 

channel, and the other members will clean up and terminate also. 
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If no share exists when a user tries to share an application, that node 

creates a share first, then continues with sharing the application. The node 

broadcasts and S20_CREATE packet on the T.128 channel. There are ways 

of arbitrating conflict, e.g. if two participants both try to create a share around 

the same time. In general, in prior systems the share is not created until at 

least one remote node sends back an S20 RESPOND packet acknowledging 

the S20_CREATE request. This is why application sharing in NetMeetingTM

2.x could only activate when at least two nodes were in a conference and 

application sharing capable. In the system of the instant invention, however, 

if the node trying to create the share is also the T.120 top provider, the code 

assumes success instantly since the collision arbitration algorithm will always 

resolve in favor of closeness to the top provider. In this way, the system of 

the instant invention will allow the creation of a single party share, allowing 

one to host a meeting, share application(s) or desktop, and have it persist. The 

share will create instantly, and it will not terminate when no one else except 

the host is left in the conference. Additionally, this method is faster for the 

end user who wants to share applications or desktops since it completes 

almost immediately. 

For CPC, the member name and the member application sharing 

capabilities are exchanged via the S20 control packets. When a new member 

is added into a share list, the share capabilities are recalculated. Most of these 

capabilities are used to determine what kind of application sharing data to 

send when hosting. Prior systems used to do a lot of recalculation whether it 

was hosting or not. The system of the instant invention, however, only does 

recalculation when it is hosting, since starting to host will calculate the 

capabilities based off the people in the share at the time anyway. Moreover, a 

lot of recalculation is gone completely making it a lot faster and easier to 

handle a new member of the share. The total capabilities block is basically a 

list of the area capabilities (PROTCAPS) blocks with IDs for each. Members 

ignore PROTCAPS blocks with unrecognized IDs. 

In prior systems when a node started to host, it would calculate the 
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outgoing cache sizes based on the capabilities of everybody in the share. It 

would take the minimum of its size and those of all the other people in the 

share. In the case where there are sender and receiver capabilities, it would 

take the minimum of its send capabilities and everybody else's receiver 

capabilities. When the other nodes found out that somebody was hosting, they 

would have to calculate what size to create the incoming caches. They would 

then take the minimum of the host's and everybody else's capabilities. Then, 

when somebody new joined the share, everybody would have to recalculate 

the new cache sizes again. In essence, everyone in the share had to know 

about each other to be able to interpret and handle the packets coming from a 

host. Besides being expensive to recalculate all the time, it would be 

impossible to ever implement lurking/passive/multicast-like application 

sharing. This prior system could never have implemented a streaming 

application session, like NetShowTM presentations or multicasted video 

because of the impracticability of having 10,000 people find out about each 

other and do calculations based off each other's capabilities. 

In the system of the instant invention, when a node starts to host, it 

creates outgoing caches with exactly the sizes it wants, which it has specified 

in its capabilities already as described above. When the others find out that 

somebody has started hosting, they create incoming caches of the sizes 

specified in the host's capabilities. Further, when someone new joins the 

share, the existing members do not have to do a thing. The new member will 

find out that someone is hosting, and will in turn create incoming caches from 

the capability sizes. In this system of the instant invention, a viewer only has 

to know about the host's capabilities. The viewer creates caches based off 

only the sizes given in the host's capabilities. After this the process is done, 

no recalculation is necessary. Moreover, the outgoing caches for bitmaps/ 

cursors/ palettes/savebits/order encoding are created on a node when it starts 

to host and freed when it stops. The corollary incoming caches for bitmaps/ 

cursors/palettes/savebits/order encoding are created for a remote node on 

viewers when they find out the node has started to host, and freed when they 

Page 2864 of 3224



WO 00/52887 
24 

PCT/US00/01198 

find out the node has stopped hosting. Prior systems used to keep the caches 

around for a person as long as the share existed and the person was in the 

share. These would be reused, in the state they were left in, if the person 

started hosting again. This was typically megabytes of memory to keep 

around. However, since new members of the share would not have the saved 

cache state, the contents of these caches would be wiped out anyway. 

The data packets transmitted, as indicated above, are prefixed with the 

S20DATAPACKET structures, then a DATAPACKETHEADER. These are 

the stream types (dictionaries). All of the packet types are grouped into one of 

the few streams, the groups have much in common as far as contents and 

sizes, so they compress together well. The types of data packets include 

drawing/graphics updates sent by the host and the supported font list, which is 

sent by everyone in the conference to each other. While this is really a 

capability, it is so large (could be 32K) it is not exchanged via the S20 

protocol. The data packets also include control packets, active window 

notification sent by the host, or activate/restore requests sent to the host, the 

shared window list sent by the host, the hosting state (hosting applications, 

hosting desktop, hosting nothing anymore) sent by the host, cursor 

appearance/position notification sent by the host, keyboard/mouse input sent 

from controller to the host, and a sync packet from existing member of a share 

to a new member to let the new member know that the group is aware of him 

and how to handle data from the group. This is needed because of cache 

states, order encoding data, and font lists. Further data packet include the 

changed capability, e.g. when desktop size/color depth changes. The 

compression types on the packet data include: not compressed; PKZIP 

compressed, but atomic, no info about previous packets is need to 

decompress; and persistent-PKZIP compressed, information about previous 

packets sent on same stream is needed to decompress. 

As compared with the prior versions of NetMeetingTM, the system of 

the instant invention provides fewer and smaller Shared-Window-List (SWL) 

broadcast packets. These packets provide notification of the list of shard 
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window states, positions, sizes, along with areas that are obscured, if anything 

has changed since last time. In the prior systems, the SWL packets were sent 

by people hosting, and by non-hosts if they were in control so that everyone 

else would sync to the placement of shadows on their system. Shadow 

windows, representing shared information from other people, were always 

included in the list as well. When joining and leaving, an empty packet was 

always sent, even if the member was not hosting. There were lots of packets 

dropped due to collisions in z-order when multiple people were hosting, or 

packets applied and then another z-order packet would be sent out in a Ping-

Pong effect. Now, only the host sends the SWL packets, the contents of 

which are simply windows shared on the host, and things that obscure parts of 

the shared windows. Therefore, when not hosting and joining/leaving share, 

no packets are sent. Further, z-order is not changing all the time because a 

plurality of shadows are not changing independently as before. 

In addition to the fewer SWL packets, the system of the instant 

invention also provides fewer Active-Window-Coordinator (AWC) broadcast 

packets. These packets provide notification of the currently active shared 

window (or NULL if none), if this window has changed. These packets also 

provide requests to activate/minimize/change state of a shared window. In the 

prior systems, the current active window was sent out periodically, even when 

not hosting. When hosting there were many different states, and applying 

notifications/requests from remotes would often cause another packet to be 

sent in a Ping-Pong effect. Additionally, there were requests to simulate tray 

behavior (right clicking on tray button for shadow of shared window would 

cause system menu to popup on host if in control), to close and minimize 

windows. In the system of the instant invention, notifications are only sent by 

hosts about currently active window. There is no need to distinguish different 

types of "no shared window" active cases, meaning fewer broadcasts. Only 

shared window or nothing is sent. Requests are only sent from the controller 

to the host to activate/unminimize shared window, or to inject Ctrl+Alt+Del in 

case of NT Remote Desktop Sharing (RDS). RDS is a service process that 
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uses application sharing to share the entire desktop of a machine back to 

whomever called in. Ctrl+Alt+Del simulation is needed on NT because that is 

the way a user logs in, shuts down, or locks the workstation. 

The system of the instant invention also provides fewer cursor 

broadcast packets, which provide current cursor image and position if either 

has changed. In the prior systems, the current cursor position was sent out 

periodically by everyone, as was the current cursor image. Depending on the 

control state, a node may have sent out a cursor broadcast or an input 

broadcast. With the system of the instant invention, only the host sends the 

cursor shape and position. If a host is controlled and its cursor position is out 

from the last know controller mouse position, a sync bit is added to the cursor 

position broadcast. The controller will, upon seeing this set, move his mouse 

to the cursor position given by the host. 

The system of the instant invention also provides fewer Hosted-Entity-

Tracker (HET) broadcast packets, which provide notification of current 

hosting application/desktop value. Before, when sharing applications the 

current top level shared window count was sent out. Every time a window 

came or went, another new count was broadcast. However, remote viewers 

only cared when the count transitioned to or from zero. Therefore, the system 

of the instant invention only sends changes from zero to non-zero (hosting 

applications/desktop), and from non-zero to zero (stopped hosting). The 

intermediate counts are useless and were ignored by the remotes, so they are 

no longer sent. 

The system of the instant invention also provides a significant 

reduction in the number of Synchronizing New Individuals (SNI) broadcast 

packets. These packets indicate a member joining, and are sent on each 

stream by each existing person when a new person joins into the T.128 share. 

They tell the new person that the sender knows he is present, that any data 

from that point on takes the new person's capabilities into account, and that 

the new person can now process packets from the sender. These must be sent 

and handled before anything can continue in the share. In prior systems, when 
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a new person joined a share, everybody in the share would loop through 

everybody else in the share, and for each person broadcast a sync packet per 

stream. These broadcasts would happen for each stream, and there were five 

streams, although two of those were not really used. This meant that the prior 

system was synching streams that data was never sent on. Now, however, the 

people in the share only broadcast one packet apiece per stream a packet for 

the new member joining. The new member joining then broadcasts a packet 

for each person already in the share. In other words, application sharing 

nodes need to send a sync packet to people who are new to them in the share. 

Further, the number of streams of concern have been reduced from five to 

three. A sync is sent only on a stream when data is needed to be sent on it, 

which reduces the number still further to one for people who are just viewing. 

The system of the instant invention also provides fewer Control 

Arbitration (CA) packets, which provide notification of the current 

collaboration state (detached, collaborating, controlled, in control), and which 

provide requests to control, grants of control handled by the node currently in 

control. In prior systems control was global whereby all nodes collaborating 

are controlled by mouse and keyboard of the node in control. Nodes could be 

controlled (locked) even if they were not hosting. They would play back the 

mouse/keyboard input, only to discard it at the last second since it should only 

be played back to shared applications. Every state change was broadcast, and 

all nodes, whether hosting or not, needed to broadcast state changes. If a 

packet could not be broadcast (low memory or simply too much traffic), state 

change would not occur. This would result in a controlled node remaining 

frozen, unable to use his mouse or keyboard, for a long time until it could get 

a packet out. Now, the control state is broadcast from hosts only when 

allowing control state changes or when start/stop controlling. Control 

operations (taking control, releasing control, bouncing control, etc.) are 

private between host and another node and are not broadcasted. 

The system of the instant invention does provide additional new control 

(CA30) packets, which provide request exchanges to take control, release 
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control, bounce control, invite control, pass control, etc. The new control 

model is similar to the calling model whereby a node asks to take control of a 

host like placing a call to a remote. The node gets back a response (no with 

reason or yes). Until this response, the node can time-out or cancel the 

request on the viewer side. The host can allow the end user to accept or reject 

the incoming take control request. Either side can hang up, the controller can 

cancel or release control and the host can bounce control. this works locally 

even if packets cannot get out. Even if the system runs out of memory 

completely, the local node will not be stuck in a state it does not want to be in. 

Further, hosts can invite viewers to control them, like inviting a remote to join 

a conference. 

In addition to the above, the system of the instant invention also 

provides fewer Input Manager (IM) packets. In prior systems, the person in 

control if collaborating, or any detached host, broadcasted input packets every 

mouse move/click/keypress. Everyone not collaborating treated these like 

notifications, and updates the keyboard state table/mouse position of the 

sender (and all controlled nodes if from person in control). Everyone 

collaborating treated these like requests and injected the input into their 

machine. This would be horribly slow in a large conference if a controller 

moved the mouse a lot. NetMeetingTM 2.x collapsed the mouse packets which 

resulted in jerky and unresponsive cursor movement. In the system of the 

instant invention, input packets are sent privately from a controller to a host, 

not broadcasted. The controlled host then periodically broadcasts the new 

cursor position/shape due to the input played back from the controller. This 

allows multiple hosts to be simultaneously controlled by multiple independent 

users. The result in very high mouse fidelity and lower bandwidth in a large 

conference. 

The result of these changes is a substantial reduction in network traffic 

from existing NetMeetingTM 3.0 nodes when a new person joins a share, 

especially from these node that are not currently sharing. Each node was 

sending a lot of packets that were ignored on the remotes or did not benefit 
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anything. Now, when a host starts sharing the process is greatly simplified. 

With 50 people in a conference, e.g., the traffic to get everyone in sync shrunk 

from 12,851 broadcasted packets to only 265 broadcasted packets. 

As an example illustrating this simplification, assume that six people 

are in a conference, having already exchanged capabilities and fonts, and a 

host starts sharing his desktop. The host broadcasts an application sharing 

S20_CREATE packet (which includes his name and AS capabilities). In 

response, five other users respond by broadcasting an S20-JOIN packet with 

their name and AS capabilities. For each person who joins the share, the host 

will perform a sanity check of the viewer's capabilities, and if there is a 

problem, will broadcast an S20_DELETE packet for that viewer. Assuming 

all is well, the host creates a person structure with the minimum amount of 

system resources necessary to view. The host then resets its caches (palette, 

graphics), and broadcasts a sync packet. The host then entirely repaints that 

which is shared. After this, the host retransmits its state (HET) indicating 

what he is sharing (desktop, application, not). After this the host sends its font 

packet, and waits for the viewer's font packet. 

On the viewer's side, once the S20_CREATE packet is received, a 

sanity check is performed on the capabilities. If all is well, the viewer replies 

with an S20 JOIN broadcast. At this point, the viewer and host are in a share. 

The caches are reset, a sync packet is sent to the creator, and the font list is 

sent. The viewer then receives the sync from the host, the font packet, and the 

desktop or application HET. The viewer then creates cursor cache, a palette 

cache, and a bitmap cache all of size the host said. The viewer then creates 

the compression saved history and the order decoding structures and memory. 

Finally, the viewer creates a bitmap for that person's desktop, or window to 

view what's shared. When the viewer wants to stop viewing, he sends a HET 

packet indicating that nothing is shared. The viewer then destroys the 

window, and frees the blocks shared. However, the viewer stays in the list. 

During application sharing, it is instructive to note what is needed for a 

viewer to represent what is on the host's screen, utilizing desktop sharing as an 
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example. First, the viewer needs to be able to recreate the graphics on the 

host's screen. This includes the cursor (logical position, image, current 

location, etc.), as well as the palette (were true color cannot be supported as 

described below). This was needed to allow translation of palette code to 

actual color in 256 color applications. The alternative would be to take a 

bitmap of the desktop. However, since this could be approximately one 

megabyte of data, the transmission of palette codes saves greatly. The viewer 

would also need to recreate the text (font, language information ,local 

information, character set information, multi-national information, Unicode, 

etc.). If a viewer does not have the font, the host does not send text drawings 

to the people in the conference at all. If text is put up by a shared application 

using a font that is not available on all remote viewers, a bitmap of that part of 

the screen is sent instead. While this is a lot bigger than a simple text drawing 

description, it is safe and can be handled by everyone in the conference. This 

is what application does in general when there is no commonality, it falls back 

to screen data. The viewer also needs the bitmap cache (toolbar images, etc.) 

and the order encoding cache. The host sends only change of drawing unit of 

the type. The header for each drawing unit indicates the field types that are 

being sent. If these are not there, then they are the same as the previous one. 

When someone joins a share, the host invalidates the entire screen and forces 

a refresh (repaint from scratch). Then the caches are rebuilt. 

For application sharing, the host needs to represent the window to the 

viewer, with a list of what is shared, the z-order, the shape and position of 

each window, and what is currently active. When the host is being controlled 

by a remote, he uses a control timer mechanism to ensure that other viewers' 

screens are kept up to date. Therefore, the playback of input first processes 

fast input such as the mouse clicks, cursor position and shape. Next, the 

window list for application sharing indicating what and where things are is 

processed. Finally, the graphics are processed, including the list of orders and 

screen data. If, for any reason, the window list or graphics cannot be sent, 

they are skipped so that the fast input may again be processed. 
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As indicated above, the new collaboration model of the instant 

invention, preferably implemented in NetMeetingTM 3.0 application sharing, is 

per-host. By collaboration it is meant the process of allowing, inviting, 

granting, and revoking control to others of shared applications. This new 

model is developed to go along with per-host application sharing described 

above. In the previous versions of the application sharing protocol, T.128, 

collaboration was global as described above. Each member of the conference 

could start/stop collaborating. Exactly one of the members collaborating was 

considered to be in control. Her mouse/keyboard drove the mice/keyboards of 

the other members collaborating. Those other members were controlled, and 

their keyboards/mice were locked. However, if they weren't sharing anything, 

the mouse and keyboard input from the person in control would go to 

nowhere, since we only let the remotes control shared applications and not 

unshared ones. So their keyboards/mice were locked for no reason, which 

was very frustrating especially in the multitasking world of Windows. 

Anybody collaborating could become the person in control by a simple 

action (a mouse click or key press). If several people took control around the 

same time, the last person to do so won, until the next person took control. 

There was no organization or order, it was a chaotic model, our users called it 

"mouse wars". With a decent number of people in a conference, the telephone 

was the only way to keep things from getting out of hand. There was a lot of 

"OK, I'm going to take control now, don't do anything anybody" discussion 

back and forth. 

Collaboration was a two-way street. A person might only want to 

control another's applications without exposing his own. But that wasn't 

possible in this old model, collaboration was all or nothing. And there was no 

way for a person to gracefully decline a control operation or even know that it 

was about to happen--control would be yanked away without warning. This 

application sharing control model (a.k.a. Collaboration) is unfriendly to shared 

app the hosts, controllers, other meeting participants, and SDK clients. The 

model is a global free-for-all, with no reliable way of denying, canceling, or 
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undoing dangerous operations via the user interface or driving code. These 

problems are parallel to those people used to have with shared app views. 

Each person in the conference had "shadow windows", representing a top 

level shared window from a host. People could not move them, size them, get 

them out of the way, or put them back in the way when desktops were of 

different sizes, or change the z-order. 

In this old control model, "Collaboration", means a user's mouse and 

keyboard are synchronized with those of all other members in the conference 

who are collaborating. The person in control is in control of all the other 

people collaborating, and his input is played back on all of those other 

machines. In NetMeetingTM 2.x, a user could collaborate and be driven even 

if he were not sharing anything. This ended up being for no reason, since all 

of the played back input would eventually be discarded. Pressing the 

"Collaborate" button would do one of several somewhat unpredictable things 

depending on the state of the user and other people's states. It would either 

cause the user to start collaborating, to take control if already collaborating, or 

to stop collaborating. 

In this prior system, as indicated above, collaboration is GLOBAL to 

the conference. Collaboration is a set of states, detached or cooperating, and 

then in control only if cooperating. When the state changes, several 

broadcasts from different people occur. The potential controller broadcasts 

"cooperating" to start collaborating if he isn't already, the potential controller 

broadcasts "request control" to take control, and the current controller 

broadcasts "granted control" to the potential controller. Of the members 

collaborating, one and only one person is in control. That person's mouse and 

keyboard drive the mice/keyboards of the other members collaborating. Each 

control change requires some retransmitting of input state information, 

especially toggle keys, and discarding old accumulated input. The person in 

control broadcasts his input messages to everybody. Then all the people 

collaborating play back these input messages, skipping ones that obviously 

would manipulate non-shared windows, and then if they ended up going to a 
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window not shared, would swallow them at the last minute. That allows the 

cursor to move, but the actual movement of the mouse notification to not get 

sent to the windows under the mouse if they are not shared. Additionally, 

there was a lot of complicated token/sequence number/guessing/time stamp 

calculations done to figure out who has control if several people try to grab it 

at once, or it was taking too long to hear back. Further, taking control was a 

free-for-all as indicated above, anybody could take it away from the controller 

at any time. This often resulted with somebody in control even if there was 

nobody else to be controlled. 

As may be apparent from the forgoing, the prior system had many 

areas of improvement available. Since collaboration was global, it only 

worked when the shared application pool was global, all in same relative place 

on everybody's screen. Further since collaboration was bi-directional, taking 

control of another's shared applications also left that user open to being 

controlled. Collaboration was also quite noisy, requiring several broadcasts 

from an individual when his state changed. To take control required three 

broadcasts: cooperating, request control from person taking control, granted 

control from person handing off control. This collaboration was also end-user 

chaotic, wherein everybody could take control, the last person to do so wins, 

which resulted in a big user interface free for-all. This collaboration was also 

SDK chaotic, wherein there was no way for SDK code to do conference 

management and get notified in real time or confi 1/deny control changes. 

Additionally, the collaboration was not easily undoable, in that the hosts could 

not "bounce" the current controller while staying "controllable" for somebody 

else, and the controllers could not "let go" of a host without going back to the 

main NetMeetingTM 2.x UI and pressing the Collaborate button some random 

number of times. Collaboration was also not deniable, in that the hosts could 

not choose to accept/deny a request to take control. Nor was collaboration 

cancelable, potential controllers could not cancel a pending take control 

operation if it was taking a long time, e.g. in a large conference. 

As indicated above, the new control/collaboration model of the instant 
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invention is per-host, a nice parallel to the new T.128 protocol. Control, 

rather than being global, is per-host. Each the host can be controlled by one 

the remote, and several the hosts can be controlled in parallel by several 

distinct the remotes. A member can be a host and be able to control another 

without opening up his own shared applications to control. However, one can 

not be in control of a host and controlled by another the remote at the same 

time. Control can be initiated, canceled and refused on either side (the host 

and the controller). It can be handed off to a third party. There is graceful 

timing out and failure handling. Both the controller and the host can continue 

in low memory or stress situations. Although round-trip communication 

between a host and a the remote is required, either side can move on and do 

something else without waiting to hear from the other. The user interface is 

also unintrusive, dialogs are not modal and hang around for a while before 

timing out so end user can handle them as is convenient. 

The person in control sends all his input messages, mouse and 

keyboard, along with other information needed for states, like IME keys and 

TOGGLE keys, to the person controlled, privately or per-host. The person 

controlled plays back this input, and attempts to prevent any from going to 

windows/applications that are not shared. That way a controller can not 

actually cause a click in a non-shared application. The person controlled's 

mouse will move in sync with the controller, it must for dragging and other 

operations, but the actual mouse moves are not passed to the applications. 

The controller's system does spoiling and other massaging of the input 

to send. For example, to prevent applications from going into drag-drop 

mode, application sharing waits a bit after a mouse button down looking for a 

mouse button up. That way the down/up go in the same packet and are played 

back quickly, creating a click. If the down/up were split up, the time latency 

is such that many applications including the explorer itself would assume the 

mouse was going to be used for dragging something. A corresponding 

example would be key downs/ups, to avoid simulated repeats, or duplicate 

keys caused by Windows itself generating other key sequences in the default 
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window handler. And since mouse moves can be discarded, if outgoing 

packets start to backup, they can be combined. This may somewhat increase 

jerkiness on the remotes, but this is better than getting stuck because so much 

outgoing traffic is generated that nothing else can get sent. 

