
1 7 ) 4i9J2C4)8-90561(P2008-90561A) 

0103) 
NM 2 0 3a, 411,7..="Sti.-Ck, 6 U S A(7.40i1WW*111--M-1 1 

011.1-4-6101.4W-(156bIsiVA-TteIs6 f X--1- '7 7S 1. 0 4 ) o % WM/A 
6MA C 7 14-..Xit , 10,24 1/&/1- 1) '.-1":8 „ -FM 2 4 

Y-14(3411: 6 .i., 97)14-13-L et 203a, U S -.51g4 'COM 
AcTrvAmmtiv r-trrtnom.ip-A5toi/ 1.57.44-ft * -c. .Bipw 
i":101:1-6 t. 1, US 7MMA C 7 14"1".XIMAT-7/i4 1 OM AC 7 r 
1.-ATA4ipftokIttt6, 
(0104] 
zemliztAvT:s*Am.kusBgli4zi.AMOVig4Alt.b61.-Mill'LL( 

xl-y7s104:YEs) .MOX203a,M*40206,1:4111MNIEL-c,NOW 
206 . ±'t (.A•rr n. S 1.05 ) 
0105) 

MOItii 2 0 344. R4am205 75463404:WAVRtt: Vat 1, (A-7' 17'S 1. 0 
6 )  ).210 4 )!NMZ/1-311- ( A-7 ri 7 S 1 07) . 

f./) , Sitfig$2034,:t 4getiVite fill e1114tLIVA Imam wilt 
NW, atlitiViasiMs214thr.1)P) M75 1P "M 2 : 307.1›6 k 

P M 4 : :3 0 71- ‘143Vogqi-z466
(0106]

V1001=2031/. iNtiN2064-z.:RIv46011-EM=-6.-. .4ziAL-C 781 
08) , .x5-1 7'S 1. 0 9 C.4111ii$111-4 Z.01 3C, VIINC20:311, NUM/ 
titaitg4 .:2,1 07 97 ›e:t 1 0 4 &:.  INCIAINIVO 

< 064*-1:1A-4-61MINCLAIP.:1-T Int 6. . EE 
Mitaatteg ii•tr 01110:4i 3 3 )61A. MilltIntrOa 

XMONL*4*01614A -(,)tWillilitzt4 Tz%.6.Itz, RAMA:K:9 
2 3 0 bilifilttia at:Pri*-04.10.11 3 J. 3 1:.! . k ‘1„ 

(0107) 
A-ri-'7s1091z..tAA-,MOIX20314,10datinit*M564...ktV204b. 

Z.Z.VitiNittfiMittAfict, Dochzt...t.t 
T• s 9-94ts 0111-* -Llf!.ibwftfilt*< *43, .1* (,%t C.0011i 

t4i11}}.k Z7-•y 7"S 1 OSTIA. Lizzaitgk-Attx-7-17s 1071,1JA LizAVOIRI 
1 IzatiLttkaWgrAltnilf i:: *Z. „ I P 7 It 1/x014LTa 

, itiliftWRIV2L-.144*.6 1 P F1, Ablaut 
Dm) 

PINIX203a,1041-V.?-t A 11•0413112M1414104 MK?" rz 
010.7",'“ A 1 lAtit 1 4t3. ze.)1MbiArliti-', c4.2., IrAisN14 

• ntig47,10cpulolusant,A4 31›.77.150Amttz , (x5-77$ 
110) 
10109) 

ttlAgt, Sit46203a, Millibtifititlfaixii-fAltirt, 7 ir 10 4 CZ 
Qti.14: 4 150 ( ' "S:6 ( 78110 ) „ 

(X'7.17S111),M001620341.tatAAMOTI-1413M(A S11 
2) Z.a4tilAiilfat6 (A1- 78112:YES),A44:At.,y7S11 
3c.:011t6, 
OHO 
3.1.77S113 ,M00%203U,Mai-,g4A1MusB4:/4,-,a14 