There is corresponding code on the controlled side to playback the 

input. Events at several levels have to be discarded, and there are some 

exceptions for discarding events with screensavers, other desktops, and 

system dialogs like the fault error message. The input must be played back 

with roughly the same time differences as it occurred on the controller. These 

cannot be input into to the OS all at once, since WindowsTM will do different 

things based off the system keyboard state. 

Basically, there is a pretty well-defined sequence of network traffic 

with control. The controller sends input events to the controlled person. The 

controlled person then broadcasts notifications to everybody in the conference 

of cursor position/shape changes and window position/appearance updates 

caused by playing back the input from the controller. Operation of this new 

control structure may be better understood from the following simple 

examples of how this new model works. Note that a host is a conference 

member sharing applications/desktop. 

To indicate controllability, the host broadcasts a control state packet, 

with control allowed or not allowed. The remotes can use that as indication 

about whether to permit users to try to take control of the host via UI. To take 

control of a host from a the remote, the remote user selects UI like menu 

command (or code makes function call). The remote sends a take control 

request to the host. The remote waits to hear back yes/no from The host. At 

this point, the remote can either cancel the take control request or do some 

other control operation which will also cancel this one. The host displays a 

take control request UI to the end user (or not if unattended or passes to code 

to handle). The user can say yes/no. This UI is not modal, it can sit until the 

end user is ready, although it may time out and act like user said no. The host 

sends a take control reply to the remote with the yes/no result. The second 
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this happens, if yes, the host is controlled by the remote. 

To grant control of a host to a the remote, the host user selects UI (or 

code makes function call). The host sends an invite control request to the 

remote. The host waits to hear back from the remote. At this point, the host 

can either cancel the invite control request or do some other control operation 

which will also cancel this one. The remote displays the invite control request 

UI to the end user (or not if unattended or passes to code to handle). This user 

can say either yes or no. This UI is not modal, it can sit until end user is 

ready, although it may time out and act like user said no. The remote sends a 

invite control reply to the host with yes/no result. The second this happens, if 

yes, the host is controlled by the remote. 

If the host wants the controller bounced (hitting ESC key on the host is 

UI for this), the operation occurs immediately and then the host sends a 

bounce control inform message to the remote. If the controller wants to let go 

of the host, the operation occurs immediately and then the remote sends a 

release control inform message to the host. 

If the host is controlled but the user needs to handle something 

temporarily, like a call dialog or a popup from some other application, the 

host sends a pause control inform message to the remote. The remote stays in 

control but can tell the user that the mouse/keyboard will not do anything until 

unpaused. When the user is done, the host sends an unpause control inform 

message to the remote, and they pick up where they left off. 

To pass control of a host, the remote sends a pass control request to the 

host. At this point the remote is no longer in control, i.e. the remote can not 

undo or take back the pass control request. This is different than requesting or 

inviting control. The reason for this is to avoid long stacked-up sequences of 

people in the conference waiting for each other to take their respective 

actions. With control, it was decided to only allow dependencies between a 

host and a viewer, none between different viewers. This avoids deadlocks and 

jams for long periods of time. The host displays a pass control request UI to 

end user, who can say yes/no. If the host user says no, the host sends a pass 
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control reply with failure immediately to the second remote. If the host user 

says yes, the host forwards a pass control request to the second remote. The 

host waits to hear back from the second remote. At this point, the host can 

either cancel the pass control request or do some other control operation 

which will also cancel this one. The second remote displays the pass control 

request UI to the end user, who can say yes/no. The second remote sends the 

pass control reply to the host with the yes/no result. The second this happens, 

if yes, the host is controlled by the second remote. Otherwise, the host 

remains in control. 

As may be apparent from the foregoing, control is made per-host, with 

cancelable control request, via controller UI and controller SDK code (auto 

and confirm mode), confiim/deny control request, via host UI and the host 

SDK code (auto and confirm mode), and undo-ability of control by both 

controller and controlled the host, via Ul and SDK code. With this, the 

moderation/control/floor model can be managed on a per-host basis. 

Therefore, the system of the instant invention provides 

collaboration/control which is per-host in the conference. There is no 

collaboration anymore; there is "controlled" (the host) and "controlling" (the 

viewer). The hosts can turn on/off allowing control. Only the hosts which 

have allowed control can be controlled. Somebody not sharing is not a host, 

and therefore can not allow control nor be controlled. Taking control of a host 

does not open oneself up to being controlled (control is now unidirectional). 

Control is a privately negotiated contract between the host and the viewer, 

which once negotiated, cannot be randomly interrupted by a third member of 

the conference. Further, the hosts can grab control back from a controller 

without asking, and a controller can release control of a host without asking. 

Any third party who wants to control a host can not succeed until either the 

host or the controller breaks the control bond. 

State changes (allow control state and being controlled by x) are 

broadcast from the host sometime after changes actually happen. If a viewer 

is controlling a host, he can not be taken control of, and if a host is controlled, 
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he can not take control of somebody else. Further, a viewer can not control 

more than one host at a time, and a host can not have more than one controller 

at a time. To take control of a host, a potential controller sends the host a 

private request with an unique ID (unique to controller) identifying the 

request. The controller then goes into a "waiting to hear back" state during 

which the controller can release control, since "release" will follow the "take" 

request. Once the request is received, the host responds privately to the 

controller with "accepted" or "rejected". If accepted, the host then broadcasts 

state change some time later after receiving this information from the 

controller. During this state, the controller or the host can break the control 

bond at any time. If the controller breaks this bond, he sends the host 

privately a "released" notification, whereas if the host breaks it, he sends the 

controller privately a "bounced" notification. In all cases the request ID is 

remembered and used to identify the "control bond". This allows 

multiple/queued requests to be generated and responded to, ensuring the 

proper state on both sides when done. The hosts/cOntrollers ignore out-of-date 

requests. 

During the controlled period of a host, broadcast notifications 

involving the controller are ignored by the controller, since this controller 

always has more up-to-date information about his own state. If a host stops 

the hosting, then control state is automatically cleaned up. Likewise, if a host 

leaves a conference, then the host stops the hosting, and control state is 

automatically cleaned up. Otherwise, a controller can rely on always getting a 

response from the host before continuing. The controller should not send 

input to the host until an "accept" response has come back because the input 

packets do not have request IDs in them, and the host can not tell if they are 

out of date or not. 

Everyone must handle UINT wrap-around. Allocating/sending packets 

can fail. For notification broadcasts, the host periodically checks if the current 

state (allow control/controller/requestlD) is different than the last one sent. If 

so, the host simply tries to send new packet. For private controller/controllee 
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communication, it's more complicated. Unlike notification broadcasts, these 

can not be "spoiled". They must be queued if they can not be allocated/sent. 

As such, controller/host states do not change until these queued packets are 

sent. The one exception is "waiting for control", which happens as soon as 

possible as a take control request occurs, flushed or not. 

If the user turns off allowing control, queued request responses are all 

turned into "denied-control not allowed" responses. Also, request responses 

following a queued "accept" must all be "denied" responses. If the user turns 

off allowing control, current controller is bounced as well. If the user tries to 

take control of a second host when a take control request is still queued, the 

first one is superseded. In other words, only one take control request will ever 

be queued. The user can release control of a host with a take control request 

queued. If that happens, the release simply cancels the queued take. If the 

user tries to take control of a host when an earlier take control request has 

been sent but has not yet been responded to, the first one is canceled by a 

"release" packet. In the meantime, the controller can do whatever it wants 

when waiting to hear back. A preferred embodiment of the instant invention 

includes a message box with a "cancel" button. Likewise, the host can do 

whatever it wants when it receives a "take control" request, provided it 

follows the rules. In a preferred embodiment, a message box with "person x 

would like to take control, ok/cancel" is displayed, and incoming requests are 

handled in order of receipt. Further, the system may, via SDK code, decide 

that the new controller is the one, bounce the current one, and allow the new 

user to take control. Further, as described above, it could remotely push 

control by asking a remote to take control of it. 

Another advantage of the system of the instant invention is the 

dynamic allocation of system resources. Unlike the prior systems that 

allocated all of the memory which could ever be needed for each member of a 

conference, the system of the instant invention allocates system resources 

dynamically as the members require them, and then frees up those resources 

when they are no longer needed. Application sharing takes a lot of memory to 
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trap the graphics on the screen, utilizing a big enough buffer to make that a 

useful amount so that the system can look backwards in the buffer to 

minimize the amount of data which is actually sent. 

As an example, if a rectangle is painted over, it does not need to be sent 

since the user cannot see it anyway. Additionally, if a circle is painted blue 

and then painted green, the system only needs to send the green information 

since the painting blue is hidden from the viewer. In this way, the amount of 

memory needed to view may be substantially reduced from that which you 

need to share. By separating out what one needs to view from what one needs 

to share yourself, the memory allocation to viewing members may be 

minimized, until one of those viewers starts to share. At that point, his 

memory allocation will be increased to accommodate the sharing 

requirements. When that person stops sharing, the additional memory 

allocation is then freed for utilization by that user for other purposes. 

This dynamic memory allocation may be better understood with 

reference to FIGs. 2a-c. FIG. 2a illustrates in simplified bar chart form the 

memory allocations within the host 60, viewer A 62, and viewer B 64. As 

may be seen, within the host 60 memory has been allocated for itself 66, for 

viewer A 68, and for viewer B 70. Likewise, within viewer A 62 memory has 

been allocated for the host 72, itself 74, and viewer B 76; and within viewer 

B, memory for the host 78, viewer A 80, and itself 82. 

If the host now passes control to Viewer A 62, dynamic memory 

allocation is accomplished as illustrated in FIG. 2b. As may be seen, upon 

passing control to Viewer A, the host 60 allocates additional memory 84 for 

itself to process the inputs from Viewer A who is now in control of the shared 

applications. Likewise, Viewer A 62 also dynamically allocates additional 

memory 86 for itself to allow it to control the host. Viewer B's memory 

allocations remain unchanged. 

FIG. 2c illustrates the dynamic freeing of memory when control is 

passed back to the host 60 from viewer A 62. As may be seen, the memory 

allocations return to their pre-controlled states once control is passed back to 
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the host 60. 

Another problem with the prior systems lies with their requirement of 

at least two users existing in a conference before application sharing is 

allowed as described above. The system of the instant invention changes this 

operation by allowing a single user to initiate and conduct a share, with no 

other members of the conference being present. This is accomplished by not 

requiring the system to wait for a response. Instead, the system assumes that 

the sharing has succeeded, if the person sharing is also the host of the meeting. 

This operation is operates properly because any collision resolution (two 

people attempt to share the first thing about the same time) works in favor of 

the host always. With this embodiment of the instant invention, a host can 

share an application, or several applications, and unshare them too, when he is 

the only person in a call. Therefore, a host can share an application, share 

Notepad, and collaborate, e.g., then people can call the host, hang up, and call 

back as many times as they like, and the shared applications and collaborate 

state will persist. In prior systems, a person could host a meeting and share 

one thing. However, that one thing was not really shared, instead it was 

queued up to be shared when a second person joined the call. the share button 

stayed disabled until that happened. 

This operation was due to the application sharing protocol. When 

creating a share, an S2O_CREATE packet was broadcast to the application 

sharing channel. Until an S2O_RESPOND or an S20 JOIN packet was 

received from some other party, the share was not considered to have been 

created. This operation is no longer required when the creator is the top 

provider. Instead, the system assumes that the second the T.120 objects are 

had all is well. The host does not have to wait for a response from someone 

else. As indicated above, this works well because if the top provider and 

someone else ever tried to create a share around the same time, the top 

provider always won. When a host has shared an application alone in a 

conference, there is still work being performed. All of the drawings are being 

accumulated, but they are not going anywhere. Additionally, no periodic 
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calculation are happening. However, once someone else joins the share, the 

system proceeds as described above. 

The system of the instant invention also provides true color 24bpp 

support through the enhancements provided to the T.128 protocol by the 

instant invention. As indicated above, true color application sharing is a 

24bpp, non-palettized, standard interchangeable format that maps directly to 

the video hardware. The prior systems utilized 8bpp data which is a palettized 

format. To accomplish this true color application sharing, capabilities were 

added, negotiation of color depth to support this new capability and handle 

people with it properly was fixed, and the bitmap caches were revised to 

handle the larger memory requirements of bitmaps three times the size of 

those at 8bpp. Further, information was added to the drawing packets so the 

graphics of shared applications could be presented accurately. 

True color data will only be sent if everyone has the capability to view 

it and everyone has a 24bpp or greater display. The reason for this is that a 

display of less than 24bpp will not accurately display 24bpp information. 

Even 16bpp (32,767 colors or 65,535 colors on NT) cannot display 24 bpp 

data properly because parts of the value get stripped, resulting in subtle 

green/blue/or red shifting, though not as extreme as today. The purpose of 

true color is to view accurately high color images. Therefore, is should not be 

utilized in circumstances where the fidelity of the results is questionable. 

Further, it generates a lot more data even if a member is not really sharing 

anything that requires it, hence the restrictions. 

There is not much of a performance impact if a member is sharing an 

application such as NotepadTM, since almost everything goes as orders which 

are the same size regardless of the bit depth at which it is sent. However, if a 

member is sharing a graphically intensive application, there may be quite an 

impact. This impact effects both the amount of data sent and the latency. 

This is because a fixed amount of memory is devoted to cached bitmaps. In 

true color, the bits are three times the size as 8bpp. Therefore, only one third 

as many entries fit in the cache, meaning that we get fewer cache hits and 
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must, therefore, send bitmap bits more often. Additionally, application 

sharing has a maximum uncompressed packet size of 32,000 bytes. That 

holds less packets for the same area painted. Further, there is less 

compression of true color screen data. The specialized algorithm to arrange 

the bitmap bits so they compress even better than just PKZIP only works for 

4bpp and 8bpp data. PKZIP can only look back a fixed amount of bytes in the 

data, so sequences of the same color block do not shrink as well. 

When supporting true color 24bpp, the system does not distribute any 

palettes/color tables. When the color depth changes because someone leaves 

the conference, the system forces a repaint of the shared information. Prior 

systems did not do this even when switching between 4bpp and 8bpp, which 

resulted in some remotes seeing weird artifacts. Additionally, an unused field 

in orders packet is used to specify the sending color depth that they were 

generated for. Screen data has the color depth, so users know what to do with 

it, but orders did not. Under the prior system, users would not know whether 

to map a color to the closest palette entry or just use it plain. With the system 

of the instant invention, the drawing operations may be replayed properly. 

Further, the system of the instant invention will not compress any packet less 

than 256 bytes (prior system constant set at 128 bytes). Additionally, the 

system will persistently PKZIP packets less than or equal to 4k, which is the 

amount of persistent dictionary data saved. As it turns out, most packets 

larger than 256 bytes but smaller than 4k contain drawing orders. 

In a further embodiment of the instant invention, the system dispenses 

with the exchange of capabilities and fonts. This allows true multicasting to 

take place (lurking). In this embodiment of the instant invention, the host 

simply transmits a periodic refresh, at which point he clears his cache and 

begins to rebuild them and forces a complete repaint of his screen. Since 

fonts are no longer exchanged, just images are sent to populate the cache and 

allow proper display on the viewer's screen (cache font glyphs). This 

elimination of capabilities and font exchange allows streaming of data to 

thousands of users which would otherwise be nearly impossible to complete. 
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Numerous modifications and alternative embodiments of the instant 

invention will be apparent to those skilled in the art in view of the foregoing 

description. Accordingly, this description is to be construed as illustrative 

only and is for the purpose of teaching those skilled in the art the best mode 

for carrying out the invention. Details of the structure and implementation of 

the various components described above can be varied substantially without 

departing from the spirit of the invention, and exclusive use of all 

modifications that come within the scope of the appended claims is reserved. 
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What Is Claimed Is: 

1. A method of sharing an application program or desktop between 

a host of a multipoint data conference and a plurality of conference 

participants, comprising the steps o£ 

calculating within the host minimum capabilities of all conference 

participants in the share; 

broadcasting from the host to the conference participants in the share 

sizes of caches required to view the shared information based on the 

calculated minimum capabilities; 

establishing within the conference participants caches as required by 

the host. 

2. The method of claim 1, wherein a new conference participant 

joins the share, further comprising the steps of: 

re-calculating within the host minimum capabilities of all conference 

participants in the share including the new conference participant; 

broadcasting from the host to the conference participants in the share 

sizes of caches required to view the shared information based on the 

calculated minimum capabilities; 

establishing within the conference participants caches as required by 

the host. 

3. The method of claim 2, further comprising the steps of: 

broadcasting a sync packet to the conference participants; 

repainting the shared information based on the re-calculated minimum 

capabilities. 

4. The method of claim 1, wherein a conference participant leaves 

the share, further comprising the steps of: 
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re-calculating within the host minimum capabilities of all conference 

participants in the share excluding the conference participant who has left the 

share; 

broadcasting from the host to the conference participants in the share 

sizes of caches required to view the shared information based on the 

calculated minimum capabilities; 

establishing within the conference participants caches as required by 

the host. 

5. The method of claim 4, further comprising the steps of: 

broadcasting a sync packet to the conference participants; 

repainting the shared information based on the re-calculated minimum 

capabilities. 

6. The method of claim 1, wherein the steps of calculating within 

the host minimum capabilities of all conference participants in the share and 

establishing within the conference participants caches as required by the host 

precludes calculation of minimum capabilities of all conference participant 

within the conference participants. 

7. The method of claim 1, further comprising the step of 

transmitting privately a request to control a shared application between the 

host and one conference participate. 

8. The method of claim 7, further comprising the steps of: 

passing control of the shared application to a conference participant; 

transmitting privately control commands for the shared application 

between the host and the conference participant in control of the shared 

application; and 

periodically broadcasting from the host updates to the shared 

application program to all of the conference participants. 
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9. The method of claim 8, further comprising the step of ignoring 

within the conference participant controlling the application program the 

broadcast update from the host. 

10. The method of claim 8, wherein the step of periodically 

broadcasting updates includes the step of periodically broadcasting updates 

with a sync, further comprising the step of updating the shared program 

information within the conference participant controlling the application 

program. 

11. The method of claim 1, further comprising the steps of: 

receiving a join request from a new member; 

broadcasting a respond packet from the host; 

adding the host to a member list within the new member in response to 

the respond packet from the host; 

adding the new member into a member list within each of the 

conference participants in response to the respond packet from the host; 

broadcasting a respond packet from each of the conference members; 

adding each of the conference members to the member list within the 

new member in response to the respond packet from each of the new 

members; and 

ignoring within each of the conference members the respond packets 

from each of the conference members already included in the member lists. 

12. The method of claim 11, wherein the step of broadcasting a 

respond packet from each of the conference members is broadcasted ̀ only on a 

single channel. 

13. The method of claim 1, further comprising the steps of: 
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receiving a leave broadcast packet from one of the conference 

members; and 

deleting the conference member who broadcast the leave packet from a 

member list in each of the conference members. 

14. The method of claim 1, further comprising the steps of: 

receiving a delete broadcast packet from the host identifying a 

conference member; and 

deleting the conference member identified in the delete packet from a 

member list in each of the conference members. 

15. The method of claim 1, further comprising the steps of: 

receiving an end broadcast packet from the host; and 

deleting caches required by the host; and 

deleting a member list of all participants in the share. 

16. The method of claim 1, wherein the step of calculating within 

the host minimum capabilities of all conference participants in the share 

includes the step of calculating the minimum capabilities of all conference 

participants and the host. 

17. The method of claim 1, further comprising the steps of: 

receiving a join request from a new member; 

broadcasting a respond packet from the host; 

adding the host to a member list within the new member in response to 

the respond packet from the host; 

adding the new member into a member list within each of the 

conference participants in response to the respond packet from the host; 

transmitting privately a respond packet from each of the conference 

members to the new member; and 
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adding each of the conference members to the member list within the 

new member in response to the respond packet from each of the new 

members. 

18. A method of establishing an application program share session 

in a multipoint data conference, comprising the steps of: 

generating a create share message; 

assuming success of share session without waiting for a response to the 

create share message. 

19. The method of claim 18, further comprising the step of hosting a 

multipoint data conference, and wherein said step of assuming success is 

accomplished during said step of hosting. 

20. The method of claim 19, further comprising the step of 

admitting a first multipoint data conference participant, and wherein said step 

of assuming success is accomplished prior to said step of admitting a first 

multipoint data conference participant. 

21. The method of claim 20, further comprising the step of setting 

up attributes prior to said step of admitting a first multipoint data conference 

participant 

22. The method of claim 20, further comprising the step of setting 

up applications prior to said step of admitting a first multipoint data 

conference participant. 

23. The method of claim 20, further comprising the step of setting 

up files to be shared prior to said step of admitting a first multipoint data 

conference participant. 
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24. The method of claim 19, further comprising the steps of: 

dismissing all other conference participants from the application 

program share session; and 

maintaining the application program share session after all other 

conference participants have been dismissed. 

25. The method of claim 18, further comprising the steps of: 

admitting a conference participant to join the application program share 

session; 

receiving a request from the conference participant to assume control 

of the application program; and 

denying control of the application program to the conference 

participant. 

26. The method of claim 18, further comprising the steps of: 

admitting a conference participant to join the application program share 

session; 

receiving a request from the conference participant to assume control 

of the application program; and 

granting control of the application program to the conference 

participant. 

27. The method of claim 26, further comprising the steps of: 

receiving application program control inputs from the conference 

participant controlling the application program; and 

periodically broadcasting control input updates to the application 

program. 

28. The method of claim 27, wherein said step of receiving 

application program control inputs includes the step of communicating on a 

per-host basis with the conference participant controlling the application. 
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29. The method of claim 18, further comprising the steps of: 

admitting a conference participant to join the application program share 

session; 

transmitting a request to the conference participant to assume control of 

the application program; and 

receiving a denial to assume control of the application program from 

the conference participant. 

30. The method of claim 18, further comprising the steps of: 

admitting a conference participant to join the application program share 

session; 

transmitting a request to the conference participant to assume control of 

the application program; 

receiving a acceptance to assume control of the application program 

from the conference participant; and 

allowing the conference participant to control the application program. 

31. The method of claim 30, further comprising the steps of: 

receiving application program control inputs from the conference 

participant controlling the application program; and 

periodically broadcasting control input updates to the application 

program. 

32. The method of claim 31, wherein said step of receiving 

application program control inputs includes the step of communicating on a 

per-host basis with the conference participant controlling the application. 

33. A method of controlling a shared application in a multipoint 

data conference having a host and at least one conference participant, 

comprising the steps of: 
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sharing an application program; and 

indicating a willingness to have the application program controlled by 

conference participants. 