.7201bli:711.04gA4A1MiWiti tt6(A S114).Z.4,5% 
„ Paw> Azt T7S11 4 : YES) , $11 

Ma62030., 11411012064741Nalifili 101,15206-mAtiEPPYINallif 
MtL(A1-178115) .MMI!Af-'781156ffta„ 

Page 1396 of 3224



1 8 ) 4i4E2008-905610200S-90561A) 

(0111) 
.1.-1'-/TS102(CMYCUSB4 -7x.4.(201CUSB AMOA,4 

ftTlil*OlAtt6k(7.5-,7$102:NO) .M41.7. 116t:#fft 

10112) 
S 1 04 C.t$ 4U. tiL U S B59 

irttljZsrZ$ T'IS 104 : NO) , MOW 2 0 3d, Wit•A-- 7'S 1 1 6 
4:-7-4tit 4. 4.13, S :B•rA. 4 A egitiI5 Oil' 6 51)14 A -Z"k ->1." ,,Z.(1)2111f$141 
>mvagemert,t, Tor 4-6 , ow.lo (4 A I Tiltf: ?.. /.7C 

O• gg iM,1114>txt ‘,1: 5 C.: 
10113) 

TS I 1 6 vAik . 2 0 31t, Iiithi*7-CA bliblfr WI' 4.). NS 
OM 20341., %XV' 71,."'h 6 (.2.5- 7 7S 1 : YES) * 

ri:Mti Vit ( 1 1. 6 : N 0 
A), 4P->,7$1.001. 1qin4WArint- .7.:a, 

(0114 
1.7110,1: CI. *MVIAtt::811•61101MIM 2 (.,:40$10 2 3 It. fittil-.V1i4 

• S I 0 4 ClOkEtit6 2 tittititfiltri 3 tzboAkIlt 
AMOV:Milltegg4Alaintat,t5r.U.0-16A:t.Mag4AlblUS8 
4,9, 1, 0 4 IZAVI 4.411-T 4t 1[l;  ftfiAg 2 0 6 Oittrk .t 3 t7.1.,": 

I, e 
r 0115) 

t .,EIVAlitiftU rras oti**-tv.bialkt-sqtta:YRINt Wit 
1 tzSik WM- -4:400)01ffittibgthi: 3:1, 

(01161 
Zo.A4Ifft.. f4.1 1 0 MOIN 2 0 31i, titt":":rimmtrata (.X 7` 

7 78 2 0 ) „ Ninif 2 0 31:i. ltflatt.x 2 0 4 tZlige L-CZOWN14 
*04103tAd4R*WAVOR4L,z0.t3LIR*Lt4kaillkOWARKS 
205b4AV,htMOMMOWA-ArC401,4MtMlitZ, (A-7-,7S121), 
10117] 

vt% MU 2t) 3 OtAittx 9 2 0 4 Cadet, i',11 610tAittIMONVf* 

•••••1: ••••• Ft% 4 b a t tca)ip 1 2 8 b 1 tY00.4.4aittZ Al. 7 IS]. 2 2 ) 
0WItztiwC.,M -m-YM1281)1VC-66eilett.E. (Al',7S122 
:YES) c. i 1b 203a, arIk -OM 'z 1 3:CIV, Id 2 6#10) 1 6311V.:1` 

(A'Y', 7'S 1 23) OK* -OE- 6 4 b i t 15 Z) WI' 6 t 
WS 2 0 3 , 4 t. 5 5C-TAt4t. 1 010)1 t ( A i; IS 1 2 
4  ) 
10118) 

,A 7.1.S 1 20 :4iiE YAM ( `,/1/..141.) AI- 7 7* S I 2 1 
Ltailtsal MX 2 0 3 10434- frItZ, 

• x=f-y7S 1 2 347.4.91AtUA5- iS 1.2 4M4VICI --A1410.ittAft-T1 
• ta t (ztr , 1 28b t 1.04*, 1 3:1C4v.)-3 Wit 7:1C-11"9 
Y.45ERT.1141_,, It Firefrittl, . "Y}cr 3;;;.. an, ic19, 

t - ,R13 Offintill,77 9 r.)11Mtal 
ts'r,.1,1 Yea - ?7': R.  0)C P U 30511 . Mita4779 

Witz IA, , AAWD14.-AtE1-
(0119) 

Ts • iflitattEINE 2 V.J: -,7:14I,1` algA.---i12611,7.111----(iNV3A- -t 
1.13 . --e3111.4t1;.#14 :•/ 914Rt 
AP)Maiiiiit- t$11.1' L •ti. WW1) ja , vt t . AttiAgii4 A. I CA* 

Page 1397 of 3224



c.))1  4i4E2008-90561.0,200s-90561A) 

-006. 
t0120) 

t Mit 3 a.)faiNit VIJ 9 2 1.)1 ,:i* 
*Mit MIkt 641Er. tatilY.3 RN 3 4: .f itklaftlit l'asY>0). NIVAIN 
sitfirt,f :2, 1. bleat > 4 up , imigitg4 151-:04-9-1:- ---1.*W1,t LI 3 Y , 

itzigigiMint 2 izinf.t.t.S.W51')“ 7. 1. OVA 1.- -Ipiktattraltt *faint* < 
3 t 3 RIZIIM:17) 6 :410-54:?';'4 A 1 eliltt..4,116.41:1 

(0121) 
• -44tif.ifffiV)04§-11Algte 2 V.to vt , WZgAig-- frif,A.• 

-3:1941'61 -3 tz t-Z , 47)1 f?ii~tlf- >ta't€i3
„ 14 I 111. kW -11 AX.Pfi7) 7 P-1. 

Ow) 
1M 1 3 0119-k-EMA.,Vi.411Mietitt.tit.6 2 0 3 

WAWA 71,-.1)Me 6 (At' 17'S 1 3 0 ) „ 
r OM 
• :./A. MS 2 0 341. -z4 A 1 1$11 S B 4 Y9-7 4 X 2 0 1 75141041 

thIMAIUM*6(A-.Y. / -fs131), ,:044tc8o-C.Mag4A1b1Us8 
4 4 A 2 0 1 b4:40411,1 Titirt6 (A.-7•7 7E131 :YES) .411114 
N2 0 3 Li, EafiliMVP7 7 VA* 1 3 2 ) Waii"A .7^ .y 
7S 1 3 3 izofi 7s.
10124) 

• 77°S 1 3 3 (ctfo, , Y 1.7 711.--; v16$1131WW41414.:44, SAM 2 
03U,NWI-VRX20M*S2060MOAMV1-)-0 ,16tS(M444240Z1) 

iAiltok.141t1-6 fA•Y• 7S 1 3 4 ) 
10125) 

MtultV..13 , # 2 0 6 1.0fmaitia V .? --fr )4:kla'Z'Y) t 1,4*1-6 
Ai= 7 7S 1.34 : NO) , 2 0 3 4::k 641111414247W-WONintiktiiiqt.it: 
foli-4 , (A-7, y 7S 1 3 5 ) , , 2 0 6 :VICO1G •-)-: 164:16Z•A 6 
e-tristt ( 17,?' si34 : YES), 44%452 0 3 tzt STOON-lin Is (A 

7S 1 3 7 ) t/C X1-:" S 1 3 1 CfVfil-
/MO 
▪ S 1 3 5 iz.:8v . A 

s135:YEs) , MOM .2 0 3 tj. 
it

-004 t PPM- -1110:410083ff
art -6, Z 1.71/q '1.1111rt6 1 :7'S 1 3 
≥ : NO) OM 2 0 '3 , Vift A 5 :7S 1 :31 1:114 IT ., 
0121 
zw)13k1VkliffigaAMAV*2120WOM2o3U,N10206,1:kt,T3:" 

liStN. 3 Zr. cl)).K.::Visti 4-41. U., 2 ) 
,k; migatittiP) 3 t:->J0.1-< tat t-t P341- 6 1 •.:j t-t ti 3 , 

r.)116,4--.1.M.PlaXitOriett6:: :tittlt 6. ftW*Mtfi (4 x 1 
tzttililistilf 3Z. k :0-:4 6. >113, P NAS 2 0 :343:, 