34. The method of claim 33, further comprising the steps of: 

receiving a request from a conference participant to assume control of 

the application program; and 

denying control of the application program to the conference 

participant. 

35. The method of claim 33, further comprising the steps of: 

receiving a request from a conference participant to assume control of 

the application program; and 

allowing control of the application program to the conference 

participant. 

36. The method of claim 35, further comprising the steps of: 

receiving application program control inputs from the conference 

participant controlling the application program; and 

periodically broadcasting control input updates to the application 

program. 

37. The method of claim 36, wherein said step of receiving 

application program control inputs includes the step of communicating on a 

per-host basis with the conference participant controlling the application. 

38. The method of claim 35, further comprising the step of 

bouncing control of the application program from the conference participant. 

39. The method of claim 35, further comprising the step of pausing 

control of the application program by the conference participant. 
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40. The method of claim 35, further comprising the steps of: 

receiving a request from the conference participant controlling the 

application program to pass control to another conference participant; and 

denying the request to pass control. 

41. The method of claim 35, further comprising the steps of: 

receiving a request from the conference participant controlling the 

application program to pass control to another conference participant; and 

approving the request to pass control. 

42. The method of claim 33, further comprising the steps of: 

transmitting a request to a conference participant to assume control of 

the application program; and 

receiving a denial to assume control of the application program from 

the conference participant. 

43. The method of claim 33, further comprising the steps of: 

transmitting a request to the conference participant to assume control of 

the application program; 

receiving a acceptance to assume control of the application program 

from the conference participant; and 

allowing the conference participant to control the application program. 

44. The method of claim 43, further comprising the steps of: 

receiving application program control inputs from the conference 

participant controlling the application program; and 

periodically broadcasting control input updates to the application 

program. 
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45. The method of claim 44, wherein said step of receiving 

application program control inputs includes the step of communicating on a 

per-host basis with the conference participant controlling the application. 

46. The method of claim 33, further comprising the steps of: 

receiving a request to assume control of the application program; and 

automatically denying the request after a period of time. 

47. The method of claim 33, further comprising the steps of: 

receiving a request to assume control of the application program; and 

having the request canceled by the conference participant. 

48. The method of claim 33, further comprising the steps of: 

receiving a first request to assume control of the application program; 

receiving a second request to assume control of the application 

program; and 

automatically denying the second request. 
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paragraph [0142] - paragraph [0153] 
paragraph [0168] - paragraph [0193] 
figures 1-4,7-10 

1-61 

1-61 

1-61 
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cited to establish the publication date of another oitation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 
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4. With regard to the title, 

E the text is approved as submitted by the applicant 
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5. With regard to the abstract, 
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the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No.  la 

▪ as suggested by the applicant 
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paragraph [0106] - paragraph [0108] 
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14/09/2011 

Applicant 
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El the international application in the language in which it was filed 
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4. With regard to the title, 

the text is approved as submitted by the applicant 

the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No.  2

as suggested by the applicant 
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date and not in conflict with the application but cited to understand *A" document defining the general state of the art which is not considered  
to be of particular relevance the principle or theory underlying the invention 

"E" earlier application or patent but published on or after the international 'V document of particular relevance; the claimed invention cannot be filing date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be special reason (as specified) considered to involve an inventive step when the document is 
"0' document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 

means being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later than 

the priority date claimed &' document member of the same patent family 

Date of the actual completion of the international search 
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Date of mailing of the international search report 
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International filing date (day/month/year) 
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18/04/2012 
Applicant 

BARCO N.V. 
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E It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 
a. With regard to the language, the international search was carried out on the basis of: 
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the international application in the language in which it was filed 

❑ a translation of the international application into , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

b. 
❑ This international search report has been established taking into account the rectification of an obvious mistake 

authorized by or notified to this Authority under Rule 91 (Rule 43.6 bis(a)). 

c. ❑ With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (See Box No. II) 
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4. With regard to the title, 

E the text is approved as submitted by the applicant 

❑ the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No.  la 

11] as suggested by the applicant 

as selected by this Authority, because the applicant failed to suggest a figure 
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'E" earlier application or patent but published on or after the international •X• document of particular relevance; the claimed invention cannot be filing date considered novel or cannot be considered to involve an inventive 
'L.' document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other ''Y' document of particular relevance; the claimed invention cannot be special reason (as specified) considered to involve an inventive step when the document is 
'0' document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
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1 

ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

The present invention relates to electronic tools for meetings with audio including 

methods or devices for providing connection to a communications network, to 

5 networks or methods of operating the network, methods or devices for use in 

displaying media content with audio as well as software for performing any of these 

methods. 

Technical background 

10 

Tools for collaboration 

Allowing ad hoc groups of persons to communicate with each other is one of the 

fundamental aspects of collaboration, problem solving, negotiation, teaching and 

education, etc. To assist in communication, there has been an explosion of electronic 

15 communication tools such as electronic conferencing tools, e.g. synchronous and 

asynchronous conferencing, online chat, Instant Messaging, audio conferencing, 

videoconferencing, data conferencing, application sharing, remote desktop sharing, 

electronic meeting systems, collaborative management (coordination) tools, project 

management systems, knowledge management systems, and social software systems. 

20 

One classic approach is the lecture or seminar often involving a presentation using 

presentation software. To a large extent the traditional single person presentation or 

lecture has been maintained with the audience being in a rather passive mode as far as 

determining, constructing, augmenting or modifying the information to be presented is 

25 concerned. 

As with other business processes, meetings are going digital. Increasingly, people are 

using computer technology alone and in conjunction with broadband networks to 

support their meeting objectives prior to and during an actual meeting. For example, e-

30 mail is used to pass around files for people to read prior to a meeting. 

Collaborative workspaces in corporate networks and on the Internet offer 

geographically distributed collaborators a virtual repository for documents related to a 
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project or a meeting. Electronic meeting support systems, such as interactive network-

connect whiteed boards and videoconferencing appliances, are available for the benefit 

of those who share the same room as well as those who are in remote locations. 

5 The AMIDA Final Public Report describes the overall methodology behind the 

development of meeting support technologies. It reports that numerous studies confirm 

that meetings dominate the way people work. Namely, according to a study conducted 

by MCI Worldcom in 2003 a business person participates in 60 meetings per month. 

People meet in groups for a multitude of reasons. They interact in numerous 

10 predictable and unpredictable ways and the results of their interactions are as varied as 

the people who participate and the projects on which they are collaborating or 

communicating. Studies of business processes also reveal that approximately 80% of 

the "workload" associated with a project or process happens in preparation for a 

meeting. In other words, many people view the "live" meeting as a milestone or 

15 deadline by which they can pace and measure their productivity and that of their 

colleagues. Unfortunately, for many information managers, being in perpetual 

meetings has reduced their ability to prepare adequately for the next meeting, 

perpetuating a vicious and negative cycle. 

20 However, Marc Al-Hames et al. report in "Audio-Visual Processing in Meetings: 

Seven Questions and Current AMI Answers", that although large parts of working 

days are consumed by meetings and conferences, unfortunately a lot of them are 

neither efficient, nor especially successful. They report a study in which people were 

asked to select emotion terms that they thought would be frequently experienced in a 

25 meeting. The top answer — mentioned from more than two third of the participants —

was "boring"; furthermore nearly one third mentioned "annoyed" as a frequently 

perceived emotion. 

The conclusion is that despite the plethora of electronic aids to meetings, fundamental 

30 problems in handling meetings have not been solved. In fact organising and 

conducting meetings in a business context involves a large number of factors. 

Participation 
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A lack of efficiency of meetings is addressed in the article "Mood indicators on 

electronic meeting tools" IBM, IP.com number: IPCOM000011711D, Publication 

Date: March 12, 2003. This article addresses the issue that the lack of direct feedback 

makes meetings clumsy, inefficient and often unproductive. It proposes a "mood 

5 indicator" as well as an "I want to ask a question" indicator which allow the presenter 

to choose an appropriate moment to pause, change track or field a question. It is 

argued that interrupting a presenter in full flow can be awkward; however, sometimes 

it is difficult to get an opportunity to ask a question or make a comment when many 

different people are trying to make their voices heard. In a similar vein, US6966035 

10 suggests displaying a "murmur frame" for a participant to express a view. To increase 

user participation, US 2010/0087139 discloses a system for sending a selection to 

another computer, and US 2006/0095376 discloses a system for secure voting. 

Commenting, voting or selecting requires that a central authority provides the 

information that is to be selected or commented or voted on. Hence, these proposals 

15 still leave a central figure such as the presenter in a dominating position and the other 

members of the meeting are largely an audience with limited selection or voting or 

participation rights. 

A further problem with meetings is that someone is usually late or has to leave early. 

20 With the person arriving late one has to decide if the meeting is interrupted and a 

summary of the proceedings so far is given. For the person leaving early (often a 

senior person), subsequent discussions can go missing. If there is a notes taker, this 

provides a personal summary of the meeting — but not an objective one. 

25 Presents systems do not provide an optimal solution. 

Legal and security issues 

A legal requirement of a meeting is that presentations, comments and submissions 

need to be completely reproducible — in some circumstances, e.g. in a share holders' 

30 meeting, the events in the meeting should be subject to total recall. Computer-

supported collaborative work technologies, particularly those which capture human 

verbal and non-verbal communications (audio and video interaction) in addition to text 

and graphics generated during a meeting, promise to have a long term impact on how 
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people will prepare for and behave during and following meetings. In addition, 

connecting to a network brings the danger of virus, malware or spyware transfer in 

either direction, and there is danger of copying of confidential information. 

5 Practical Difficulties 

Scalability and ease of use 

There are even more fundamental problems with using electronic tools in meetings. If 

two persons want to make two presentations then usually either both presentations 

must be placed on one machine or there is a need to swap between the presenters' 

10 machines. To bring the display content of a computer to a projector, the most common 

ways are to use a cable that connects the display adapter of the graphics card to the 

video input of the projector [method 1] or to use a software that captures the display 

contents and sends it over a wired or wireless network to a remote base unit connected 

to the projector [method 2]. This is often called "remote desktop" and is mostly used 

15 for remote administration or remote IT assistance purposes. 

Less common but also practiced methods are to use a special device connected to the 

display adapter of the graphics card, that captures, encodes and streams the display 

content over a wired or wireless network [method 3]. 

20 

Method 1 has several practical problems and disadvantages. In meetings where people 

want to contribute content from their own computers, e.g. to project images on a 

display, typically a video cable such as a VGA cable is used to connect each PC one at 

a time to the projector. This is not only not scalable but also can be and often is quite a 

25 cumbersome process that typically wastes valuable meeting time and takes the 

dynamism out of the meeting. Connection can be made more difficult and time 

consuming for example if the computer has to be rebooted for it to detect the projector 

or when the format of the PC differs from the format of the projector. In addition 

changing format can leave the computer with a new format that is not compatible with 

30 its own screen so that on reboot of the PC alone, nothing is displayed on the computer 

screen. Without a visible screen image the necessary re-configuration can be difficult. 

These issues are aggravated by a number of elements: 
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- The use of many different video adapters, such as VGA, DVI, DP, HDMI,. . . 

- Reach depends on cable length: too long leaves a tangled cable "salad" in the 

meeting room, too short reduces flexibility, often necessitating people to move 

around in the meeting room when they want to present something. 

5 - Cable connection is either point to point or requires tedious and extensive 

cabling and the use of complex and expensive video switches. 

- It is often difficult and time consuming to find the right display resolution and 

refresh rate that both the computer and the display or projector support. 

10 Method 2 also has many drawbacks. If the connection is made to a corporate LAN 

there is a danger of virus, malware or spyware transfer in either direction, there is 

danger of copying of confidential information, and there is the difficulty of making the 

connection, e.g. entry of a user code and password, as well the administration of such 

passwords and user codes. 

15 

The advantage of method 3 is that the computer does not need to use its own 

processing power to bring the display content in a form that is easily transported over a 

network. This advantage becomes less relevant as computers grow in processing 

power. A drawback of method 3 is that the same problems often encountered with 

20 method 1 of connecting to the display adapter remain. Another drawback is that the 

special device referred to requires significant processing power, which means that this 

device will consume much power, be relatively big and certainly be relatively 

expensive. 

25 An alternative method in the making today is to use the well known USB interface of 

the computer for extracting the display content of the computer. US 2009/0198839 

discloses such a pluggable cable arrangement. US 2011/0115689 discloses a similar 

USB solution for wireless connection to a projector. Accordingly connecting a 

projector to a computer using the standard USB port might become commonplace with 

30 time. However, this usually requires special drivers and even special hardware. 

Connecting a projector to a computer using the standard USB port hence might 

become commonplace — but even when that happens there will be a mix of new and 

legacy machines for several years. 
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Firewalls 

Additional problems can occur with firewalls. Typically a visitor to a meeting will 

bring a computer such as a laptop that is set up for a different corporate networking 

5 environment and hence has different or incompatible networking settings. The setting 

up of a firewall can be complicated and if this is not done correctly, 

telecommunication software that has to pass through a firewall may be blocked. In 

order to solve problems associated with firewalls it may be necessary to open ports or 

identify or even add programs in an exception list. If, besides a network (hardware) 

10 firewall and an operating system firewall, there is any software based third-party 

firewall like ZoneAlarm, CA Internet Security Suite or McAfee Firewall, then it is 

necessary to follow that software developer's documentation to place programs on a 

safe list or adding exceptions to the firewall rules. Such activity is beyond the usual 

user. Fussing with computer settings, or having to call for IT support wastes valuable 

15 meeting time and takes the dynamism out of the meeting. 

Audio 

Software based systems for presentations typically rely on specific software drivers to 

be installed on the client PC. An example of this is Soundflower on Apple Mac OS/X. 

20 In case the built-in generic audio driver is used, it is hard to guarantee that the audio 

will work on any given hardware, considering the large variety of sound cards in PC's. 

Conclusion 

The following problems remain for holding a face-to-face meeting using advanced 

25 electronic tools at the present time: 

- Complexity of the networking infrastructure. 

- High demands on technical expertise of users in current systems that are 

supposed to be designed to support everyday use by the non-expert user. 

- Barriers to the use of complicated technology in meetings. 

30 - Great variety of possible collaborative software solutions — none of which 

seems to solve the fundamental problems of holding successful meetings. 

- Meetings being boring or annoying for members of the meeting. 

- Complexity of firewalls and other security measures employed in corporate 
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networks. 

- Lack of, or restriction of participation by members of a meeting. 

- Time taken to prepare presentations for meetings. 

- Need to record events in the proper time sequence at meetings without 

5 burdening a meeting more than necessary. 

- Lack of standards for audio 

- Need to install proprietary drivers for audio 

- Large number of different, non-standardised sound cards in use 

Although some tools solve some of these problems effectively, no electronic meeting 

10 tool solves all of them. 

Summary of the invention 

An object of the present invention is to provide network solutions including electronic 

tools with audio for meetings as well as devices for providing connection to a 

15 communications network, to methods of operating the network, methods of displaying 

media content with audio as well as software for performing any of these methods or 

for implementing such systems. 

In one aspect the present invention relates to a method for capturing audio for use in 

20 presentation systems e.g. at meetings. A wireless network may be used to connect a 

processing device such as a laptop, personal computer, PDA, smartphone etc to a 

display device, e.g. via a projector. The present invention addresses the problems 

caused by the many different audio cards in use for commercial PC's, a lack of a 

standard way for capturing audio that works on all PC platforms (Windows, Mac, 

25 Linux, Android) and the need for synchronization of the captured audio with the 

captured video to provide lip synchronization. 

The present invention provides in embodiments a method and a system for connecting 

a processing device, e.g. a digital processing device such as a laptop, smartphone, 

30 PDA, computer, tablet and suchlike to a communications network, the processing 

device having a memory, a display and an operating system with pre-installed generic 

drivers providing a generic communications protocol for communication between 

processing device and a standard class of peripheral devices. The method and/or 
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a) coupling a peripheral device to the processing device, the peripheral device having a 

transceiver; 

5 b) setting up, by means of the pre-installed generic driver of the operating system, a 

means for communication between the peripheral device and the processing device; 

c) coupling the processing device to a communications network via the peripheral 

device; 

d) routing audio data between the processing device and the communication network 

10 via the means for communication, wherein the generic communication protocol is used 

for transferring the audio data between the processing device and the peripheral 

device. 

In particular the method and/or system can be adapted for: 

15 a) coupling a peripheral device to the processing device, the peripheral device having a 

transceiver; 

b) setting up, by means of a first pre-installed generic audio driver of the operating 

system, a means for audio communication between the peripheral device and the 

processing device and by means of a second pre-installed generic driver of the 

20 operating system, a means for data communication between the peripheral device and 

the processing device; 

c) coupling the processing device to a communications network via the peripheral 

device; 

d) routing audio data between the processing device and the communication network 

25 via the means for audio communication, wherein the first pre-installed generic audio 

driver is used for transferring the audio data between the processing device and the 

peripheral device. 

In an embodiment audio data is captured through a virtual sound card interface added 

30 as a logical device over the physical interface provided in the peripheral device. On the 

processing device only a generic sound driver such as a USB sound driver is required 

which is generally standard on any modern processing devices such as a PC (UAC 1 or 

UAC2). 
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In an aspect the present invention provides an electronic meeting tool for 

communicating arbitrary media content from users at a meeting comprising: 

a node configuration means adapted to operate a display node of a communications 

5 network, the display node being coupled to a first display, the node configuration 

means being adapted to receive user selected arbitrary media content and to control 

display of the user selected arbitrary media content on the first display; and 

at least one peripheral device adapted to communicate the user selected arbitrary 

media content via the communications network, wherein the peripheral device is a 

10 connection unit comprising: 

(a) a connector adapted to couple to a port of a processing device having a 

second display, a memory and an operating system; and 

(b) a transmitter for communicating with the communications network, 

15 

a program adapted to be loaded onto the processing device and to run on the operating 

system of the processing device, said program being adapted to obtain user selected 

arbitrary media content, said program leaving a zero footprint on termination, and 

an input device to allow the user to carry out a user action that triggers transfer of said 

20 user selected arbitrary media content to said transmitter through said port. 

Obtaining user selected arbitrary media content is preferably not obtained by 

application sharing but by the process of screen scrapping. Although software 

packages that provide screen scraping require installation on the target device, or at 

25 least require the installation of dedicated and/or custom drivers, embodiments of the 

present invention use software stored on the peripheral device which allows screen 

scraping when run on the processing device but leaves a zero footprint when 

terminated. Embodiments of the present invention can screen scrape full HD videos at 

20fps without requiring any installation of a program on the processing device nor 

30 requiring configuring the processing device such as a PC that they run on for the 

connectivity to the network hence meeting "zero footprint" operational requirements. 

The program adapted to be loaded onto the processing device and to run on the 
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5 

10 

operating system of the processing device and being adapted to obtain user selected 

arbitrary media content can be stored on the peripheral device. The transmitter can be 

a wireless transmitter or transceiver. The peripheral device can be a plug-and-play 

device. The program can adapted to screen scrape content of the second display. 

The input device can be physical actuator coupled to the peripheral device. The 

physical actuator preferably has a surface area of between 100 and 14,400 square mm. 

Alternatively, the input device can be a key displayed on the second display. The key 

displayed on the second display can be one not screen scraped by the program. 

On the peripheral device a mass storage device is provided that stores the software to 

be run on the processing device. The mass storage device can be logically closed once 

the software has been read and loaded and is running from RAM in the processing 

device. Also provided on the peripheral device is a further device such as an HID 

15 (human interface device) to capture user input and provide user feedback. In 

embodiments of the present invention, the peripheral device contains multiple internal 

logical devices that are combined: 

An HID (human interface device) used for capturing user input (e.g. following a user 

action such as pressing or activating a button) and providing user feedback, e.g. by an 

20 optical indicator such as a light ring around the button e.g. an LED ring, 

for streaming the screen scraped video content to the network and hence to a base unit 

and a display, 

A mass storage device used to store the application, and optionally 

An audio device that acts as a virtual sound card to a client PC over USB, using a 

25 generic driver such as a UAC1 or UAC2 device driver. 

Embodiments of the present invention are not limited to application sharing but make 

use of screen scraping which is able to capture all material in a neutral manner rather 

than being limited by proprietary applications. Further the screen scraper application is 

30 zero footprint on termination rather than being fully installed on the processing device. 

Embodiments of the present invention can provide arbitrary "full content" to the 

meeting room and participants can display in real-time, 

The real-time content is shown on a central display rather than being broadcast to 
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individual participants or archived. 

Embodiments of the present invention "auto compose" arbitrary user data on a central 

display or screen so that full real-time content that is provided by multiple meeting 

participants who intentionally share this content in order to make the meeting more 

5 effective and efficient, 

Embodiments of the present invention implement a principle of "democratic screen 

sharing", in which the meeting participants decide themselves on a peer-to-peer basis 

which content to share when and where. In particular in some embodiments a 

participant can obtain unilateral access to the display device, i.e. without agreement of 

10 other participants. Peer-to-peer data sharing differs from systems in which the content 

to be displayed is determined by a presenter or meeting director. The user determines 

where his content is routed to and can do so without any software configuration on the 

user processing device. 

15 In another aspect the present invention provides a method for connecting a processing 

device to a communications network, the processing device having a memory, a 

display and an operating system with at least one pre-installed generic driver providing 

a generic communications protocol for communication between processing device and 

a standard class of peripheral devices, the method comprising the steps of: 

20 a) coupling a peripheral device to the processing device, the peripheral device having a 

transceiver; 

b) setting up, by means of the pre-installed generic driver of the operating system, a 

means for communication between the peripheral device and the processing device; 

25 c) coupling the processing device to a communications network via the peripheral 

device; 

d) routing screen scraped data between the processing device and the communication 

network via the means for communication, wherein the generic communication 

protocol is used for transferring the screen scraped data between the processing device 

30 and the peripheral device. 

The routing of the screen scraped data can be to a defined network node such as a 

display node without user entry of configuration details. Thus the routing can be 
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dedicated to a specific network node such as a display node, base station etc. This is 

achieved by pairing of the peripheral device to the relevant node before the 

communication starts. 

5 In accordance with embodiments of the present invention users start an application 

from the peripheral device such as a USB dongle, thus making the connection in a 3 

step process: (1) connect, e.g. plug in the peripheral device to the processing device, 

(2) start the screen scraping application, (3) perform a user action such as click on a 

button on the peripheral device to go allow content to be displayed on the central 

10 screen or display. To achieve step 2 Autorun or AutoPlay can be used with some 

Windows operating systems, but there are many different variants based on the OS 

version and which patches have been installed. Furthermore, this mechanism is 

generally considered a security hazard, which is why most IT departments will disable 

Autorun/Autoplay. Other OS providers have disabled this function, e.g. Apple 

15 removed a similar functionality entirely from its OS/X since Snow Leopard. 