A 11174:34>1.- 61 rr 1,1, f-.141 9 !rliZ 6 :t 1:1-6 iff.,01. 
IOW 
• , 030tCri V.111,Uatitei: -J-C413 

3 111.*: 1,•4„ 1 -):,c4A ifiStlIMIZ 2 ArzktittliMm 3 < 141-14* 
- ,$....1.00,ZiefittitfM- thi'n)-6W041:1? y2 1 -I-141,ttli , y2 3 1 

,th,644.1.= , ItAitite,44119.).3 S4s7:t < -.14.41-tYrikt-61 ict, 
17. 14041/1110! 2 0)444:- ()Nog I V: 1: 

Page 1398 of 3224



( .2 0 ) WII2C4)8-90561(P200S-90561A) 

*ftt=7.U.61*—E.Wftt6Ze..(419AVI m9 1,:faitT14, 
10129) 

(v>.e..7.-31.013t-Arr) 
n Yea. —ME 3 (Z...)ti , 1 'Z' Mtn,. NI 2 II4Mitifig(z. 

ttiZ xta-3141130)Iri MIX:1).1), 

0130 
412C;;N-6Utz,n>. .2.---ntEsa,Liskr:7417301t,usliptAn 

Y1,0 —,3ogt,A* -Ch6LeD3o3t,Loc3o3itiRt44:$00A 
tty.).7'74TAvyl-e-9304 ,3›.t=-0=0**0)1110,114Fic 

Pti 3 0 5 71:7Y-34.3c4f141119)(-3, HiltitS.,,t 9 3 0 6 Ls Z.h.4"ilitat 
441,15g2,307V114-0 ,4), 
(0131) 

tAZ, z'r" —31ge 34, 1 0 B A S 1 0 0 B A sE-TxCzNin-ki.. 
AN-1:/:9-73,4a.3.10;;;„ 7 ,,A31 1 2 t C D/DV t* 
14713 1 St, '7 MUM) i'4. 1t9. 4 7'31 , t4 5- 4. 3 
1 5 , .1114.110*4-6442e.VIA3 1 6 flitt."Ct, 10PiA 3 0 7 

2,1Pi:A. 3 1 6 .:<.01'.---”,t911 il:$1101'6gAz2 3 08 k  tig/4"Cvl 

E0132] 
usB3*”301tustIAA:2::1-v—!9302a,t-)-c,N,Witg4A144,* 

#04. Ffi~  —I'MAVA*401417 
t oTif>6. 

10133) 
.)t•E 9 3:  0 61:41, 7M1,----5- :/sYi/A5-1., (OS ) It27'9./A$P71.--e:/-7/-

.414779 t!:...-217Y940MOtilt:13 9 u:/t..7.-51W30%,151M 
*>lc*W.L.,ttCPU305U..A:e930Oy5q,os7'n:Y'.At-MAML-ntet 

41 (z1 1, velZ 3 I 1; 3 1 20AERNA* 6 MK 41- 9 3 0 6 
11'1' 4 x 7 31 5 eam 2:/t ./.—:PAiRoat*MOlfigiAti 

liftect6VA154. 
10134] 

, z.e.los7;330194hie P 11 3 0 5 g-.1 -).Z1415. 71, -C"."5---
!.., g:.4177”--!/g;"712::, 944,67)n v to. —3, 70Y 'AM.x 9 3 0 6,p4 
tfoatql-MattA. /1.6. ra$, MAO) ct 3 (Z: , "4 7°tl 

v. >7120.9 ..1,b14 1- --.44t1tAittzit , h4 C P 3 0 5 lc 
t.4 h6 , Wit041101Pkti 
(£1357 

3 4:143.4 L1 1 >, e,x—,§ART31:80144.01netV)Vi*MOV)---- 
C:->i, rC ... NI 1 36.x, ;it 