In an embodiment of the present invention a very small service - also called daemon 

on some OS's — is provided that requires installation on the processing device such as a 

laptop. This service is pre-installed on the processing device. The installation is 

20 required only once on every processing device such as a laptop. The role of this is to 

provide a permanently running service which continuously monitors if a peripheral 

device according to the present invention has been offered up for connection to the 

processing device. When such a peripheral device is connected, the service will detect 

this and start the client application software residing in the mass storage area of the 

25 peripheral device. Once the service is installed, connectivity with the peripheral device 

becomes a 2 step process: connect, e.g. plug in the peripheral device to the processing 

device, (2) perform a user action such as click on a button on the peripheral device to 

allow content to be displayed on the central screen or display. The application loaded 

from the processing device still leaves a zero footprint on termination 

30 

Step b) can comprise presenting the peripheral device to the processing device as a 

human interface device (e.g. a USB HID) and wherein the pre-installed generic driver 

is a human interface device driver (e.g. USB HID driver). 
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5 

Alternatively or additionally step b) can comprise presenting the peripheral device to 

the processing device as a mass storage device and wherein the pre-installed generic 

driver is a mass storage device driver. 

Alternatively, or additionally step b) comprises presenting the peripheral device to the 

processing device as a composite device (e.g. USB composite device) and wherein 

pre-installed generic drivers drive different device interfaces independently. 

10 A client application can be stored on the peripheral device which when run on the 

processing device obtains the screen scraped data. Such a client application can be a 

portable application and can leave a zero footprint on termination. 

In another aspect the present invention provides a peripheral device for providing 

15 communication connectivity to a processing device which is provided with memory, a 

display and an operating system with at least one pre-installed generic driver providing 

a generic communication protocol for communication between the processing device 

and a standard class of peripheral devices, the peripheral device comprising a memory 

in which executable software code is stored for execution on the processing device, 

20 said executable software code comprising: 

a first software code portion for setting up, by means of the pre-installed generic driver 

of the operating system, a means for communication between the peripheral device 

and the processing device; 

a second software code portion for connecting the processing device to a 

25 communications network via the peripheral device, the peripheral device having a 

transceiver; 

a third software code portion for screen scraping data from the processing device; and 

a fourth software code for routing screen scraped data between the processing device 

and the communications network over the means for communication; wherein the first 

30 software code portion is adapted to use the generic communication protocol for 

transferring the screen scraped data between the processing device and the peripheral 

device. 
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The first software code portion can be adapted to present the peripheral device to the 

processing device as a human interface device and wherein the pre-installed generic 

driver is a human interface device driver. The first software code portion can be 

adapted to present the peripheral device to the processing device as a mass storage 

5 device and wherein the pre-installed generic driver is a mass storage device driver. 

The first software code portion can be adapted to present the peripheral device to the 

processing device as a composite device and wherein pre-installed generic drivers 

drive different device interfaces independently. 

10 The executable software code can comprise fifth code for providing a means for 

connecting to the communications network including a base node. The third code can 

comprise means for capturing video frame buffers of the processing device. 

The executable software code can comprise sixth code for providing a means for 

15 encoding, compressing and optionally encrypting the screen scraped data and sending 

the screen scraped data the communication network. The executable software code can 

comprise seventhcode for providing a means for handling the peripheral device. The 

executable software code can comprise eighth code for providing means for initiating 

connection to the base node. The executable software code can comprise ninth code 

20 for receiving inputs from an input device on the peripheral device. The executable 

software code can comprise tenth code for providing a means for sending state 

changes to the visual indicator on the peripheral device. The executable software code 

can comprise eleventh code for providing a means for presenting to the user a GUI. 

The executable software code can comprise twelfth code for presenting a GUI for 

25 administration of the said executable software code when executed as a portable 

application. The executable software code can comprise thirteenth code for providing 

a means for displaying and activating a key on the display of the client processing 

device for allowing a user to input the start the transfer of data from the processing 

device to the base node. 

30 

In another aspect the present invention provides a peripheral device for providing 

communication connectivity to a processing device which is provided with memory, a 

display and an operating system with at least one pre-installed generic driver providing 
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a generic communication protocol for communication between the processing device 

and a standard class of peripheral devices, the peripheral device comprising a memory 

in which executable software code is stored for execution on the processing device, 

said executable software code comprising: 

5 a first software code portion for setting up, by means of the pre-installed generic driver 

of the operating system, a means for communication between the peripheral device 

and the processing device; 

a second software code portion for connecting the processing device to a 

communications network via the peripheral device, the peripheral device having a 

10 transceiver; and 

a third processing software code for routing data between the processing device and 

the communications network over the means for communication; wherein the first 

software code portion is adapted to use the generic communication protocol for 

transferring the data between the processing device and the peripheral device, and 

15 an input device coupled to the peripheral device, the input device being adapted to 

react to a user action to trigger the transfer of the data from the processing device to 

the peripheral device. 

The first software code portion can be adapted to present the peripheral device to the 

20 processing device as a human interface device and wherein the pre-installed generic 

driver is a human interface device driver. The first software code portion can be 

adapted to present the peripheral device to the processing device as a mass storage 

device and wherein the pre-installed generic driver is a mass storage device driver. 

The first software code portion can be adapted to present the peripheral device to the 

25 processing device as a composite device and wherein pre-installed generic drivers 

drive different device interfaces independently. 

The input device is preferably a physical actuator coupled to the peripheral device. 

The physical actuator preferably has a surface area of between 100 and 14,400 square 

30 mm. The input device can be for example a key for display on the display. The 

executable software code can comprise fourth code for providing a means for 

connecting to the communications network including a base node. The executable 

software code can comprise fifth code for providing a means for capturing video frame 
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buffers of the processing device. The executable software code can comprise sixth 

code for providing a means for encoding, compressing and optionally encrypting the 

video frames and sending them over a secure link to the base node. The executable 

software code can comprise seventh code for providing a means for handling the 

5 peripheral device. The executable software code can comprise eighth code for 

providing a means for initiating connection to the base node. The executable software 

code can comprises ninth code for receive inputs from an input device on the 

peripheral device. The executable software code can comprise tenth code for providing 

a means for sending state changes to the visual indicator on the peripheral device. The 

10 executable software code can comprise eleventh code for providing a means for 

presenting the user a GUI. The executable software code can comprise twelfth code 

for presenting GUI for administration of the executable software code when executed 

as a portable application. The executable software code can comprise thirteenth code 

for providing a means for displaying and activating a key on the display of the 

15 processing device for allowing a user input to start the transfer of data from the 

processing device to the base node. 

In another aspect of the invention a peripheral device is provided for providing 

communication connectivity to a processing device which is provided with memory, a 

20 display and an operating system with at least one pre-installed generic driver providing 

a generic communication protocol for communication between the processing device 

and a standard class of peripheral devices, the peripheral device comprising a memory 

in which executable software code is stored for execution on the processing device, 

said executable software code comprising: 

25 a first software code portion for setting up, by means of the pre-installed generic driver 

of the operating system, a means for communication between the peripheral device 

and the processing device; 

a second software code portion for connecting the processing device to a 

communications network via the peripheral device, the peripheral device having a 

30 transceiver; 

a third software code portion for receiving media content from the network and for 

displaying the media content on the display in accordance with a set of rules; wherein 

the first software code portion is adapted to use the generic communication protocol 
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for transferring the media content between the peripheral device and the processing 

device. 

The executable software code can comprise fourth code for providing a means for 

5 correctly configuring a receiver as an access point. The executable software code can 

comprise fifth code for providing a means for listening for output of connection units 

trying to connect on a specific port. The executable software code can comprise sixth 

code for providing a means for a GUI for administration purposes. The executable 

software code can comprise seventh code for providing a means for publishing its 

10 presence over the network using the zeroconf protocol. The executable software code 

can comprise eighth code for providing a means for accepting and installing software 

updates. The executable software code can comprise ninth code for providing a means 

for providing facilities for pairing of connection units to the processing device. The 

executable software code can comprise tenth code for providing a means for auto-

15 composing of different incoming arbitrary media streams and rendering of composited 

image on display. The executable software code can comprise eleventh code for 

providing a means for receiving, decrypting and decoding incoming arbitrary media 

content. The executable software code can comprise twelfth code for scaling of 

incoming arbitrary media streams. The executable software code can comprise 

20 thirteenth code for providing a means for displaying incoming arbitrary media content 

in accordance with a set of rules. 

The present invention also provides a method for communicating arbitrary media 

content from users at a meeting comprising: 

25 operating a display node of a communications network, the display node being 

coupled to a first display, to receive user selected arbitrary media content and to 

control display of the user selected arbitrary media content on the first display; and 

connecting a peripheral device to a port of a processing device and communicating the 

user selected arbitrary media content via the communications network, 

30 loading a program onto the processing device and running the program on the 

operating system of the processing device to obtain user selected arbitrary media 

content, said program leaving a zero footprint on termination, and 

triggering transfer of said user selected arbitrary media content to said transmitter 
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through said port after a user action on an input device. 

The present invention also provides a peripheral device comprising: 

a base 

5 a connector for connection to a plug and play port of a host processing device, 

a flexible connection between the base and the connector for transferring data signals 

and power, 

an actuator on the base for actuating a signal and for transferring the signal to the 

connector for transfer to the port, wherein the base has electronics comprising 

10 permanent storage for storing a portable application, a processing engine, a transceiver 

and a visual indicator. 

The present invention also provides a method for providing communication 

connectivity from a processing device, 

15 setting up a communications network between a base node of the communications 

network and a peripheral device coupled to the processing device; 

transferring media content between the processing device and the peripheral device, 

transmitting the media content from the peripheral device to the communications 

network, 

20 receiving media content from the communications network at the base node and 

displaying the media content on a display in accordance with a set of rules. 

Any of the above software code stored on a non-transitory storage medium. 

25 Definitions 

"Plug and play" is a term used to describe the characteristic of a computer bus, or 

device specification, which facilitates the discovery of a hardware component in a 

system, without the need for physical device configuration, or user intervention in 

30 resolving resource conflicts. Plug and play devices can be added to a bus of a 

computing system (while running or when shut down), and the newly added device 

and possibly the rest of the computing system is automatically configured to make the 

newly added device work, both from hardware and from software perspective. 
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5 

10 

Plug and play interfaces include for example (not an exhaustive list): Firewire (IEEE-

1394), PCI, Mini PCI, PCI Express, Mini PCI Express, PCMCIA, PC Card, Universal 

Serial Bus (USB), SDIO cards. 

"Auto-configuration" is the automatic configuration of devices without manual 

intervention, without setting any switches or jumpers, and without any need for 

software configuration. An example of auto-configuring devices: USB devices. 

Examples of auto-configuring protocols: DHCP, Zeroconf, Bonjour. 

A plug and play device has auto-configuration software by default to make it plug and 

play. Example: USB devices are made to be plug and play by including the correct 

auto-configuration software (e.g. host driver, host stack, application software). 

Autoconfiguration can also refer to a software alone and is not restricted to a physical 

15 device. 

"Hot swapping and hot plugging" are terms used to describe the functions of replacing 

computer system components without shutting down the system. More specifically, 

hot swapping describes replacing components without significant interruption to the 

20 system, while hot plugging describes the addition of components that would expand 

the system without significant interruption to the operation of the system. A well-

known example of this functionality is the Universal Serial Bus (USB) that allows 

users to add or remove peripheral components such as a mouse, keyboard, or printer. 

Other examples are eSATA, PCIe, FireWire, for example. 

25 

A "portable application" (portable app), sometimes also called standalone, is a 

computer software program designed to run without installation on the target machine. 

This type of application is stored on a removable storage device such as a CD, USB 

flash drive, flash card, or floppy disk — storing its program files, configuration 

30 information and data on the storage medium alone. It is a program that can be stored 

on an electronic device such as a USB flash drive, iPod, memory card, portable hard 

drive or other portable electronic device and runs on a computer or other processing 

device coupled to the electronic device without making permanent configuration 
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changes to the host computer. All such programs have a zero-footprint, meaning all 

temporary files, registry entries, and any other changes to the machine exist only while 

the program is running. 

5 To be considered a portable application, for purpose of this invention, a software 

program must: 

Not require any kind of formal installation onto a computer's permanent storage device 

to be executed, and can be stored on a removable storage device such as USB flash 

drive, iPod, memory card, portable hard drive or other portable electronic storage 

10 device thus enabling it to be used on multiple computers. 

Settings are stored with, and can be preferably carried around with, the software (i.e., 

they are written to the electronic device such as a USB drive). Settings are not stored 

to the registry or any other central system database of the computer. 

15 Leaves a zero (or near-zero) "footprint" on any PC it is run on after being used. i.e., all 

temporary files/registry settings should be either avoided or at least removed once the 

program has exited, and files created by the user can be saved directly to the same 

removable media as the application is stored on. 

20 A portable application does not leave its files or settings on the host computer on 

which it runs. For example, the application does not write to the Windows registry or 

store its configuration files (such as an INI file) in the user's profile; instead, it stores 

its configuration files in the program's directory. Another requirement, since file paths 

will often differ on changing computers due to variation in Windows drive letter 

25 assignments, is the need for applications to store them in a relative format. Preferably, 

such a program does not require a launcher program to copy necessary settings and 

files to the host computer when the application starts and move them back to the 

application's directory when it closes as this may leave a residue on the hard drive in 

case of power failure. 

30 

"Electronic meeting systems" (EMS) need to be distinguished on the one hand from 

classic groupware, on the other from web conferencing systems. In reality, there is 

some overlap between minor features of products of the named categories. The main 
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difference from groupware is the intensity of collaboration. EMS should be 

distinguished from systems with which it is possible to show the contents of an 

individual computer screen on a remote display with multiple users at the same time. 

5 "Groupware" supports collaboration within groups where the individual contributions 

remain identifiable. In contrast, EMS enable the group to cooperatively produce a 

result for which the group is responsible as a whole. In a business process, groupware 

and electronic meeting systems complement each other: Groupware supports teams 

when researching and creating documents in the run up to an EMS session or when 

10 implementing the results of such a session. 

"Web conferencing systems" and "electronic meeting systems" complement each other 

in the online meeting or workshop: EMS extends the web conferencing system by 

providing interactive tools for producing and documenting group results. On the other 

15 hand, "web conferencing systems" complement EMS with the screen sharing and 

voice conferencing functionality required in synchronous online meetings and not 

present in EMS. 

"Data conferencing" refers to a communication session among two or more 

20 participants sharing computer data in real time. Interaction and presentation devices 

such as a screen, keyboard, mouse, camera, etc. can be shared. It is a term used to 

distinguish from video conferencing and audio conferencing. The data can include 

screen, documents, graphics, drawings and applications that can be seen by the 

participants of the meeting. 

25 

"Application sharing" is an element of remote access, falling under the collaborative 

software umbrella, that enables two or more users to access a shared application or 

document from their respective computers simultaneously in real time. Generally, the 

shared application or document will be running on a host computer, and remote access 

30 to the shared content will be provided to other users by the host user. Application 

sharing should be distinguished from systems in which collaboration on the 

applications between different users is not possible but the contents of individual 

computer screens can be projected onto a remote display with multiple users at the 
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The term "arbitrary media content" refers to the fact that a user may generate, create or 

select any media content that is appropriate to display. This differs from client voting 

5 on, or selecting of media content that is displayed by another in a meeting or 

presentation. This term refers to client oriented, distributed rights and privileges for 

the display of content rather than a central presenter providing content which is 

presented to the members of the meeting. 

10 "Screen scraping" in our sense refers to reading the video frame buffers and 

processing them, rather than just rendering them on a display. Screen scraping for 

presentations is described in US2002/0 196378 to Slobodin et al which is included 

herein by reference. 

15 "Auto composition" or "auto layout" refers to the automatic nature in which multiple 

graphics/video sources are rendered on a central display, without user intervention and 

in a way that a user would intuitively expect it to happen. 

"Wireless" and "wireless communication network" can be any network that does not 

20 use cable links between nodes, e.g. uses RF, optical or InfraRed for communication 

purposes, such as IrDA, diffuse infra-red, WLAN, WiMax, WiFi, WiFi Direct, 

Bluetooth or any other wireless communication network known to the person skilled 

in the art such as optical networks like LiFi. 

25 "Computer" generally refers to a processing device, i.e. having a processing engine 

capable of various types of digital processing, such as rendering graphics images for 

display. A computer can be in the form of a work station, a personal computer, a lap-

top, a palm top, a PDA, a smartphone, a tablet etc. Generally a computer has memory 

such as volatile RAM. Non-volatile memory such as a hard disc, optical disk or solid 

30 state memory can be included in the computer or can be a peripheral device. Currently 

most computers are electronic but the term "computer" also include optics based 

computing devices. 
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The term "pre-installed generic driver" is intended to mean a driver which is installed 

on a processing device such as a computer as a standard driver, e.g. is installed with 

the installation of the operating system. Such a driver is standard for the operating 

system and can drive a standard class of peripheral devices coupled to or connected to 

5 the processing device. The installation of a specific driver for such a peripheral device 

is not required. Such a generic driver can be a human interface driver (HID) or a mass 

storage device driver, which has predetermined software components configured for 

driving mass storage, a CD-ROM, a keyboard etc. or combinations of these. Such 

devices can be readable and writable computer peripheral memory devices such as 

10 USB memory sticks, flash memories, external hard drives, or more. 

Brief Descriptions of the drawings 

Fig. la shows a meeting room that can be used with embodiments of the present 

15 invention. Fig. lb shows a combination of a client processing device, a connection 

unit, a base node and a display in accordance with an embodiment of the present 

invention. 

Fig 2 shows a screen display in accordance with an embodiment of the present 

invention. 

20 Figs. 3 to 5 show a base node and a peripheral device and a client processing device in 

accordance with embodiments of the present invention. 

Fig 6 shows a display in accordance with an embodiment of the present invention. 

Fig. 7 shows a peripheral device in accordance with an embodiment of the present 

invention. 

25 Fig. 8 shows a client processing device in accordance with an embodiment of the 

present invention. 

Fig. 9 shows a further client processing device in accordance with an embodiment of 

the present invention. 

Fig. 10 shows an embodiment of a peripheral device in accordance with an 

30 embodiment of the present invention. 

Fig. 11 is a schematic representation of a communications system for presentations in 

which audio has been integrated in accordance with an embodiment of the present 

invention. 
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Detailed Description of the Embodiments of the present Invention 

The present invention will be described with respect to particular embodiments and 

with reference to certain drawings but the invention is not limited thereto but only by 

5 the claims. The drawings described are only schematic and are non-limiting. 

Furthermore, the terms first, second, third and the like in the description and in the 

claims, are used for distinguishing between similar elements and not necessarily for 

describing a sequential or chronological order. The terms are interchangeable under 

10 appropriate circumstances and the embodiments of the invention can operate in other 

sequences than described or illustrated herein. 

Moreover, the terms top, bottom, over, under and the like in the description and the 

claims are used for descriptive purposes and not necessarily for describing relative 

15 positions. The terms so used arc interchangeable under appropriate circumstances and 

the embodiments of the invention described herein can operate in other orientations 

than described or illustrated herein. 

The term "comprising", used in the claims, should not be interpreted as being 

20 restricted to the means listed thereafter; it does not exclude other elements or steps. It 

needs to be interpreted as specifying the presence of the stated features, integers, steps 

or components as referred to, but does not preclude the presence or addition of one or 

more other features, integers, steps or components, or groups thereof. Thus, the scope 

of the expression "a device comprising means A and B" should not be limited to 

25 devices consisting only of components A and B. It means that with respect to the 

present invention, the only relevant components of the device are A and B. 

Similarly, it is to be noticed that the term "coupled", also used in the description or 

claims, should not be interpreted as being restricted to direct connections only. Thus, 

30 the scope of the expression "a device A coupled to a device B" should not be limited to 

devices or systems wherein an output of device A is directly connected to an input of 

device B. It means that there exists a path between an output of A and an input of B 

which may be a path including other devices or means. 
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Elements or parts of the described devices may comprise logic encoded in media for 

performing any kind of information processing. Logic may comprise software encoded 

in a disk or other computer-readable medium and/or instructions encoded in an 

5 application specific integrated circuit (ASIC), field programmable gate array (FPGA), 

or other processor or hardware. 

10 

15 

References to software can encompass any type of programs in any language 

executable directly or indirectly by a processor. 

References to logic, hardware, processor or circuitry can encompass any kind of logic 

or analog circuitry, integrated to any degree, and not limited to general purpose 

processors, digital signal processors, ASICs, FPGAs, discrete components or transistor 

logic gates and so on. 

Embodiments of the present invention provide solutions to three major problems with 

meetings: 

a) the time taken to prepare for a meeting. This is mainly achieved by allowing "on-

20 the-fly" presentation of any displayable information. This information does not 

have to be linked into any particular presentation software, nor to be compatible 

with any such presentation software, 

b) the time taken to conduct the meeting using electronic meeting tools. This is 

achieved by reducing the time to connect computers to the display or projection 

25 system. 

c) the time taken to reflect and review and document the meeting afterwards. This is 

achieved by providing the possibility of recording the course of the meeting in the 

same time sequence that it was carried out as well as be able to store all data 

presented and who presented it. 

30 

Fig. la is a schematic representation of a generic meeting room 30 with a meeting 

table that can be used with embodiments of the present invention. Participants 37 

having some form of processing device 31 such as a laptop computer, a tablet, a PDA 
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etc. Each of the processing devices 31 can be a host device and has a first connection 

unit 47 to which it is coupled. The first connection unit 47 provides access to a 

network 50 which in this case is a wireless network, but could be a wired network. 

Each connection unit 47 may be coupled to an input device 48 which will be described 

5 in more detail later. A user 37 will typically at a distance from the processing device 

37 which is ergonomically satisfactory. This ergonomic boundary is typically an area 

of about 1000 sq cm to 4000 sq cm. This ergonomic boundary will typically have the 

user as one side of the boundary and the comfortable reach of the arms will determine 

an area on the left and right of the processing device which falls within the ergonomic 

10 boundary and the far edge of the boundary of the processing device (normally 

delimited by a display screen) will determine the other side of the ergonomic 

boundary. The area defined by the ergonomic boundary will overlap or include the 

processing device 3litself. The processing device will also have an outer physical 

boundary. The input device 48 is preferably arranged to operate outside the boundary 

15 of the processing device 31 but within the ergonomic boundary. Preferably the input 

device is arranged to function when it is flat on the table. The input device preferably 

has a size of activation area of between 1 and 144 square cm. 

Preferably the network 50 is a local area network, i.e. preferably local to the meeting 

20 room for security reasons but the network 50 may have access to other local or wide 

area networks such as 51 or to a larger corporate network or the internet 43, for 

example via a router 42. Another node of the network 50 is the base or display node 

36. This node 36 may optionally be a wireless access point. The base node 36 may 

also be a processing device or host computer and may be coupled to a second 

25 connection unit 49 that provides access to the network 50 thus linking all of the 

processing devices 31, 36 together. The connection unit may have an input device as 

described above. Alternatively, network connections installed on the base node 36 can 

be used. Audio equipment 46 may be provided, e.g. a telephone that allows other 

members of the meeting to call in from remote destinations. 

30 

The display node 36 is coupled to and adapted to allow display of media on some kind 

of display 44. The display node is in embodiments of the present invention a base node 

of the communications network 50. The display 44 may be a projector and/or screen, 
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the projector being coupled to the base node 36. A whiteboard 45 can optionally be 

provided that can be optionally coupled to the display 44 and/or the base node 36, e.g. 

when the whiteboard can record electronically what is written on it. Optionally, a 

camera 35 may be provided to record the entries on the whiteboard 45. The camera 35 

5 may have a third connection unit 52 for connecting the camera 35 to the network 50 so 

that the data from the whiteboard can be recorded and stored or transmitted to other 

networks via router 42. The connection unit 52 may have an input device 53 as 

described above for the connection unit 47. 

10 Optional equipment can be cameras 39, 40, 41 for recording the progress of the 

meeting. These cameras can be linked by a network 51, e.g. a cable network to the 

router 42 and/or the base node 36. Another optional item is a microphone or 

microphones 38 that can be used to transfer audio, e.g. to the processing devices 31 

and to loud speakers (not shown) attached to the base node 36 or part of the display 

15 44. 

Any or all of the outputs of the processing devices 31, the cameras, the whiteboard, 

etc. can be recorded and stored digitally, e.g. in node 36 or elsewhere to provide a 

complete record with correct time sequence. 

20 

Summarising the above, the present invention provides an electronic meeting tool for 

communicating arbitrary media content between different users 37 (with their own 

processing devices 31, e.g. PC, mobile phone, or tablet) and one display or projector or 

multiple displays or projectors 44 in the meeting room 30. 

25 

Referring to Figs. la and lb embodiments of the present invention comprise a base or 

display node 36 being a processing device, e.g. a host computer adapted to receive 

user selected arbitrary media content, the base node 36 being coupled to a central 

display 44 which can be a fixed format display and/or a projector or similar. The 

30 arbitrary media content can be provided from any of the user processing devices 31. 

The base node 36 can be adapted to display the received user selected arbitrary media 

content in accordance with a set of rules, e.g. FIFO, automatically, on request or 

approval, forced to display, in accordance with a priority etc. Optionally the base node 
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36 is adapted to force display of the received user selected arbitrary media content, i.e. 

to allow participation in the meeting by an individual user displaying own selected 

content on display 44 independently of the person who is nominally responsible for 

giving a presentation or chairing the meeting. Forcing the display can also be 

5 considered as a rule. The meeting tool can also be adapted to allow a priority setting. 

This means that a user can set a priority setting for the media to be displayed. A 

priority of "1" for example can be interpreted by the base node as a forced display, a 

priority "2" can be interpreted by the base node as display as soon as possible, priority 

"3" can be interpreted by the base node as place in queue and display as the time 

10 comes etc. Setting and using priorities for display are also considered to be working to 

rules. To execute the rules, the base node 36 may have a decision module. The base 

node 36 may be a host computer having a processing engine such as a microprocessor 

and a memory. Preferably, the base node 36 is adapted to treat media content passed to 

the base node 36 from any or all of the connection units 47 in an equal manner. The 

15 base node 36 may be adapted to auto compose the media content on the central display 

44 connected to it, e.g. from one or more processing devices 31. 

An independent aspect of the present invention is at least one connection unit 47, 

(optionally 49 for receiving or optionally connection unit 52) adapted to communicate 

20 the user selected arbitrary media content to said base node 36. Preferably the 

connection units 47 and/or optionally 49 or optionally connection unit 52 are physical 

plug-and-play devices. An example of a connection unit is shown schematically in Fig. 

10. 

25 The connection unit 47 be may integrated into a user processing device 31, e.g. as an 

internal peripheral device or may preferably be an external peripheral device 

comprising a connector adapted to couple to a port of a user processing device 31. The 

processing device 31 may have a client display, a processing engine such as a 

microprocessor, a memory and an operating system. The optional connection unit 49 

30 may be integrated into the base node 36, e.g. as an internal peripheral device or may be 

an external peripheral device comprising a connector adapted to couple to a port of the 

base node 36. The connection unit 49 may be fully integrated into the base node 36, 

e.g. is an internal network interface of the base node 36. The base node 36 may have a 
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processing engine such as a microprocessor, a memory and an operating system. 

The user processing devices 31, the connection units 47, (optionally 49 or optionally 

connection unit 52) and the base node 36 co-operate to form a communication network 

5 50 for linking between at least one of the plurality of processing devices 31, 36 and 35 

and the central display device 44. The communication network 50 is adapted to 

receive arbitrary media content from at least one of the plurality of processing devices 

31 and to transmit the arbitrary media content of at least one of the plurality of 

processing devices to the central display device 44. 

10 

An independent aspect of the present invention is a portable application 60 adapted to 

be loaded onto a client processing device 31 and to be run on the operating system of 

the client processing device 31. The portable application 60 runs as a process on the 

client processing device 31 that is adapted to deliver an arbitrary media content from 

15 the client processing device 31 to the communication network 50 in response to a user 

action applied to an input device 48, the process leaving a zero footprint on 

termination on the client processing device 31. Optionally the portable application 60 

is stored on each connection unit 47 and optionally 49. Preferably the portable 

application 60 is adapted to "screen scrape" content of the client display of the client 

20 processing device 31. Optionally the portable application 60 when run on a processing 

device 31 is adapted to "screen scrape" content of the client display of this client 

processing device 31 and to transmit it via a connection unit 47. Optionally the 

portable application 60 when run on the processing device is adapted to "screen 

scrape" content of the client display of the client processing device 31 and to transmit 

25 it via a network interface of the processing device 31, for example if the connection 

unit 47 has no transmitter or this is not functioning. 

The connection unit 47 for communicating with said base node 36 has a network 

interface e.g. comprising a transmitter 62. The transmitter 62 is preferably a 

30 transceiver. Optionally the transmitter/receiver can be a wireless transmitter/receiver. 

The base node 36 for communicating with the connection unit 47 has a receiver 63 

which can be included in the connection unit 49 or integrated into the base node 36. 
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The receiver is preferably a transceiver. Optionally the transmitter/receiver can be a 

wireless transmitter/receiver. 

The input device 48 allows a user interaction with the connection unit 47. Preferably 

5 the input device 48 is physical actuator coupled to the connection unit 47. The user 

action applied to the input device 48 generates a signal that can trigger transfer of data 

from the processing device 31 (to which the connection unit 47 is coupled) to the 

network 50. Preferably the input device 48 has an activating surface that is between 

100 and 14,400 square mm. Optionally, the input device 48 can be a key displayed on 

10 the client display 1 of a client processing device 31. This key can be activated, e.g. by 

use of a pointing device such as a mouse trigger transfer of data from the processing 

device 31 to the network 50. 

The connection unit 47 is preferably provided with a visual indicator 61, e.g. for 

15 allowing user feedback from the connection unit 47 of the status of any activity. 

The system also can include a server program 64 adapted to be loaded onto the base 

node 36, said program 64 being adapted to receive arbitrary media content from one or 

a plurality of client processing devices 31 through said connection units 47, (optionally 

20 49 or 52), and to show this plurality of arbitrary media content streams on one or a 

plurality of displays 44. The server program 64 may be adapted to allow display in 

accordance with one or more rules, e.g. FIFO, automatically, on request, forced, in 

accordance with a priority etc. To execute the rules, the server program 64 may have a 

decision module. 

25 

Preferably, the server program 64 is adapted to treat media content passed to it from 

any or all of the connection units 47 or 52 in an equal manner. The server program 64 

may be adapted to auto compose the media content on the central display 44. 

30 The server program 64 may be a portable application adapted to be loaded onto the 

base node 36 and to be run on the operating system of the base node 36. The portable 

application 64 runs a process on the base node 36 that is adapted to display an 

arbitrary media content received from the client processing device 31 via the 
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communication network 50, the process leaving a zero footprint on the base node 36 

on termination. Optionally the portable application 64 is stored on each connection 

unit 49 and optionally 47 and can be installed therefrom. 

5 The system may also include a central display device 44 and optionally a whiteboard 

45 or other display means such as a printer. The display 44 being adapted to receive 

user selected arbitrary media content, and may be adapted to allow display of the 

received user selected arbitrary media content in accordance with one or more rules, 

e.g. FIFO, automatic, forced, on request or approval, in accordance with a priority etc. 

10 

Optionally, one of the connection units 47 can be adapted to be a master connection 

unit. Such a master connection unit may be adapted to instruct the base node when 

media content from a client processing device 31 may be displayed or which of the 

processing devices may be allowed to send content for display. 

15 

In embodiments of the present invention, at least one portable application is used, e.g. 

for the client software on a client processing device 31 or optionally on the base node 

36. In these embodiments, one of the pre-installed generic drivers of the operating 

system on the relevant computer device 31, 36 is exploited for setting up 

20 communication from the computer device 31, 36 to the network 50 via the connection 

unit 47, (optionally 49). The generic driver is used in connection with the connection 

unit 47, (optionally 49) operating as a peripheral device but the use can go beyond that 

of the standard class of peripheral devices for which the generic driver is intended. In 

some embodiments the connection unit 47, (optionally 49) operated as a peripheral 

25 device communicates with the relevant processing device 31, 36 by using a generic 

communication protocol provided by the pre-installed generic driver. Pre-installed 

USB drivers are examples. Preferably the setting up of the communication of network 

50 using connection unit 47, (optionally 49) does not alter or affect the networking 

capability of the relevant processing device 31, 36. For example, if a browser is started 

30 on the client processing device 31, this browser can use the standard network 

interfaces on the processing device 31. This means that transfer of data via the 

connection unit 47 (optionally 49) is independent of transfer of data over the network 

interfaces of processing device 31 or 36. This has the advantage that each user can 
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carry out processing such as searching on the internet to gather data independently of 

the transfer of data to be displayed during a meeting, or receive emails etc. 

The use of a portable application has the advantage that any modification to settings in 

5 the register or generally in the operating system can be avoided, so that upon any form 

of termination, e.g. disconnecting the electronic device, system crash, no trace is left. 

This is generally termed "zero footprint". 

The present invention has the advantage of scalability. It can provide a display system 

10 for use by a plurality of users in meetings. Every user in the meeting thus can have a 

client processing device 31 for coupling to a connection unit 47. A first user action 

connects the client processing device 31 to the base node 36, e.g. by inserting a 

connection unit 47 into the relevant interface connector on the processing device 31, 

e.g. a USB interface. A second user action comprising activating a button or key on 

15 the input device (e.g. by depressing it) then starts the process of transmitting arbitrary 

media content from the client processing device 31 to the base node 36. This process 

preferably includes screen scraping data from the processing device. Using screen 

scraping avoids special programs being installed on the base node 36 to carry out 

graphical commands sent from the processing device 31. When the base node 36 

20 receives the plurality of arbitrary media content, it can allow auto composition of this 

media content on the central display connected to it. 

The present invention will now be described further with reference to certain more 

specific embodiments. 

25 

With reference to Fig. 2, the base node software (6) running on a base node 36 can be 

adapted to display on the central display a splash screen (21) showing its readiness to 

receive arbitrary media content over its receiver. This splash screen (21) can also show 

instructions on how to use the system, as well as the configuration parameters (see 

30 later) to reach the base node 36. These configuration parameters are also shown in a 

transparent canvas at the bottom of the central display (22). 

A client processing device 31 that wants to have its arbitrary media content displayed 
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on the central display connected to the base node 36 is connected to a connection unit 

47. The portable application 60 will be executed on the client processing device 31 as 

a host device. A first user interaction creates a connection between the portable 

application 60 and the base node 36 using the transmitter in the connection unit 47 and 

5 the receiver in the base node 36. The first user interaction can be the connection of the 

unit 47 to the client processing device 31. A second user interaction, this time on the 

input device 48, activates screen scraping by the portable application of the arbitrary 

media content from the client processing device display, which is then sent over the 

connector unit 47 to the base node. 

10 

The base node 36 receives the plurality of arbitrary media content coming from one or 

more connection units 47, and auto composes this media content for rendering on the 

central display. 

15 The visual indicator 61 on the connection unit 47 indicates to the user and to other 

participants in the meeting that media content is being sent by that connection unit 47 

to the base node 36 for display. 

Repeating the second user interaction on the input device 48 of a connection unit 47 

20 decouples the media content from that connection unit 47 from the base node 36. The 

base node 36 removes that media content from the composed image on the central 

display and recomposes the remaining content on the central display. 

The content on the central display/projector is auto arranged as shown in figure 2. 

25 When user 1 adds content, his/her display will be scaled to fi ll the available central 

display canvas as much as possible, but without affecting the aspect ratio. When user 2 

adds in, his content is added to the side of the first image. When user 3 adds his 

content, the arrangement is, for example, triangle wise. Adding user 4, the image 

becomes a 2 by 2 tiling, which is the maximum available. When an additional user 

30 attempts to add content, he will be blocked. When a user initiates action to remove 

his/her content, his/her media content is removed from the central display and one 

moves backward in the composition sequence shown in figure 2. 
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Base node software 

The base node software has one or more of the following features: 

- First code for providing a means or a method step for correctly configuring the 

receiver of the base node. 

5 - Second code for providing a means or a method step for listening for output of 

connection units trying to connect on a specific port. 

- Optionally, third code for providing a means or a method step for a GUI for 

administration purposes, offered for example over a web interface. 

- Optionally, fourth code for providing a means or a method step for publishing 

10 its presence over the network using the zeroconf protocol. 

- Optionally, fifth code for providing a means or a method step for accepting and 

installing software updates of the base node as well as for the portable 

application software for the connection units. 

- Sixth code for providing a means or a method step for providing facilities for 

15 pairing of connection units to the base node. 

- Seventh code for providing a means or a method step for auto-composing of 

different incoming arbitrary media streams and rendering of composited image 

on display or projector screen. 

- Eighth code for providing a means or a method step for receiving, decrypting 

20 and decoding incoming arbitrary media content. 

- Optionally ninth code for providing a means or a method step for scaling of 

incoming arbitrary media streams 

- Optionally tenth code for providing a means for displaying incoming arbitrary 

media content in accordance with a set of one or more rules. 

25 

Any of the above code may be stored on a non-transitory machine readable storage 

medium such as an optical disk, a magnetic disk, magnetic tape, solid state memory, 

USB mass storage device etc. 

30 Portable application for the client processing device 

The portable application comprises an algorithm for screen scraping. Screen scraping 

algorithms include VNC and RDP or similar. The algorithm may include a 
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combination of algorithms such as VNC and RDP that are optimized for different 

content, e.g. static text or video. The portable application has one or more of the 

following features: 

- Eleventh code for providing a means or a method step for connecting to a 

5 network including the base node. 

- Twelfth code for providing a means or a method step for capturing video frame 

buffers of the client processing device, i.e. computer (C), also called screen 

scraping. 

- Thirteenth code for providing a means or a method step for encoding, 

10 compressing and optionally encrypting these video frames and sending them 

over a secure link to the base node. Only changed areas such as rectangles or 

triangles of the screen (or other suitable geometrical shapes) need to be 

transferred, and different types of rectangles or triangles are encoded in 

different ways (e.g. RLE, JPEG,...) to optimise performance. 

15 - Fourteenth code for providing a means or a method step for handling the 

connection unit. 

- Fifteenth code for providing a means or a method step for initiating connection 

to base node. 

- Sixteenth code for receive inputs from the input device on the connection unit. 

20 - Seventeenth code for providing a means or a method step for sending state 

changes to the visual indicator on the connection unit. 

- Optionally, eighteenth code for providing a means or a method step for 

presenting the user a GUI (18). 

- Optionally, nineteenth code for presenting GUI for administration of the 

25 portable application. 

- Optionally, twentieth code for providing a means or a method step for 

displaying and activating a key on the display of the client processing device 

for allowing a user input to start the transfer of data from the client device to 

the base node. 

30 

Any of the above code may be stored on a non-transitory machine readable storage 

medium such as an optical disk, a magnetic disk, magnetic tape, solid state memory, 

nand Flash etc. 
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In this embodiment the portable application stored on the connection unit, and is 

executed in an execution context on the client processing device. The portable 

application does not need to be copied to or installed on the computer. It can be 

5 executed directly from the connection unit. It will only be copied temporarily into an 

execution context on the client processing device. There are also no changes in 

configuration required or settings in the client processing device. This means that 

nothing will remain on the client processing device when the connection unit is 

removed. It also implies that the portable application will run on client processing 

10 devices where the user does not have the necessary access rights to install software. 

The portable application is designed in such a way that 

- No specific drivers need to be installed on the client processing device. 

- Pre-installed drivers are used, e.g. for classes of peripheral devices. 

15 - It is independent from vendor specific graphics hardware. 

- It runs on at least one and preferably on a variety of different client processing 

devices, including Windows, Mac OS/X, Linux, Android, iOS and many 

others. 

20 Advantages 

The present application has one or more of the following advantages: 

- No need for a master role in the meeting 

- Standard plug and play connectivity of connection units to base node 

25 - Simple and well known user actions are employed 

- Own networking facilities of client processing devices not blocked 

- No configuration changes on the client processing device 

- Input devices are easily accessible; e.g. large size 

- Program updates of portable application and server program can be performed 

30 locally 

- Portable applications arc used, no installation, multi-platform, no vendor 

specifics 

- Particular implementation of screen scraping done by portable application 
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avoids vendor specific graphics devices 

- Standard drivers are used so no drivers have to be installed 

- No configuration changes on the client processing devices 

- Zero footprint applications on client processing devices — nothing to clear up or 

5 adjust or reset 

- Own networking facilities of client processing devices not blocked 

- No configuration changes on the user computers 

- Low virus, malware and spyware risk 

10 The portable application may be stored on a non-transitory machine readable storage 

medium such as an optical disk, a magnetic disk, magnetic tape, solid state memory, 

nand Flash etc. 

Second Embodiment 

15 

In the second embodiment, referring to Figs. 2 to 5, the base node is a separate 

physical processing device called base unit (B), comprising permanent storage, 

memory, a processing engine, a wireless access point (4), a plug and play interface 

such as a USB port (11), a graphics display output adapter (5) like 

20 VGA/DP/DVI/HDMI, and optionally an audio output adapter (27). An input device 

having an actuator such as a button 13 and a visual indicator 14 are optional. 

The connection unit is a physical device in the form of an external peripheral device 

(shown in the drawings as a "dongle" D) comprising permanent storage storing the 

25 portable application (7) and configuration parameters (12), memory, a processing 

engine (e.g. CPU, FPGA), a wireless transmitter such as WiFi (3) or other wireless 

transmitters such as LiFi, a plug and play interface such as a USB interface (2), a 

button as input device (9), an LED ring as visual indicator (10). The portable 

application is stored on the peripheral device (7). 

30 

The client processing device is host device, for example a computer or laptop 

comprising a display, a plug and play interface such as a USB port (2), memory, and a 

processing engine such as a microporcessor. 
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The system thus comprises 

- an external peripheral device (D) that has a plug and play interface such as a 

USB interface (2) on one end and a communications interface such as a 

5 wireless interface configured as client (3) on the other end. 

- a base unit (B) that has a communications interface such as a wireless interface 

configured as access point on one end (4) and a video card adapter (5) like 

VGA, DVI, DP or HDMI on the other end. 

- a portable application (7) stored on the peripheral device (D) but executed on 

10 the client processing device (C) 

- a base node software (6) stored and executed on the base unit (B) 

The external peripheral device (D) also preferably has any one or any combination of: 

15 - a large button as actuator for the input device (9) allowing user interaction with the 

peripheral device. The button preferably has an actuation surface area of between 

100 and 14,400 square mm. 

- visual indication such as a LED (10) allowing user feedback from the peripheral 

device. The user feedback can be in the form of a light ring. 

20 

An advantage of embodiments of the present invention is to provide data transfer to 

the peripheral device via a peripheral interface such as a USB interface on any 

processing device such as a computer in a manner that is largely operating system 

independent and without leaving a footprint (Zero-Footprint). Installation of drivers 

25 and/or applications onto such a processing device as a computer is not necessary 

wherever pre-installed generic drivers are present. Administrator rights on the 

processing device such as a computer are preferably not necessary. To avoid the need 

for administrator rights, embodiments of the present invention use other peripheral 

device pre-installed drivers such as USB class drivers supported without any extra 

30 installation. Embodiments of the present invention route at least screen scraped data 

presented by client software running on the processing device for transfer to a 

communications network via a peripheral device such as a USB device. This bypasses 

any network interface of the processing device C (and hence many firewalls) but only 
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for the specific client software. Other applications are not affected and can make use 

of the standard network interfaces, i.e. packets from/to the TCP/IP stack are 

transferred to a network device as normal. The client software is launched from the 

peripheral device such as a USB composite device or storage device as a portable 

5 application, which can avoid that any traces are left on the host OS. 

Basic usage scenario of the second embodiment 

The base node software (6) displays on the projector a splash screen — (21) in figure 5 

10 - showing its readiness to receive arbitrary media content over its receiver (4). This 

splash screen (21) also shows instructions on how to use the system, as well as the 

configuration parameters (see later) to reach the base node. These configuration 

parameters can also be shown in a transparent canvas at the bottom of the central 

display (22). 

15 

To avoid user interaction for the configuration of the connection between peripheral 

device and base unit, a pairing process is used. This pairing process provides the 

peripheral device, i.e. the connection unit with networks parameters needed to set up 

the local network. As an example, the peripheral device can be briefly plugged into the 

20 USB port (11) of the base unit (B). The base unit then optionally does a software 

validity check, optionally does a software update of the portable application stored on 

the peripheral device, and writes the connection parameters on the peripheral device 

(D) required for the peripheral device and base unit to find each other to the permanent 

storage (8). For example, when using WiFi, this would be the SS1D, WEP/WPA2 keys 

25 and TP address of the base unit's receiver, as well as the port number used by the base 

node software although not all of this data is necessarily exchanged. 

A client processing device that wants to have its arbitrary media content displayed on 

the central display connected to the base node (5) connects a peripheral device (D) to 

30 its USB port via (2). The peripheral device presents itself to the computer over 

interface (2) as a composite device comprising a mass storage device and a keypad. 

This has the major advantage that no specific driver is required, since all these devices 

are natively supported in every personal computer system that has a USB port. If 
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autorun is enabled, then the computer will automatically execute the client software 

(7) stored in mass storage (8) on the peripheral device. The first user interaction 

mentioned in the general case is then just the connection of the peripheral device to the 

USB port. If security measures disabled auto-run, the user needs to explore the mass 

5 storage on the mass storage of the peripheral device and start the portable application 

manually. 