1- 'C e24---,NN-3:740Mtift'MIC P 3 0 5(z.± --)'311M 

t erC156, 

0136) 
DJ 1 3 C-151"1*. 3 1z, 30C PU3 0 5 1 NM 

ii.-0,4,WhollitZtZ)(Air-v75200),Mittg4AliANdt.th-c1,444w 
iMPIZI, B 3*, 3 0 1 SB 1914 AtAgetqt4.1Pifibvirisli%1:, t..4 4 
CUSBgg4AMINVIht.tt,C.z0USBitnIAMitoMMVIRM/Cv4 
at4:1-innlittZ, 
Om) 
zo:MulictzirC,101-:Mini 14 (zit-y7 S 2 0 0 : Y 
S ) , C 11 3 0 5Lzt, ARWYMP11444013 .X-77S 2 0 

y'---1, 7 :14IMMR.J's 1211 tzt)06 S 2 2 0---S 2 2 7471APIT15 WM' 6. 

Page 1399 of 3224



(21) 4i4E2008-90561(P2008-90561A) 

10138) 
4-----1-9>VVVIMMT1-6 C P U 305it, VA 7° 

tfilltLT:6b.WIPVititt6 T-y7S 202 ) „ Z.0.),LulictArC, kitimais,7* 
( xi; 17S202: YE S )v.  :

A r̀i- 77S 203C2f011-6, Af'sy7S203b,48216rz.v*filt., C 
PU305.44NWEA779,--i teflit6 1,91141MAGTM4 

0139) 
• 7S 2 0 V-$3WC , CP133 0 511, UsB:z*,,301f-.111.,TA4T-) 

4A1MWMALPIY71510431**M5.ZAWNVelitZ%MAgiq 
A10CPU1011.1AMEM419.:/7151t01*6. 
[0140) 
• CPU30581c, Y' ea. Nfit3a)ibAIM6 C D303C:.**1;t7k,1 

• (NT. t 6. ) r,„INOW--3? tlitarintR2tzi.dat 
M1-6,ZOMMU,CPU305M,WA-Mao)f-tUSE:24.7 301ttlft 
:ft/.7f.g4AI.NAML,Z0404-F')14A1iP4MMAC1-faVVIVAN2,\ 
Are4116torMZ0WAIAPOW,:aiiiittWil-91ACARIVON2tAltt 
6t.Z.MMANW-,altilwzAwkA79-Ac#01-6,V4M4.1, 
01,41] 
Ahi tlog-MAL0,16t6,CPU305t1.0100itg4A10)*MCA 
k• A4'1-140MONCtW&PW-bok ittt(A5-17S205),=*:,M 

P U101 a itittiaffil: A4 T+140MittafaMON FYI 
X4-,1-0N)-NZAIftitihtZkiAllitt ,USBa4.”'105it.:* 1. ,T2Yt 

-,RW3 0WOMOIAMt4 .004110)Alut*01,:ktt-CPU305a 
.ftliWii4A1v)*MVA4111A4.71-140eA411-0Ntsto.„:01t1-6 
*Z. 
10142) 

A-7-'7S205(.:kkAA- „Ma5=1“AlOMMIEANkx4 71-140VA4 / 47. 
OW\UtMtqtttfl2t6t(A5-'7S205:YES) ,CPU305U,M* 
g)MAOMM*A4177:/7151MITtt+2. (25-77S209) ,MOSI:A5-v7S 
210CWit4.ftei'g4A0MMkArt19:/71510)NOW„AffOkR017:-. 
CPU305MUSBn*,93014.-ft L:MOWA4A10Maka431:/7151 
041§tiVtilf z_ 17%, 4 A 10.4ititiiffii: 
1^140i/lA4T-I-OW\kaili *V4.1:111tt6t(X1 -773205:NO) 

CPU305a, 0,11.111:A5-1IS2 0 6 cfni“. 
10143] 
A77-77$2101:tim%CPU30511.AMMO:2a1WAR ZMAgli 
*• **7.17 4-71“A1kft-L't*MR*AW21\AML7:, .90.WkAi=77 

S2111cgHtZ., 
014,11 

Z-J:T'.XNW#A4*Wzl-z✓ Atit-CPU3050,)MOVi kkL,tbt,M 
11.54./(4.7,1a.x,PU101M,MWICAOIEA4'1-140tlx4/4-0N ,NtAti 
itkL- t otifimwmtiik-,3 :" rown-115.1:-51,:t-Tt.1; ,r 4.. Zeafi . 