The portable application will use the wireless, e.g. WiFi or LiFi interface of the 

peripheral device (3) to connect to the correct base node. To know the right base unit 

10 to connect to, the configuration parameters needed to make this connection are stored 

in the database (12) on the mass storage device (8) during the pairing process 

described earlier. 

Once the connection is made, the peripheral device goes into connected mode. This 

15 means that there is now at least one channel from the peripheral device to the base 

unit. The content is not shown yet. The LED (10) on the peripheral device now turns 

white to give a visual indication of this new state. 

When the user at the computer (C) wants to show her content, she presses the button 

20 (9). When the button was previously in state "connected" (see figure 6), it will check 

the state of the base unit (P). If the base unit is not in state "full", the peripheral device 

will send the screen scraped arbitrary media content to the base unit (B), which will 

add the media content to the composition on the central display. The peripheral device 

LED (10) now turns red to indicate "showing" state (figure 6). 

25 

The button (9) acts as a toggle. When the user presses the button again, that computer 

displays content will be removed from the projector. The LED (10) goes back to 

white. 

30 Use of the auto-run feature is optional if possible and enabled on the computer (C) to 

start the client software (7) as soon as the peripheral device is plugged in. On 

Windows for example, this means mounting the peripheral device as a mass storage 

device and using the autorun.inf file stored on the peripheral device. 

Page 2955 of 3224



WO 2013/037980 41 PCT/EP2012/068167 

In many cases however, this auto-run feature will be disabled for security reasons. In 

that case, we will, if possible and enabled on the computer (C), use the auto-play 

feature to show the logo of the connected peripheral device on the desktop of the 

5 computer. The user then needs to double click on that logo to start the client software. 

If the auto-play feature as described above is also not possible or enabled, the user 

must browse to the file system of the connected peripheral device and start the 

application manually. This means double clicking the client.exe file on Windows, 

client.app on Mac OS/X or tapping the appropriate application icon on a tablet or any 

10 mobile device with touch screen. 

Third Embodiment: Portable application stored on standard solid state memory such as a 

USB stick. 

15 In the third embodiment, the portable application is stored on a solid state memory such as 

a regular USB memory stick (figure 7). 

With a solid state memory such as a regular USB memory stick, there is no input device, 

visual indicator or transmitter of the kinds described above for the connection unit. This 

20 means that the system needs to: 

- Use the transmitter/receiver from the client processing device. 

- Use as input device a key or button on the client processing device like a physical 

key on the keyboard, a special mouse press, a button area on a touch screen, a 

button displayed on the screen to be clicked on with a mouse pointer. 

25 - Present the visual indicator on the client processing device's display. 

The client processing device then looks like figure 8. 

This embodiment provides a peripheral interface such as the USB interface on any 

30 processing device acting as a host device such as a computer in a manner that is largely 

operating system independent. Installation of drivers and/or applications onto such a 

processing device as a computer is not necessary wherever pre-installed generic drivers arc 

present. Administrator rights on the processing device such as a computer are preferably 
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not necessary. To avoid the need for administrator rights, this embodiment uses other 

peripheral device pre-installed drivers such as USB class drivers supported without any 

extra installation. This embodiment of the present invention routes at least screen scraped 

data presented by client software running on the processing device for transfer to a 

5 communications network via a network connection of the processing device. The client 

software is launched from the peripheral device such as the USB device as a portable 

application. 

The first user operation then comprises: 

10 - plugging in the solid state device such as a USB memory stick, 

- starting the portable application (if autorun is disabled) 

- configuring the transmitter, such as a wired or wireless network interface, on the 

client processing device to connect to the correct base node, using the configuration 

parameters (22) shown on the central display 

15 - triggering the connection of the portable application with the base node, for 

example by interacting with an element on the GUI (18) of the portable application 

presented on the display of the client processing device. 

Presenting visual feedback on user actions is in this embodiment also done using elements 

20 in the GUI of the display of the client operating device. 

In this embodiment, the advantage of zero footprint is partly realized by the portable 

application in the sense that no software is installed on or copied to the client operating 

device, but there is a configuration change needed to connect the transmitter of the client 

25 operating device with the base node, which needs to be undone afterwards. 

Optionally, the portable application can make the configuration changes to the transmitter 

for the user automatically in the background. 

30 Advantages lost in this embodiment 

- Partial loss of zero footprint nature of portable application 

- More complex first user interaction 

- More expertise required from user 

- GUI needed on client operating device display, which is possibly also shown on 
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5 

central display 

- Need to find free key on client operating device when using physical key for 

second user action 

- Network interface is blocked from other uses by portable application 

Optionally, the last point can be avoided by using the base unit as a gateway to the 

network that the client operating device wanted to connect to through its own interface. 

Advantages are: 

10 - tight control of user connectivity to corporate network through settings on the base 

unit 

- keep network connectivity intact even when transmitter is now also used for 

display purposes 

15 Disadvantage is a higher vulnerability of the system because the display connection is now 

possible a doorway into the corporate network. 

What remains as advantages are 

- the availability of a physical medium to distribute the portable application to users 

20 - no need to install or copy software to client operating device 

- easy way to maintain software updates on the connection units (here: memory 

sticks) via the base unit 

- possibility to write configuration data on the connection unit by the base unit, for 

example in the form of a configuration profile that can be read and used by the 

25 client operating device 

Fourth Embodiment: Software only client installed on the client processing device. 

This embodiment is similar to the third embodiment, with as only difference that the 

30 software is copied on the client operating device (figure 9). In this case, no plug and play 

port such as a USB port is required on the client operating device. 

This embodiment will typically be used for tablet PC's and mobile devices. In that case 

- there is often no USB port available 
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- application distribution is easy and widely accepted through application stores 

Fifth embodiment: Base node software OEM'ed to projector or display equipment 

5 In this embodiment, the base node is not realized as a separate physical box, but integrated 

into the processing unit inside a display or projector. All other details are as previously 

described. 

10 

Sixth embodiment 

In this embodiment, the base node is not realized as a separate physical box, but integrated 

into the codec of a video conferencing equipment. All other details are as previously 

described. 

15 Seventh embodiment: Remote meeting participant 

In this embodiment, one or multiple client operating devices are not in the direct vicinity 

of the base node but on a remote location. 

20 To accommodate this case, the following adaptations are needed: 

- further compression and or scaling of the arbitrary media content to allow use of 

low bandwidth connection 

- possibility to communicate connection parameters of the base node to a remote 

user 

25 - connectivity of the base node to the WAN network to which the remote user is 

connected 

All other details are as previously described. 

30 Eighth embodiment: multiple base nodes 

In this embodiment, multiple base nodes arc used. This can be done for different purposes: 

- connectivity of multiple central displays 

- extension of real estate of central display 
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- connectivity of base nodes in different remote locations 

This provides the advantage that one can present on multiple base units from a single 

peripheral device. This is useful for a number of cases: 

5 - personal peripheral device: user can have a personal peripheral device that is paired with 

multiple meeting rooms that he regularly uses 

- use in meeting room with multiple base units each controlling a different display in the 

same meeting room 

10 The proposal uses a special variant of the peripheral device called a multi base peripheral 

device. The multi base peripheral device is equipped with a rotating wheel around the 

circular central "show me" button. This could be a mechanical rotating multi-position 

switch or something like the touch wheel on the iPod classic. 

15 The pairing of this multi-base variant of the peripheral device: 

- the rotation wheel is put in the position of the corresponding base unit. 

- the peripheral device is paired to the base node in the regular way 

- the configuration parameters are stored in a permanent storage location; every position of 

the rotating wheel has a corresponding set of connection parameters (e.g. different rows in 

20 a table) each corresponding with a particular base 

The connection of the peripheral device is as follows: 

- multi-base peripheral device X is plugged into a PC 

- rotation wheel on peripheral device X is put in position A 

25 - peripheral device X reads configuration parameters in position A of its internal memory 

- peripheral device X connects to base node A 

- base node A indicates connection of multi-base peripheral device X on central display 

screen 

- rotation wheel on peripheral device X is put in position B 

30 - peripheral device X reads configuration parameters in position B of its internal memory 

- peripheral device X connects to base node B 

- base node B indicates connection of multi-base peripheral device X on screen 

- continue until correct base is selected with rotation wheel 

- click the peripheral device input device e.g. button to show content on central display of 
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5 

base node 

- rotating the wheel always first clicks away content from the base of the last position 

Ninth embodiment 

Fig. 10 shows a peripheral device 47 in accordance with an independent embodiment of 

the present invention including an input device. This embodiment can be used with any of 

the embodiments described above. 

10 The peripheral device is configured as a connection unit and is a physical device in the 

form of a connector for a plug and play interface of a user processing device as a host 

computer such as a USB connection, a flexible data and power connection connected to the 

connector and a base, the base having an actuator, e.g. a button configured to be an input 

device with the functions as described above. 

15 

The base and/or the actuator is preferably large in size, e.g. having a surface area between 

100 and 14,400 square mm. The base can be square, rectangular, round, hexagonal, oval, 

polygonal in shape or any other ergonomically suitable shape. The actuator is preferably 

round but can be square, rectangular, hexagonal, oval, polygonal in shape etc. there can be 

20 more than one actuator on one base. 

The length of the flexible data and power connection, e.g. cable is preferably adapted to 

place the peripheral device (when in its connected in its operating position), especially the 

base and the actuator, in the region between the boundary of the connected user processing 

25 device and the ergonomic boundary as defined above. In addition the flexible data and 

power connection should be adapted so that the base lies flat on the meeting table 

independent of the orientation of the connector needed to insert the connector into the plug 

and play interface. 

30 The base preferably includes electronics such as having permanent storage for storing the 

portable application and the network configuration parameters, memory, a processing 

engine (e.g. CPU, FPGA), a wireless transmitter/receiver such as for WiFi or LiFi, a plug 

and play interface such as a USB interface, a LED ring or strip as visual indicator. The 

portable application can be stored on the peripheral device, i.e. in the base. The visual 
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indicator is for allowing user feedback from the connection unit of the status of any 

activity. 

• Some examples for activation of the actuator which can be used with any of the 

5 embodiments of the present invention: 

o Sound activated (hand clap, voice recognition, computer sound, music, . ..) 

o Remote controlled via wireless connected device (IR, Bluetooth, WiFi, 

LiFi. ..) 

10 o Light activated 

o Pressure activated, e.g. depression with a finger or hand. 

o Touch activated 

o Proximity ('near-touch' on the actuator or bringing the actuator close to 

some object 

15 o Biometric reader such as Fingerprint reader, Iris scanner, DNA analyser 

o Keypad, e.g. for entering Keycode e.g. a password 

Alternative embodiments 

20 In the above embodiments, once the connection is made between the connection device 

and a host computer, the peripheral device goes into connected mode. This means that 

there is at least one channel from the peripheral device to the base node. In accordance 

with any of the embodiments of the present invention a plurality of channels can be set up 

between the connection device and the base node. These channels may be logical channels. 

25 

Some examples for such a multichannel arrangement may include the first and one or more 

of the additional channels: 

o First channel is for the Scraped image stream (XDS) 

o Second channel is for GPU commands (OpenGL, DirectX) 

30 o Third channel is for Mouse pointer coordinates (absolute, relative) 

o Fourth channel is for Mouse pointer icons 

o Fifth channel is for Tmage data files (JPEG, PNG, GTF, . . .) 

o Sixth channel is for Multimedia data files or streams (MPEG2, MPEG4, 

OGG, H.26x, . ..) 
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o Seventh channel is for Audio data files or streams (MP3, MP4, AAC, 

WMA, . ..) 

o Eighth channel is for text or Document data files (DOC, DOCX, PPT, 

PPTX, ODT, ODS, PDF, . . .) 

o Ninth channel is for transmission of a priority value 1,2, 3. .. as described 

above. 

The support of audio, as discussed above when providing a seventh channel, in "screen 

scrape" like applications is non-trivial. When using devices which comprise a Windows 

10 OS, a large variety of audio devices exist, each offering a separate API. On devices 

comprising a Mac OS, special drivers like for instance SoundFlower needs to be installed. 

SoundFlower is a Mac OS X (10.2 and later) system extension that allows applications to 

pass audio to other applications. Hence such programs do not meet the zero footprint 

requirements. 

15 

The present invention provides in embodiments a method and a system for connecting a 

processing device such as a laptop, smartphone, PDA, computer, tablet and suchlike to a 

communications network, the processing device having a memory, a display and an 

operating system with pre-installed generic drivers providing a generic communications 

20 protocol for communication between processing device and a standard class of peripheral 

devices. The method and/or system are adapted for: 

a) coupling a peripheral device to the processing device, the peripheral device having a 

transceiver; 

25 b) setting up, by means of the pre-installed generic driver of the operating system, a means 

for communication between the peripheral device and the processing device; 

c) coupling the processing device to a communications network via the peripheral device; 

d) routing audio data between the processing device and the communication network via 

the means for communication, wherein the generic communication protocol is used for 

30 transferring the audio data between the processing device and the peripheral device. 

In particular the method and/or system can be adapted for: 

a) coupling a peripheral device to the processing device, the peripheral device having a 

transceiver; 
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b) setting up, by means of a first pre-installed generic audio driver of the operating system, 

a means for audio communication between the peripheral device and the processing device 

and by means of a second pre-installed generic driver of the operating system, a means for 

data communication between the peripheral device and the processing device; 

5 c) coupling the processing device to a communications network via the peripheral device; 

d) routing audio data between the processing device and the communication network via 

the means for audio communication, wherein the first pre-installed generic audio driver is 

used for transferring the audio data between the processing device and the peripheral 

device. 

10 

Embodiments of the present invention advantageously use the availability of a plug and 

play interface such as a USB interface. A USB device is connected to a suitable port on the 

processing device. . For example, on every PC-like platform, there is standard built-in 

support for a USB audio device. Thus there is a standard generic audio driver available. 

15 Using this audio interface is thus possible without special driver installation. 

On the peripheral device in embodiment of the present invention one can implement a 

virtual audio device. This peripheral device can present itself as an audio out device to 

the processing device such as a laptop, PDA, laptop, smartphone, tablet, PC, etc it is 

20 connected to. As soon as the peripheral device is plugged in, the user of the processing 

device will see an additional audio out interface displayed on the processing device display 

to which it can stream the audio. Audio configuration advantageously can be done using 

the standard audio interface GUI on the processing device. The peripheral device can 

present itself as a USB composite device. 

25 

The virtual audio device on the peripheral device is preferably adapted to analyse the 

incoming signal. If no audio is received, the incoming signal is discarded. If audio is 

received, the peripheral device preferably will initiate an additional TCP/IP socket 

connection to the base unit and the communications network. The audio can be then 

30 optionally time-stamped synchronous with the video stream for lip synchronization, 

optionally encoded into for instance Orgg/Vorbis, optionally encrypted using for instance 

CryptoPP and sent over the TCP/IP link using the RTP/RTCP protocol. If no audio signal 

is received, then no audio packets will preferably be sent over the network to limit 

bandwidth usage. The audio channel over TCP/IP is disconnected synchronously with the 
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In an embodiment of the present invention, the base unit is adapted to receive the audio 

stream packets for instance encoded in RTP and controlled with RTCP over a TCP/IP 

5 socket. It will preferably then decrypt and decode the contained encoded audio stream if 

required, and deliver the resulting signal to the physical audio device in the base unit. The 

embedded time stamps can be used to synchronize the audio and video streams. 

When audio is present on the client processing device to which the peripheral device is 

10 connected and made available to the USB audio device presented by the peripheral device, 

then it will be streamed to the base unit. The base unit is notified that the additional 

multimedia stream presented to it contains audio. This additional meta-information is used 

in the auto composition engine on the base unit. Without audio, up to four such streams 

can be handled for example by the base unit simultaneously. 

15 

Thus, instead of "scraping" the audio like e.g. prior art products do, embodiments of the 

present invention provide a channel, as described above, which is adapted to capture the 

audio on the peripheral device using only standard drivers and not requiring any software 

installation in or on the processing device. The peripheral device preferably acts as a 

20 composite device comprising for instance a (virtual) audio speaker device. However 

instead of operating like a speaker the audio is channelled over the communications 

network. The peripheral device can preferably capture the audio stream with a device 

driver, for instance a built in ALSA UAC1, and stream the audio to the base unit. In 

addition, to provide lip synchronisation, embodiments of the present invention further 

25 provides a timer or uses a timer present in a processing device that preferably time stamps 

both the audio and the video stream. This time stamp is encoded in the video frames and 

passed on in the ALSA communication stream to the peripheral device. The peripheral 

device then encodes this time stamp into the audio stream (for instance RTP audio stream) 

that is streamed to the base unit. At the receiving end, the audio and video streams are then 

30 preferably recombined taking into account the time stamp to reach lip synchronization. 

A detailed embodiment of the present invention for audio capture will be described with 

reference to Fig. 11. 
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In this embodiment a peripheral device 32 as described above is used that can be coupled 

with a processing device 31 such as a laptop, tablet, smartphone, PDA, personal computer 

etc. The coupling can be by a plug and play interface such as a USB interface that has 

generic drivers installed on the processing device. For example the peripheral device 32 

5 can be physically inserted into a USB port on the processing device 31. Commercially 

available processing devices currently support external USB audio devices through a 

generic built-in USB audio software driver. In the future any modifications, improvements 

or replacements of universal interfaces will have an equivalent audio solution. The generic 

drivers installed on the processing device make the audio available at the port 8 to the 

10 peripheral device 32. For example, port 8 can be a USB port using a standardized 

interface, e.g. mostly UAC1. On the peripheral device 32 there is a matching port 11. In 

accordance with this embodiment audio data is captured at this interface 8-11 internally in 

the peripheral device 32. This data is then optionally re-encoded and streamed to the 

communications network to which the peripheral device 32 has access. An example is a 

15 wireless communications network such as WiFi or LiFi. The communications network has 

a base node which can be in the form of a base station or base unit 33. The base unit can be 

a central base unit for use in meetings. For use in displaying a presentation this base unit is 

coupled to a display device as described for other embodiments of the present invention. In 

order to provide lip synchronicity, the audio and video signals captured are provided with a 

20 high resolution time stamp upon packaging. By doing so, the combined audio and video 

signals can be reconstructed at the receiving end regardless of the paths and delays of the 

different packets. 

For the processing of video data from the processing device 31, a software 2 is executed on 

25 the processing device 31 e.g. a client PC, i.e. a screen scraping software as described in the 

other embodiments. This software 2 can be stored as a software program 30 in mass 

storage 12 on the peripheral device 32 as described in the other embodiments. This 

software program 30 is loaded onto the processing device 31 when it is coupled thereto, 

either automatically or by user action as described in the other embodiments. When the 

30 software 2 is running on the processing device 31 it is preferred if it leaves zero footprint 

on termination has been described for other embodiments. That software 30 when executed 

on the processing device 31 captures the video data that is available on the processing 

device, e.g. from a presentation or video that is running on the processing device as 

described in the other embodiments. For example, the software 30 when executed on the 
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processing device 31, is adapted to screen scrape, e.g. to read one or more video frame 

buffers 1 from the graphics card in the processing device 31. Generally the processing 

device 31 will have its own display and hence will have a graphics card or something 

equivalent with a buffer for storing video data. This read video information is preferably 

5 time stamped with a clock 9, to be able to later synchronize the captured video signal with 

the related audio signal. The video signal is then encoded in a video encoder 3, packetized 

in a video packetizer 4, prepared in an HID protocol packetizer 5 for transport over the 

plug and play interface using a generic driver 10, such as over a USB interface using 

generic pre-installed drivers, e.g. a generic pre-installed Human Interface Driver (HID). 

10 The audio data is offered on the plug and play port e.g. the USB port 8. 

On the peripheral device 32 the video packets are received at the corresponding plug and 

play port, e.g. the USB port 11, read by the Human Interface Driver (HID) interface 

handler 13, unpacked to remove HID protocol headers in an unpacker 20 and then 

15 transmitted to the communications network by a transmitter 21. The network can be 

wireless for example WiFi or LiFi network. 

Having been routed over a communications network to the base unit 33, the incoming 

stream is read from the communications interface such as a WiFi access point 22, 

20 unpacked in an unpacker 25, decoded in a decoder 26 and then inserted into a suitable 

composition such as an OpenGL based composition in the compositor 29 for display on a 

central display device. 

With reference to the audio data on the processing device 31 such as a client PC, the audio 

25 is sent over a port using generic drivers such as over a USB port 8 using the standard built-

in generic audio driver such as UAC driver 7. On the peripheral device 32, the audio 

packets are read from the generic port, e.g. USB port 11 by a dedicated audio device 14. 

These packets are then processed by any of a mixer a rate converter, an echo canceller, 

noise canceller or similar. Any of the mixing, rate conversion, echo cancelling, noise 

30 cancelling can be executed using an ALSA driver 18. The ALSA driver offers the packets 

to a dummy audio device 16 such as an audio scraper. In this audio device 16 the audio 

packets can be time stamped from the clock 15 that can be synchronized with clock 9 of 

the processing device 31. This information is then encoded in an encoder 17 and 

packetized in a packetizer 19Thefore being transferred to the communications network. The 

Page 2967 of 3224



WO 2013/037980 PCT/EP2012/068167 

53 

network can be a wireless network such as a WiFi or LiFi network For this purpose a 

suitable transmitter 21 is provided in the peripheral device 32. On the base unit 33 the 

audio information stream is recovered at a suitable communications interface such as the 

WiFi access point 22. The audio is then unpacked in an unpacker 23, decoded in a decoder 

5 24 before being before being offered to an audio mixer 28. In oder to synchronise the 

audio and video streams these are both sent to a synchronizer 27 in which the two streams 

are synchronized and thus keep lip synchronization. 

In the above embodiments, a particular method of pairing the peripheral device with the 

10 base node has been described. Any of the embodiments of the present invention may 

include other pairing mechanisms of which some examples are given below. 

• Some examples for pairing 

o Plug in the peripheral device, to a generic peripheral device port such as a 

15 USB port of the base node or other USB enabled device. Pairing info is 

transmitted over the generic peripheral interface such as USB. 

o The Signal strength of the wireless channel to the base node is used to 

identify which base nod is to be used 

o The Signal strength of the wireless channel or any other channel. Example 

20 is an NFC/RFID transmitter can be provided underneath the meeting room 

table. Putting the user processing device such as a laptop and the peripheral 

device plugged in on this table automatically pairs the peripheral device 

with the base of this meeting room 

o Manual pairing (e.g. by entering IP address, hostname, wireless ID (like 

25 SSID on WiFi)) 
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What is claimed is 

1_ A method for connecting a processing device to a communications network, the 

processing device having a memory, a display and an operating system with pre-installed 

5\ generic drivers providing a generic communications protocol for communication between 

processing device and a standard class of peripheral devices, the method comprising: 

a) coupling a peripheral device to the processing device, the peripheral device having a 

transceiver; 

b) setting up, by means of a first pre-installed generic audio driver of the operating system, 

10' a means for audio communication between the peripheral device and the processing device 

and by means of a second pre-installed generic driver of the operating system, a means for 

data communication between the peripheral device and the processing device; 

c) coupling the processing device to a communications network via the peripheral device; 

d) routing audio data between the processing device and the communication network via 

15 the means for audio communication, wherein the first pre-installed generic audio driver is 

used for transferring the audio data between the processing device and the peripheral 

device. 