A5-77S211(z:WC,CPU30511,AMilli4,..1014MCAO±A47t 
I 40 bqiiftPAILO F FIN (OF ) P\kafts.,..,htipivij4; tiott 
Megii:4A10)CPU10141-,A4MEAWILA471-140MA4-.4-OFFP.O.fil 
Wit4h.: 11M11110.....USB:14,7:3110517114,tui1f.2.-YRIM-f.0* 
ilt#WitIt6.:-ORNMAMVtilin't,CPU30511.**7/i4A10111 

fiialf&A471•140MA4 ,:, +0FEP.„1:11flitshk,1,:tibtt6ztizi.a, 

101451 

Page 1400 of 3224



( 2 2 ) IfIE2008-90561(P200S-90%1A) 

:ZOYASIC:Ve Ottitfg4 X 1 Oiltilki.iffiLX-1 74- 1 4 0$ .4 p OI Fi\ 
titithiztlibt/10: (..X1'-7 7S 211 :YES), CP U3 0 541% Wirk.X4-
77S 2 0 64:tflY11,. 
[0146] 

777S2061z.15‘ . CPU-305U, itifttIVAN20-4t;COVItlifi (riNi 
WY1**) Z:o.M.U.14 L'CIE1410SW21p4ilfiit.4. 

31.", Is 2 0 7 i\ , 
(0147) 
x1- 77S2071ztikrZ,CPU30511.A- OWAIALf.*Wi app tt4. 

4AOMMOALt&pft-0411ta,WMEWAKVMUOLt:1114MMMLMA 4 
Alk4AAAktAtent* S -1 14vCe-L****A,40104tWOAL.til 
1h7)11V... Wintgatt2iMMIJANOSONII9C4 X 1 1.06NAK.CtIntitrc 
Voliff&Ittit4401)140al ANT. i.t14 iptz P)IfiretZ)., 

Zo:MultZt:ArC, t 520717  YE S ) 
C PU3 0 5 1:1, 9 4 JATI ./1 - ?P. L D 3 0 3 Cati10,-; (xl- 7 S 2 1 2 

INSAVIM 2 (7.4.1t.Mant-WW*4.., (1,5- 77S 2 1 3? , ifif/JAVAN 2 t 
Nottwomiti, .7, 1 iCitt C P :3 0 5 tit, ilifiaMit. 2 
MRoWN0A*t-AW_N*gg4A1MzmWau6t i'tlibh4. 
*0404,i("v)f'r  CPU305 ittsi%1771i..Y-!.--:g >v)WntiokT 
74-6 (. .A.T•v7ts 2 1. 4 ) 
[0149) 

VOMMWMAL.,-(3,.4 vArirCir,TL,CPU3 0511, :4001/11 El 
Wiftlj Kt- d, 5 WV- fiat 6NCIVOMIt-TtAt 
6/1(z, D 3 0 3 VAAlinatita t, >Woltii41113, D 3 0 3,No 
talc ft2t-Ct‘14titiz: P U 3 0 51i, 1410411Wit), 4.6 %PAM Ciat 4.0 

Alt.*L-CMARWMW2C:AMLNAIMAKVP4RVt,601W-TOARW 
itt-)V,44:1>iltftA-li-Y41-1. t.61 -34z1.17.t„tot. 
(0150 
it,A1-v7S207t:MIT,A.004MIMALZW49$104t14-6t(At -,y7 