2. The method of claim l wherein Step b) comprises presenting the peripheral device to 

20 the processing device as a human interface device and wherein the pre-installed generic 

driver is a human interface device driver. 

3. The method of claim 1 wherein Step b) comprises presenting the peripheral device to 

the processing device as a mass storage device and wherein the pre-installed generic driver 

25 is a mass storage device driver. 

4. The method of claim 1 wherein Step b) comprises presenting the peripheral device to 

the processing device as a composite device and wherein pre-installed generic drivers 

drive different device interfaces independently_ 

30 

5_ The method of any of claims 1 to 4 wherein a client application is stored on the 

peripheral device which when run on the processing device obtains screen scraped data. 

6. The method of claim 5 wherein the client application is a portable application. 
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7. The method of any of the claims 1 to 6 wherein the peripheral device is adapted to 

analyse an incoming signal from the processing device and if no audio is received, the 

incoming signal is discarded. 

5 

8., The method of claim 7 wherein if audio is received, the peripheral device will initiate an 

additional connection to the base unit through the communications network. 

9. The method of any of claims I to 8 further comprising time-stamping synchronously 

10 with the audio with the data stream. 

10. The method of claim 9 further comprising encoding, optionally encrypting the audio 

data. 

15 11. A system for connecting a processing device to a communications network, the 

processing device having a memory, a display and an operating system with pre-installed 

generic drivers providing a generic communications protocol for communication between 

processing device and a standard class of peripheral devices, the system comprising: 

a) means for coupling a peripheral device to the processing device, the peripheral device 

20 having a transceiver; 

b) means for setting up, by means of a first pre-installed generic audio driver of the 

operating system, a means for audio communication between the peripheral device and the 

processing device and by means of a second pre-installed generic driver of the operating 

system, a means for data communication between the peripheral device and the processing 

25 device; 

c) means for coupling the processing device to a communications network via the 

peripheral device; 

d) means for routing audio data between the processing device and the communication 

network via the means for audio communication, wherein the first pre-installed generic 

30 audio driver is used for transferring the audio data between the processing device and the 

peripheral device. 

11 The system of claim 11 further comprising means for presenting the peripheral device 

to the processing device as a human interface device and wherein the pre-installed generic 
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driver is a human interface device driver. 

13. The system of claim 11 further comprising means for presenting the peripheral device 

to the processing device as a mass storage device and wherein the pre-installed generic 

5 driver is a mass storage device driver. 

14. The system of claim 11 further comprising means for presenting the peripheral device 

to the processing device as a composite device and wherein pre-installed generic drivers 

drive different device interfaces independently. 

10 

15. The system of any of claims 11 to 14 wherein a client application is stored on the 

peripheral device which when run on the processing device obtains screen scraped data. 

16. The system of claim 15 wherein the client application is a portable application. 

15 

17. The system of any of the claims 11 to 16 wherein the peripheral device is adapted to 

analyse an incoming signal from the processing device and if no audio is received, the 

incoming signal is discarded. 

20 18. The system of claim 17 wherein if audio is received, the peripheral device will initiate 

an additional connection to the base unit through the communications network. 

19. The system of any of claims 11 to 18 further comprising time-stamping synchronously 

with the audio stream with the data stream. 

25 

20. The system of claim 19 further comprising means for encoding, optionally encrypting 

the audio data_ 

21. An electronic meeting tool for use with the system according to any of the claims 11 to 

30 20 and for communicating arbitrary media content from users at a meeting comprising: 

a node configuration means adapted to operate a display node of a communications 

network, the display node being coupled to a first display, the node configuration means 

being adapted to receive user selected arbitrary media content and to control display of the 

user selected arbitrary media content on the first display; and 
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at least one peripheral device adapted to communicate the user selected arbitrary media 

content via the communications network, wherein the peripheral device is a connection 

unit comprising: 

5 (a) a connector adapted to couple to a port of a processing device having a second 

display, a memory and an operating system; and 

(b) a transmitter for communicating with the communications network, 

a program adapted to be loaded onto the processing device and to run on the operating 

10 system of the processing device, said program being adapted to obtain user selected 

arbitrary media content, said program leaving a zero footprint on termination, and 

an input device to allow the user to carry out a user action that triggers transfer of said user 

selected arbitrary media content to said transmitter through said port. 

15 22. The electronic meeting tool of claim 21 wherein the program is stored on the 

peripheral device. 

20 

23. The electronic meeting tool of claim 21 or 22 wherein the transmitter is a wireless 

transmitter or transceiver_ 

24. The electronic meeting tool of any of the claims 21 to 23wherein the peripheral device 

is a plug-and-play device. 

25. The electronic meeting tool of any of the claims 21 to 24 wherein the program is 

25 adapted to screen scrape content of the second display. 

26. The electronic meeting tool of any of the claims 21 to 25 wherein the input device is 

physical actuator coupled to the peripheral device. 

30 27. The electronic meeting tool of claim 26 wherein the physical actuator has a surface 

area of between 100 and 14,400 square trim. 

28. The electronic meeting tool of any of the claims 21 to 27 wherein the input device is a 

key displayed on the second display_ 
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29. The electronic meeting tool of claim 28 wherein the key displayed on the second 

display is not screen scraped by the program. 

5 30. A method for connecting a processing device to a communications network and for use 

with the system according to any of the claims 11 to 20, the processing device having a 

memory, a display and an operating system with at least one pre-installed generic driver 

providing a generic communications protocol lbr communication between processing 

device and a standard class of peripheral devices, the method comprising the steps of: 

10 a) coupling a peripheral device to the processing device, the peripheral device having a 

transceiver; 

b) setting up, by means of the pre-installed generic driver of the operating system, a means 

for communication between the peripheral device and the processing device; 

c) coupling the processing device to a communications network via the peripheral device; 

15 d) routing screen scraped data between the processing device and the communication 

network via the means for communication, wherein the generic communication protocol is 

used for transferring the screen scraped data between the processing device and the 

peripheral device. 

20 31. The method of claim 30 wherein Step b) comprises presenting the peripheral device to 

the processing device as a human interface device and wherein the pre-installed generic 

driver is a human interface device driver. 

32. The method of claim 30 wherein Step b) comprises presenting the peripheral device to 

25 the processing device as a mass storage device and wherein the pre-installed generic driver 

is a mass storage device driver. 

33. The method of claim 30 wherein Step b) comprises presenting the peripheral device to 

the processing device as a composite device and wherein pre-installed generic drivers 

30 drive different device interfaces independently. 

34. The method of any of claims 30 to 33 wherein a client application is stored on the 

peripheral device which when run on the processing device obtains the screen scraped 

data. 
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35. The method of claim 34 wherein the client application is a portable application. 

36.. A peripheral device for use with the system according to any of the claims 11 to 20 and 

5 for providing communication connectivity to a processing device which is provided with 

memory, a display and an operating system with at least one pre-installed generic driver 

providing a generic communication protocol for communication between the processing 

device and a standard class of peripheral devices, the peripheral device comprising a 

memory in which executable software code is stored for execution on the processing 

10 device, said executable software code comprising: 

a first software code portion for setting up, by means of the pre-installed generic driver of 

the operating system, a means for communication between the peripheral device and the 

processing device; 

a second software code portion for connecting the processing device to a communications 

15 network via the peripheral device, the peripheral device having a transceiver; 

a third software code portion for screen scraping data from the processing device; and 

a fourth software code for routing screen scraped data between the processing device and 

the communications network over the means for communication; wherein the first 

software code portion is adapted to use the generic communication protocol for 

20 transferring the screen scraped data between the processing device and the peripheral 

device. 

37. The peripheral device of claim 36, wherein the first software code portion is adapted to 

present the peripheral device to the processing device as a human interface device and 

25 wherein the pre-installed generic driver is a human interface device driver. 

38. The peripheral device of claim 36, wherein the first software code portion is adapted to 

present the peripheral device to the processing device as a mass storage device and 

wherein the pre-installed generic driver is a mass storage device driver. 

30 

39. The peripheral device of claim 36, wherein the first software code portion is adapted to 

present the peripheral device to the processing device as a composite device and wherein 

pre-installed generic drivers drive di fl" rent device interfaces independently. 
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40. The peripheral device of any of the claims 36 to 39 wherein said executable software 

code comprises fifth code for providing a means for connecting to the communications 

network including a base node. 

5 41. The peripheral device of any of the claims 36 to 40 wherein said executable software 

code comprises sixth code for providing means for capturing video frame buffers of the 

processing device. 

42. The peripheral device of any of the claims 36 to 41 wherein said executable software 

10 code comprises seventh code for providing a means for encoding, compressing and 

optionally encrypting the screen scraped data and sending the screen scraped data the 

communication network 

43. The peripheral device of any of the claims 36 to 41 wherein said executable software 

15 code comprises eighth code for providing a means for handling the peripheral device. 

44. The peripheral device of any of the claims 40 to 43 wherein said executable software 

code comprises ninth code for providing means for initiating connection to the base node. 

20 45. The peripheral device of any of the claims 36 to 44 wherein said executable software 

code comprises tenth code for receiving inputs from an input device on the peripheral 

device. 

46. The peripheral device of any of the claims 36 to 45 wherein said executable software 

25 code comprises eleventh code for providing a means for sending state changes to the visual 

indicator on the peripheral device. 

47. The peripheral device of any of the claims 36 to 46 wherein said executable software 

code comprises Twelfth code for providing a means for presenting to the user a GUI. 

30 

48. The peripheral device of any of the claims 36 to 47 wherein said executable software 

code comprises thirteenth code for presenting a GU 1 for administration of the said 

executable software code when executed as a portable application. 
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49. The peripheral device of any of the claims 36 to 48 wherein said executable software 

code comprises fourteenth code for providing a means for displaying and activating a key 

on the display of the client processing device for allowing a user to input the start the 

transfer of data from the processing device to the base node. 

5 

50. A peripheral device use with the system according to any of the claims 11 to 20 and 

for providing communication connectivity to a processing device which is provided with 

memory, a display and an operating system with at least one pre-installed generic driver 

providing a generic communication protocol for communication between the processing 

10 device and a standard class of peripheral devices, the peripheral device comprising a 

memory in which executable software code is stored for execution on the processing 

device, said executable software code comprising: 

a first software code portion for setting up, by means of the pre-installed generic driver of 

the operating system, a means for communication between the peripheral device and the 

15 processing device; 

a second software code portion for connecting the processing device to a communications 

network via the peripheral device, the peripheral device having a transceiver; and 

a third processing software code for routing data between the processing device and the 

communications network over the means for communication; wherein the first software 

20 code portion is adapted to use the generic communication protocol for transferring the data 

between the processing device and the peripheral device, and 

an input device coupled to the peripheral device, the input device being adapted to react to 

a user action to trigger the transfer of the data from the processing device to the peripheral 

device. 

25 

51. The peripheral device of claim 50, wherein the first software code portion is adapted to 

present the peripheral device to the processing device as a human interface device and 

wherein the pre-installed generic driver is a human interface device driver. 

30 52. The peripheral device of claim 50, wherein the first software code portion is adapted to 

present the peripheral device to the processing device as a mass storage device and 

wherein the pre-installed generic driver is a mass storage device driver. 

53. The peripheral device of claim 50, wherein the first software code portion is adapted to 
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present the peripheral device to the processing device as a composite device and wherein 

pre-installed generic drivers drive different device interfaces independently. 

54. The peripheral device of any of the claims 50 to 53 wherein the input device is 

5 physical actuator coupled to the peripheral device. 

55. The peripheral device of claim 54 wherein the physical actuator has a surface area of 

between 100 and 14,400 square mm. 

10 56. The peripheral device of any of the claims 50 to 55 wherein the input device is 

a key for display on the display. 

57. The peripheral device of any of the claims 50 to 56 wherein said executable software 

code comprises fourth code for providing a means for connecting to the communications 

15 network including a base node. 

58. The peripheral device of any of the claims 50 to 56 wherein said executable software 

code comprises fifth code for providing a means for capturing video frame buffers of the 

processing device_ 

20 

59. 'Me peripheral device of claim 58 wherein said executable software code comprises 

sixth code for providing a means for encoding, compressing and optionally encrypting the 

video frames and sending them over a secure link to the base node. 

25 60. The peripheral device of any of the claims 50 to 59 wherein said executable software 

code comprises seventh code for providing a means for handling the peripheral device. 

61. The peripheral device of claim 59 or 60 wherein said executable software code 

comprises eighth code for providing a means for initiating connection to the base node. 

3D 

62. The peripheral device of any of the claims 50 to 61 wherein said executable software 

code comprises ninth code for receive inputs from an input device on the peripheral 

device. 
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63. The peripheral device of any of the claims 50 to 62 wherein said executable software 

code comprises tenth code for providing a means for sending state changes to the visual 

indicator on the peripheral device. 

5 64. The peripheral device of any of the claims 50 to 63 wherein said executable software 

code comprises eleventh code for providing a means for presenting the user a GUI. 

65. The peripheral device of any of the claims 50 to‘64 wherein said executable software 

code comprises twelfth code for presenting GUI for administration of the executable 

10 software code when executed as a portable application. 

66. The peripheral device of any of the claims 57 to 65 wherein said executable software 

code comprises thirteenth code for providing a means for displaying and activating a key 

on the display of the processing device for allowing a user input to start the transfer of data 

15 from the processing device to the base node. 

67. A peripheral device use with the system according to any of the claims 11 to 20 and for 

providing communication connectivity to a processing device which is provided with 

memory, a display and an operating system with at least one pre-installed generic driver 

20 providing a generic communication protocol for communication between the processing 

device and a standard class of peripheral devices, the peripheral device comprising a 

memory in which executable software code is stored for execution on the processing 

device, said executable software code comprising: 

a first software code portion for setting up, by means of the pre-installed generic driver of 

25 the operating system, a means for communication between the peripheral device and the 

processing device; 

a second software code portion for connecting the processing device to a communications 

network via the peripheral device, the peripheral device having a transceiver; 

a third software code portion for receiving media content from the network and for 

30 displaying the media content on the display in accordance with a set of rules; wherein the 

first software code portion is adapted to use the generic communication protocol for 

transferring the media content between the peripheral device and the processing device. 

68. The peripheral device of claim 07 wherein said executable 5onware code comprises 
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fourth code for providing a means for correctly configuring a receiver as an access point. 

69. The peripheral device of claim 67 or 68 wherein said executable software code 

comprises fifth code for providing a means for listening for output of connection units 

5 trying to connect on a specific port. 

70. The peripheral device of any of the claims 67 to 69 wherein said executable software 

code 'comprises sixth code for providing a means for a GUI for administration purposes. 

10 71. The peripheral device of any of the claims 67 to 70 wherein said executable software 

code comprises seventh code for providing a means for publishing its presence over the 

network using the zeroconf protocol. 

72. The peripheral device of any of the claims 67 or 71 wherein said executable software 

15 code comprises eighth code for providing a means for accepting and installing software 

updates. 

71 The peripheral device of any of the claims 67 or 72 wherein said executable software 

code comprises ninth code for providing a means for providing facilities for pairing of 

20 connection units to the processing device. 

74. The peripheral device of any of the claims 67 or 73 wherein said executable software 

code comprises tenth code for providing a means for auto-composing of different 

incoming arbitrary media streams and rendering of cornposited image on display. 

25 

75. The peripheral device of any of the claims 67 or 74 wherein said executable software 

code comprises eleventh code for providing a means for receiving, decrypting and 

decoding incoming arbitrary media content. 

30 76. The peripheral device of any of the claims 67 or 75 wherein said executable software 

code comprises twelfth code for scaling of incoming arbitrary media streams. 

77. The peripheral device of any of the claims 67 or 76 wherein said executable software 

code comprises thirteenth code for providing a means for displaying incoming arbitrary 
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media content in accordance with a set of rules. 

78. A method for use with the system according to any of the claims 11 to 20 and for 

communicating arbitrary media content from users at a meeting comprising: 

5 operating a display node of a communications network, the display node being coupled to 

a first display, to receive user selected arbitrary media content and to control display of the 

user selected arbitrary media content on the first display; and 

connecting a peripheral device to a port of a processing device and communicating the 

user selected arbitrary media content via the communications network, 

10 loading a program onto the processing device and running the program on the operating 

system of the processing device to obtain user selected arbitrary media content., said 

program leaving a zero footprint on termination, and 

triggering transfer of said user selected arbitrary media content to said transmitter through 

said port after a user action on an input device. 

15 

79. A peripheral device for use with the system according to any of the claims 11 to 20, 

comprising: 

a base 

a connector for connection to a plug and play port of a host processing device, 

20 a flexible connection between the base and the connector for transferring data signals and 

power, 

an actuator on the base for actuating a signal and for transferring the signal to the 

connector for transfer to the port, wherein the base has electronics comprising permanent 

storage for storing a portable application, a processing engine, a transceiver and a visual 

25 indicator. 

80.A method for use with the system according to any of the claims 11 to 20 and for 

providing communication connectivity from a processing device, 

setting up a communications network between a base node of the communications network 

30 and a peripheral device coupled to the processing device; 

transferring media content between the processing device and the peripheral device, 

transmitting the media content from the peripheral device to the communications network., 

receiving media content from the communications network at the base node and displaying 

the media content on a display in accordance with a set of rules. 
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81. Any of the above claims as software code stored on a non-transitory storage medium. 

RECTIFIED SHEET (RULE 91) ISA/EP 

Page 2981 of 3224



WO 2013/037980 PCT/EP2012/068167 
1/6 

30 

Camera 

51 

37 8 

Participant 

41 

42 Lapel 
Microphone 

40 

3 

Audio 
Equipment 

31 

47 
/ 

47 446 

31 '48 31 38 

Meeting Table 

( 50 1 1 
36 49 

38 37 

37 

44 45 52 35 

Display 

39 

0 

V 
43 

Fig. la 

Page 2982 of 3224



WO 2013/037980 PCT/EP2012/068167 
2/6 

64 

62 48 

47 

Portable 
application 

Input 
Device 

Base node 
Program 

Client 
Processing 

Device 

Connector 
Transmitter 

Unit 
Base Node 

Display / 
Projector 

Receiver 

61 
63 36 44 

Visual 
Indicator 

Fig. lb 

1..• . . . . . . . . . . . . ... 

. . . .. . . . . . 

• S:•"--,

Fig. 2 

• I 2 

Page 2983 of 3224



WO 2013/037980 PCT/EP2012/068167 
3/6 

 (B) 

Base node 
Software 

DB 

Base 
Unit
 (. 12,) 

 (14 
LED 

F 

USE 
IF 

. . 1_1C1C1 
011 

0 

... 

USB 
interface 

Ei 

Mass ( 8 ) 
Storage 

A.1.1 clic (Po 
Device 

xrx 

Fig. 3 

Dongle 

  9 e 
Button—) 

LED ( 

rterface , 

Portat:le 
lication 

Fig. 4 

GUI ) 

DB 

. . . . . . . . . . . . . . . . . . . . . . 

Computer 

,Donte.Y.t dierit soft.4.:are 

Fig. 5 

Page 2984 of 3224



WO 2013/037980 PCT/EP2012/068167 
4/6 

.... . • • • 

Canvas showing 
instructions 

for the system 
C1 

C1 

ac 

Cl 

USB 
interface 

Mass 
Storage • 

Fig. 6 

USB stick 

Portable 
application 

Fig.7 

DB 

.. • 

12 

Client operating device 
...... 

GUI (1Et) i APP (17 11 Icon 

Run-time execution 
context client software .~\ 

(RAM) (25 ) 

WiFi 

USB 
liF 

Fig. 8 

7 

Page 2985 of 3224



WO 2013/037980 PCT/EP2012/068167 
5/6 

Client operating device 

GUI (18) I 17 
1C01 

e•x.ecuti.:111 
I COnteXt Ie11t SOfti.i3re 

f 25) 

WEI 
I :F.

Base 

Visual 
indicator 

Fig. 9 

F:utak:le 
1.1ication 

Internal WiFi antenna's 
transceiver 

Actuator and Button input device 

internal mass storage 
device storing portable 
application 

. 4_ Flexible connection for data 
signals and power 

USB device interface 

Fig. 10 

Page 2986 of 3224



sock 

Client PC 

Er,: 

3)

*let mck 

iio driver 

6 

)0'7 

Externg U Sa &noel 

Gluck 

16 

12 

Jwdiu 
EICIEPEf 

18 

dip 

14 

E de' 

HID 

FIG. 11 

BIKE unit
3317 

26 

40m +111Orna 

27 

Wier 

29 

0
8
6
L

£
0
/£

i0
Z

 O
M

 
L

9
1
8
9
0
/Z

U
O

Z
d
d
/1

3
.1

 

Page 2987 of 3224



Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

First Named Inventor/Applicant Name: Koen Simon Herman BEEL 

Filer: Thomas J. Moore/Kaitlyn Miller 

Attorney Docket Number: BEEL3004/TJM/TL 

Filed as Large Entity 

U.S. National Stage under 35 USC 371 Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

National Stage Fee 1631 1 280 280 

Natl Stage Search Fee - Report provided 1642 1 480 480 

National Stage Exam - all other cases 1633 1 720 720 

Pages: 

Claims: 

Claims in excess of 20 1615 1 80 80 

Miscellaneous-Filing: 

Oath/Decl > 30 Mos From 371 commencement 1617 1 140 140 

Page 2988 of 3224



Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1700 

Page 2989 of 3224



Electronic Acknowledgement Receipt 

EFS ID: 18464248 

Application Number: 14344836 

International Application Number: PCT/EP2012/068167 

Confirmation Number: 1046 

Title of Invention: ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS 

First Named Inventor/Applicant Name: Koen Simon Herman BEEL 

Customer Number: 23364 

Filer: Thomas J. Moore/Kaitlyn Miller 

Filer Authorized By: Thomas J. Moore 

Attorney Docket Number: BEEL3004/TJM/TL 

Receipt Date: 13-MAR-2014 

Filing Date: 

Time Stamp: 17:01:08 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $1700 

RAM confirmation Number 4601 

Deposit Account 020200 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. 1.492 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 

Page 2990 of 3224



Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Transmittal of New Application 
BEEL3004_ TransmitStageNat_ _ 

tal.pdf 

216908 
no 4 

ce8f6aeddc09595eba0824cda1d167db63 
66823 

Warnings: 

Information: 

2 Application Data Sheet BEEL3004_ADS.pdf 
1561554 

no 8 
159e4a41ce8e92178703e9d8ce12341c848 

6f24c 

Warnings: 

Information: 

3 BEEL3004_Prelim.pdf 
145692 

yes 9 
Od5ce15f131d324ad50c81f03b0e9a1f2082 

1cff 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Preliminary Amendment 1 2 

Abstract 3 4 

Claims 5 8 

Applicant Arguments/Remarks Made in an Amendment 9 9 

Warnings: 

Information: 

4 
Information Disclosure Statement (IDS) 

Form (51308) 
BEEL3004_IDS_SB08.pdf 

613354 
no 6 

f562cd5af3e7066338187bc23010fla9bb11a 
ab9b 

Warnings: 

Information: 

5 Foreign Reference EP1187480A1.pdf 
1886190 

no 30 
e0b9bb170c3311a8576556285aa8869042f 

a86c2 

Warnings: 

Information: 

6 Foreign Reference EP1246395A1.pdf 
669187 

no 12 
ae59839de0141240ffa95efd197945c15eaa 

bd72 

Warnings: 

Information: 

Page 2991 of 3224



7 Foreign Reference WO0052887A1.pdf 

3054783 

no 61 
5425f205a15656efe4c6122768698eb8406c 

0289 

Warnings: 

Information: 

8 Non Patent Literature 
DE1020110554p4

df
3_Search_Rep. 

377385 

no 8 
736573b0eb4ccbad651299a974efdfa4b1c 

34446 

Warnings: 

Information: 

9 Non Patent Literature Freespeech_NPL.pdf 

2517882 

no 12 
636673a6ef758d63fd59e9ef6044e594daff 

1 d41 

Warnings: 

Information: 

10 Non Patent Literature GB2501471_Search_Rep.pdf 

98668 

no 2 
fee9214060239abfc91e59481d4ab8107f25 

2e5e 

Warnings: 

Information: 

11 Non Patent Literature 
Search_Rep_PCT

df
EP2012068166 

.p

241682 

no 3 
1 ac0b192c7c65414c93c593c6188771 bda0 

312f5 

Warnings: 

Information: 

12 Non Patent Literature 
Search_Rep_PCT

df
EP2012068167 

.p

233559 

no 3 
e34cf2cab4bda484684aaa1af08ef8913f79b 

2c6 

Warnings: 

Information: 

13 Non Patent Literature 
Search_Rep_PCT

df
EP2012068168 

.p

233672 

no 3 
c3a768c6735cbe83deb7cdc1655f70181d4 

66a2d 

Warnings: 

Information: 

14 Non Patent Literature 
Search_Rep_PCT

df
EP2012068169 

.p

244388 

no 4 
beed1abe2774df829e03bacd4e7a8656282 

6a969 

Warnings: 

Information: 

15 BEEL3004_pct_publication.pdf 

3853839 

yes 74 
522aa8840d031 b32dff6daafb7c2eb5f75d3 

6559 

Page 2992 of 3224



Multipart Description/PDF files in .zip description 

Document Description Start End 

Abstract 1 2 

Specification 3 55 

Claims 56 68 

Documents submitted with 371 Applications 69 74 

Warnings: 

Information: 

16 Fee Worksheet (5E306) fee-info.pdf 

38089 

no 2 
67cd14c7199626716800c2cc686546elfd0 

c266e 

Warnings: 

Information: 

Total Files Size (in bytes): 15986832 

This Acknowledgement Receipt evidences receipt 
characterized by the applicant, and including page 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

on the noted date by the USPTO 
counts, where applicable. 

includes the necessary components 
1.54) will be issued in due 
date of the application. 

35 U.S.C. 371 

of the indicated documents, 
It serves as evidence of receipt similar to a 

for a filing date (see 37 CFR 
course and the date shown on this 

is compliant with the conditions of 35 
acceptance of the application as a 

Filing Receipt, in due course. 

includes the necessary components for 
of the International Application Number 

subject to prescriptions concerning 
establish the international filing date of 

If a new application is being filed and the application 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 
Acknowledgement Receipt will establish the filing 

National Stage of an International Application under 
If a timely submission to enter the national stage of an international application 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating 
national stage submission under 35 U.S.C. 371 will be issued in addition to the 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, 
national security, and the date shown on this Acknowledgement Receipt will 
the application. 

Page 2993 of 3224



PA 1905232 

dafiniali in in if (HO iTun Ilona an it! ffi atinnimiumiummunut umuumm tunniummiummulaumiumiu 4111111=111111111M111111111111M1111111111111111MMILIIMIIIILIIIIIIIIMUMWIILIIMILIUM1111111111111111,11111111111111111111111111111111111111MIMMIUM1111M11111EIMIIIIID

Y. 

IUNITE  TATE Ate:
AillikTONVELQM THESE; DIVE SENiM COMEM 

UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 

December 05, 2012 

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 

THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 

OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 

APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 

FILING DATE UNDER 35 USC 111. 

APPLICATION NUMBER: 61/635,234 

FILING DATE: April 18, 2012 • 

THE COUNTRY CODE AND NUMBER OF YOUR PRIORITY 

APPLICATION, TO BE USED FOR FILING ABROAD UNDER THE PARIS 

CONVENTION, IS US61/635,234 

By Authority of the 

Under Secretary of Commerce for Intellectual Property 
and Director of the United States Patent and Trademark Office 

T. LAWRENCE 

Certifying Officer 

L` 40, 

fi

AL. 

,immmainnuryommt  n ion immu =nun aluminium unimnummumm warnounnn mot iimmunflo uumun unman= inimimmi ummimmamimm immumonfmnum tutuitunmm
------ 

iiiiummtiumu lin  
---- 

Page 2994 of 3224



Electronic Acknowledgement Receipt 

EFS ID: 12575816 

Application Number: 61635234 

International Application Number: 

Confirmation Number: 2468 

Title of Invention: ELECTRONIC TOOL AND METHODS FOR MEETINGS 

First Named Inventor/Applicant Name: Koen Simon Herman Beel 

Customer Number: 21559 

Filer: James D. DeCamp/Megan Kiley 

Filer Authorized By: James D. DeCamp 

Attorney Docket Number: 50304/B6680 

Receipt Date: 18-APR-2012 

Filing Date: 

Time Stamp: 20:14:54 

Application Type: Provisional 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM 5250 

RAM confirmation Number 9339 

Deposit Account 032095 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 

Copy provided by USPTO from the IFW Image Database on 12/03/2012 

Page 2995 of 3224



Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Number 

Document Description File Name 
File Size(Bytes)/ 
Message Digest 

Multi 
Part /.zip 

Pages 
(if appl.) 

1 Specification 50304_B6680_Specification pdf 
292438 

no 60 
4a95044d0fe94112“1619f9N1P98c10420aa4 

59e1 

Warnings: 

Information: 

2 
Drawings-only black and white line 

drawings 
50304_136680_Drawings.pdf 

1007004 
no 5 

adkel c448b9877e05e5192e2d4bdc916f14 
62a4 

Warnings: 

Information: 

3 Transmittal of New Application 50304_B6680_Transmittal.pdf 
34140 

no 1 
0684f5e2572fc63e3a1t26e57dfOee0d9e7f9 

771 

Warnings: 

Information: 

4 Fee Worksheet (51306) fee-info.pdf 
29915 

no 2 
6863e2dd3a0b1a346e3d2a4f7e34a836f1c 

1293a 

Warnings: 

Information: 

Total Files Size (in bytes): 1363497 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Copy provided by USPTO from the IFW Image Database on 12/03/2012 

Page 2996 of 3224



Substitute Form PTO/SB/16 (11-95) 
Approved for use through 01/31/98, OMB 0651-0037 

Patent and Trademark Office; US DEPARTMENT OF COMMERCE 

PROVISIONAL APPLICATION FOR PATENT COVER SHEET 
This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 C.F.R. § 1.53(c). 

Docket Number 50304/B6680 Type a plus sign (+) 
inside this box ---> 

+ 

INVENTOR(S)/APPLICANT(S) 

LAST NAME FIRST NAME MIDDLE NAME RESIDENCE 
(CITY AND EITHER STATE OR FOREIGN COUNTRY) 

BEEL Koen Simon Herman Lochristi, Belgium 

NIR Yoav Rekkem, Belgium 

LOUWET Filip Josephine Johan Knesselare, Belgium 

COEN Guy Aalst, Belgium 

TITLE OF THE INVENTION (280 characters max) 

ELECTRONIC TOOL AND METHODS FOR MEETINGS 

CORRESPONDENCE ADDRESS 

James D. DeCamp 
Clark & Elbing LLP 
101 Federal Street 
Boston, MA 02110 
Customer No.: 21559 

STATE MA ZIP CODE 02110 COUNTRY USA 

ENCLOSED APPLICATION PARTS (check all that apply) 

181 Specification Number of pages: 60 
vs Drawings Number of sheets: 5 
❑ Cover Sheet Number of pages: 0 

❑ Application Data Sheet Number of pages: 0 
❑ Other (specify): 

METHOD OF PAYMENT OF FILING FEES FOR THIS PROVISIONAL APPLICATION FOR PATENT 

❑ A check or money order is enclosed to cover the filing fees. 

183 E-file Application Size Fee: 
65 Pages x .75 = 0 - 100 = / 50 = x [$270/$135] = 0 

Filing Fee: 

Application Size Fee: 

Total: 

$250.00 

$ 0 

$250.00 si The Commissioner is hereby authorized to charge filing fees 
not covered and apply any credits to Deposit Account Number: 
03-2095. 

The invention was made by an agency of the United States Government or under a contract with an agency of the 
United States Government. 

IR No. 
❑ Yes, the name of the U.S. Government agency and the Government contract number are: 

❑ Applicant claims small entity status under 37 C.F.R. § 1.27. 

Respectfully submitted, 

SIGNATURE:  /James D. DeCamp/ 
TYPED OR PRINTED NAME: James D. DeCamp 
REGISTRATION NO.: 43,580 

DATE:  April 18, 2012 

Copy provided by USPTO from the IFW Image Database on 12/03/2012 

Page 2997 of 3224



1 

ELECTRONIC TOOL AND METHODS FOR MEETINGS 

The present invention relates to electronic tools for meetings including methods or 

devices for providing connection to a communications network, to networks or 

5 methods of operating the network, methods or devices for use in displaying media 

content as well as software for performing any of these methods. 

Technical background 

10 Tools for collaboration 

Allowing ad hoc groups of persons to communicate with each other is one of the 

fundamental aspects of collaboration, problem solving, negotiation, teaching and 

education, etc. To assist in communication, there has been an explosion of electronic 

communication tools such as electronic conferencing tools, e.g. synchronous and 

15 asynchronous conferencing, online chat, Instant Messaging, audio conferencing, 

videoconferencing, data conferencing, application sharing, remote desktop sharing, 

electronic meeting systems, collaborative management (coordination) tools, project 

management systems, knowledge management systems, and social software systems. 

20 One classic approach is the lecture or seminar often involving a presentation using 

presentation software. To a large extent the traditional single person presentation or 

lecture has been maintained with the audience being in a rather passive mode as far as 

determining, constructing, augmenting or modifying the information to be presented is 

concerned. 

25 

As with other business processes, meetings are going digital. Increasingly, people are 

using computer technology alone and in conjunction with broadband networks to 

support their meeting objectives prior to and during an actual meeting. For example, e-

mail is used to pass around files for people to read prior to a meeting. 

30 

Collaborative workspaces in corporate networks and on the Internet offer 

geographically distributed collaborators a virtual repository for documents related to a 

project or a meeting. Electronic meeting support systems, such as interactive network-
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connect white boards and videoconferencing appliances, are available for the benefit 

of those who share the same room as well as those who are in remote locations. 

The AMIDA Final Public Report describes the overall methodology behind the 

5 development of meeting support technologies. It reports that numerous studies confirm 

that meetings dominate the way people work. Namely, according to a study conducted 

by MCI Worldcom in 2003 a business person participates in 60 meetings per month. 

People meet in groups for a multitude of reasons. They interact in numerous 

predictable and unpredictable ways and the results of their interactions are as varied as 

10 the people who participate and the projects on which they are collaborating or 

communicating. Studies of business processes also reveal that approximately 80% of 

the "workload" associated with a project or process happens in preparation for a 

meeting. In other words, many people view the "live" meeting as a milestone or 

deadline by which they can pace and measure their productivity and that of their 

15 colleagues. Unfortunately, for many information managers, being in perpetual 

meetings has reduced their ability to prepare adequately for the next meeting, 

perpetuating a vicious and negative cycle. 

However, Marc Al-Hames et al. report in "Audio-Visual Processing in Meetings: 

20 Seven Questions and Current AMI Answers", that although large parts of working 

days are consumed by meetings and conferences, unfortunately a lot of them are 

neither efficient, nor especially successful. They report a study in which people were 

asked to select emotion terms that they thought would be frequently experienced in a 

meeting. The top answer — mentioned from more than two third of the participants —

25 was "boring"; furthermore nearly one third mentioned "annoyed" as a frequently 

perceived emotion. 

The conclusion is that despite the plethora of electronic aids to meetings, fundamental 

problems in handling meetings have not been solved. In fact organising and 

30 conducting meetings in a business context involves a large number of factors. 

Participation 

A lack of efficiency of meetings is addressed in the article "Mood indicators on 
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electronic meeting tools" IBM, IP.com number: IPCOM000011711D, Publication , 

Date: March 12, 2003. This article addresses the issue that the lack of direct feedback 

makes meetings clumsy, inefficient and often unproductive. It proposes a "mood 

indicator" as well as an "I want to ask a question" indicator which allow the presenter 

5 to choose an appropriate moment to pause, change track or field a question. It is 

argued that interrupting a presenter in full flow can be awkward; however, sometimes 

it is difficult to get an opportunity to ask a question or make a comment when many 

different people are trying to make their voices heard. In a similar vein, US6966035 

suggests displaying a "murmur frame" for a participant to express a view. To increase 

10 user participation, US 2010/0087139 discloses a system for sending a selection to 

another computer, and US 2006/0095376 discloses a system for secure voting. 

Commenting, voting or selecting requires that a central authority provides the 

information that is to be selected or commented or voted on. Hence, these proposals 

still leave a central figure such as the presenter in a dominating position and the other 

15 members of the meeting are largely an audience with limited selection or voting or 

participation rights. 

A further problem with meetings is that someone is usually late or has to leave early. 

With the person arriving late one has to decide if the meeting is interrupted and a 

20 summary of the proceedings so far is given. For the person leaving early (often a 

senior person), subsequent discussions can go missing. If there is a notes taker, this 

provides a personal summary of the meeting — but not an objective one. 

Presents systems do not provide an optimal solution. 

25 

Legal and security issues 

A legal requirement of a meeting is that presentations, comments and submissions 

need to be completely reproducible — in some circumstances, e.g. in a share holders' 

meeting, the events in the meeting should be subject to total recall. Computer-

30 supported collaborative work technologies, particularly those which capture human 

verbal and non-verbal communications (audio and video interaction) in addition to text 

and graphics generated during a meeting, promise to have a long term impact on how 

people will prepare for and behave during and following meetings. In addition, 
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connecting to a network brings the danger of virus, malware or spyware transfer in 

either direction, and there is danger of copying of confidential information. 

Practical Difficulties 

5 Scalability and ease of use 

There are even more fundamental problems with using electronic tools in meetings. If 

two persons want to make two presentations then usually either both presentations 

must be placed on one machine or there is a need to swap between the presenters' 

machines. To bring the display content of a computer to a projector, the most common 

10 ways are to use a cable that connects the display adapter of the graphics card to the 

video input of the projector [method 1] or to use a software that captures the display 

contents and sends it over a wired or wireless network to a remote base unit connected 

to the projector [method 2]. This is often called "remote desktop" and is mostly used 

for remote administration or remote IT assistance purposes. 

15 

Less common but also practiced methods are to use a special device connected to the 

display adapter of the graphics card, that captures, encodes and streams the display 

content over a wired or wireless network [method 3]. 

20 Method 1 has several practical problems and disadvantages. In meetings where people 

want to contribute content from their own computers, e.g. to project images on a 

display, typically a video cable such as a VGA cable is used to connect each PC one at 

a time to the projector. This is not only not scalable but also can be and often is quite a 

cumbersome process that typically wastes valuable meeting time and takes the 

25 dynamism out of the meeting. Connection can be made more difficult and time 

consuming for example if the computer has to be rebooted for it to detect the projector 

or when the format of the PC differs from the format of the projector. In addition 

changing format can leave the computer with a new format that is not compatible with 

its own screen so that on reboot of the PC alone, nothing is displayed on the computer 

30 screen. Without a visible screen image the necessary re-configuration can be difficult. 

These issues are aggravated by a number of elements: 

- The use of many different video adapters, such as VGA, DVI, DP, HDMI,... 
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Reach depends on cable length: too long leaves a tangled cable "salad" in the 

meeting room, too short reduces flexibility, often necessitating people to move 

around in the meeting room when they want to present something. 

Cable connection is either point to point or requires tedious and extensive 

5 cabling and the use of complex and expensive video switches. 

It is often difficult and time consuming to find the right display resolution and 

refresh rate that both the computer and the display or projector support. 

Method 2 also has many drawbacks. If the connection is made to a corporate LAN 

10 there is a danger of virus, malware or spyware transfer in either direction, there is 

danger of copying of confidential information, and there is the difficulty of making the 

connection, e.g. entry of a user code and password, as well the administration of such 

passwords and user codes. 

15 The advantage of method 3 is that the computer does not need to use its own 

processing power to bring the display content in a form that is easily transported over a 

network. This advantage becomes less relevant as computers grow in processing 

power. A drawback of method 3 is that the same problems often encountered with 

method 1 of connecting to the display adapter remain. Another drawback is that the 

20 special device referred to requires significant processing power, which means that this 

device will consume much power, be relatively big and certainly be relatively 

expensive. 

An alternative method in the making today is to use the well known USB interface of 

25 the computer for extracting the display content of the computer. US 2009/0198839 

discloses such a pluggable cable arrangement. US 2011/0115689 discloses a similar 

USB solution for wireless connection to a projector. Accordingly connecting a 

projector to a computer using the standard USB port might become commonplace with 

time. However, this usually requires special drivers and even special hardware. 

30 Connecting a projector to a computer using the standard USB port hence might 

become commonplace — but even when that happens there will be a mix of new and 

legacy machines for several years. 
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Firewalls 

Additional problems can occur with firewalls. Typically a visitor to a meeting will 

bring a computer such as a laptop that is set up for a different corporate networking 

environment and hence has different or incompatible networking settings. The setting 

5 up of a firewall can be complicated and if this is not done correctly, 

telecommunication software that has to pass through a firewall may be blocked. In 

order to solve problems associated with firewalls it may be necessary to open ports or 

identify or even add programs in an exception list. If, besides a network (hardware) 

firewall and an operating system firewall, there is any software based third-party 

10 firewall like Zonealarm, Norton Systemworks, CA Internet Security Suite or McAfee 

Firewall, then it is necessary to follow that software developer's documentation to 

place programs on a safe list or adding exceptions to the firewall rules. Such activity is 

beyond the usual user. Fussing with computer settings, or having to call for IT support 

wastes valuable meeting time and takes the dynamism out of the meeting. 

15 

Conclusion 

The following problems remain for holding a face-to-face meeting using advanced 

electronic tools at the present time: 

- Complexity of the networking infrastructure. 

20 High demands on technical expertise of users in current systems that are 

supposed to be designed to support everyday use by the non-expert user. 

Barriers to the use of complicated technology in meetings. 

Great variety of possible collaborative software solutions — none of which 

seems to solve the fundamental problems of holding successful meetings. 

25 - Meetings being boring or annoying for members of the meeting. 

- Complexity of firewalls and other security measures employed in corporate 

networks. 

Lack of, or restriction of participation by members of a meeting. 

- Time taken to prepare presentations for meetings. 

30 Need to record events in the proper time sequence at meetings without 

burdening a meeting more than necessary. 

Although some tools solve some of these problems effectively, no electronic meeting 

tool solves all of them. 
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Summary of the invention 

An object of the present invention is to provide network solutions including electronic 

tools for meetings including devices for providing connection to a communications 

5 network, to methods of operating the network, methods of displaying media content as 

well as software for performing any of these methods or for implementing such 

systems. 

The present invention provides in embodiments a method and a system for connecting 

10 a processing device such as a laptop, smartphone, PDA, computer, tablet and suchlike 

to a communications network, the processing device having a memory, a display and 

an operating system with pre-installed generic drivers providing a generic 

communications protocol for communication between processing device and a 

standard class of peripheral devices. The method and/or system are adapted for: 

15 

a) coupling a peripheral device to the processing device, the peripheral device having a 

transceiver; 

b) setting up, by means of the pre-installed generic driver of the operating system, a 

means for communication between the peripheral device and the processing device; 

20 c) coupling the processing device to a communications network via the peripheral 

device; 

d) routing audio data between the processing device and the communication network 

via the means for communication, wherein the generic communication protocol is used 

for transferring the audio data between the processing device and the peripheral 

25 device. 

In particular the method and/or system can be adapted for: 

a) coupling a peripheral device to the processing device, the peripheral device having a 

transceiver; 

30 b) setting up, by means of a first pre-installed generic audio driver of the operating 

system, a means for audio communication between the peripheral device and the 

processing device and by means of a second pre-installed generic driver of the 

operating system, a means for data communication between the peripheral device and 
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the processing device; 

c) coupling the processing device to a communications network via the peripheral 

device; 

d) routing audio data between the processing device and the communication network 

5 via the means for audio communication, wherein the first pre-installed generic audio 

driver is used for transferring the audio data between the processing device and the 

peripheral device. 

In an aspect the present invention provides an electronic meeting tool for 

10 communicating arbitrary media content from users at a meeting comprising: 

a node configuration means adapted to operate a display node of a communications 

network, the display node being coupled to a first display, the node configuration 

means being adapted to receive user selected arbitrary media content and to control 

display of the user selected arbitrary media content on the first display; and 

15 at least one peripheral device adapted to communicate the user selected arbitrary 

media content via the communications network, wherein the peripheral device is a 

connection unit comprising: 

. (a) a connector adapted to couple to a port of a processing device having a 

20 second display, a memory and an operating system; and 

(b) a transmitter for communicating with the communications network, 

a program adapted to be loaded onto the processing device and to run on the operating 

system of the processing device, said program being adapted to obtain user selected 

25 arbitrary media content, said program leaving a zero footprint on termination, and 

an input device to allow the user to carry out a user action that triggers transfer of said 

user selected arbitrary media content to said transmitter through said port. 

The program can be stored on the peripheral device. The transmitter can be a wireless 

30 transmitter or transceiver. The peripheral device can be a plug-and-play device. The 

program cane adapted to screen scrape content of the second display. 

The input device can be physical actuator coupled to the peripheral device. The 
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