S 2 0 NO)  P II 3 0 5 ti :2- 4:7 - RV hAtAkt.iliz 
it t6 (A-Y-77°S 2 0 8 ) Za>36114;:t, k, rc , 1. 0:7;.rt,7, 

-,RW37)4>tkfrittec:Wtt6k (7.3477/S20S: YES) , CPI:1305Q 
-Vit:LeD303tzltilt-C(.1.-y-17s2175),WMEM779,-

▪ >0:Vititt-T1-4 (A 5. 7 IS 2 1 6 ) . x 1 tt:7 
• bliqkiktst. xsrr 7 7S 208: YES) U305 it, 
364tAi-x7'S2075,\Olit,6, 
10151 ) 
A1-77S2021zIWTAWCA771).)--g>eIMalt*L'C0*.v>L2.1 ( 

.X5- 7 78 20 2: NO) . LIZ 41, X -Y. S 2 1 4 a:kut. -71--77'S 2 166%141 
btriTt4 ., CPU 305a, *.X >AtifniCrt6., 
01521 
-Um- , Ai- liS20 1 tliff“- >1WHIMAINZ.-.)wr. 1 4 *.44it.:CM1 

• iA 1 4113 >14140717 - 1' - rtl>.17• 

*-1 , ,..4 1,411,ftittg":411M4fttailt: c,zoM0 4AmcD - R 

°NUMMI 2 5 0441M1 CPU 30 5 arlit""- fx 1 4,-CD -1 OM t 
ant-MOWANM/W4100MMAAtZ:tiz.t-faftftit4VA156, 
[Dm] 

t*11 tzt.-1-1 !tom., ep u 3 0 514, 11:3,;ve.3.-3?gitt3tZ•fiCi.xl.:14ii1 3 
1e4 X.A. MCC V*/PiV14:-Vitt.t) CAI-77S 2 2 0 ) 

Page 1401 of 3224



( 2 3 ) 4i4E2008-90561(1,2008-90561A) 

-C. . i t? (4 i<1 3 1 t14 ssi., t -441 -1.-C. v4triot ttiret6 („x37-77S 2 2 
0:YES) „ CPU 3 0 5 it, IOU) O7; .7 !,, ,11..x •••9 1 0 4 LIM t. ."t, 
1,4)14nitiani. o ningimey014 x1414)11 :3 1 S B J7301.11r.,T: 
gmtL, zogii4A141,4 1 3 
flP, ("...-7-7 7S 2 2 1 ) , 

(0154) 
=•:,7'S 2 2 I. OWIMPT t „ igv114, xs17S 2 2 0 z?'.)14 

.2. rt, AYA4 >•.::t -.11411.1:061: tz.t ..z5- 7S 220: YES) , 
PU3 0 5U, igittar.rr >I:NAL f? (4 AI izrAi4t9t-Cv44114 

S 3 0 1 fzitl.."CitAllit ( :77....97S 2 2 3 ) 

10155) 
Atz, P Li 3 0

.
511, 1111,,A N (#1.111,2% N owl-y P7-P'egittfr. ti (A5'1 

7S 2 2 4 ) Z..10* I- - nma, m... '/t•'; A I I:MI-1:413 LOVA. 17:: 
bs) , P U3 0 5a, US B3*7.:5? 30 )1-11-1,-C, lEkt A 1 
i1131„ Mt/ 4)i 4 A 1 It {:0)**,125-senlItzit IN N 0)* I-9- 7 0:4/„Z 

L A NO)* - L A NAM tabo p 4,1 

.4 i•-•I'A?, I) N SO) I P'.7*1-:1/Ail..1.;:0) I P.*f fo7 0)BlIgk I- '-

"Iii-If*-treittgOitatZtMiiMYRIt try  6 
(0156] 

7s 2 2 4 ,7)Y1.14..1t.OVit,i'a . CP1130 5 it, iiiiift.RIMN 2 I: 041taiii2 

M-Stligv.4 A I i'irt.--CtiNt.=IVC.4,14 .1Pfiii-, StAttittogfatuMN 2 );,-,*.s!., 1. 

- itifttaltUt 1•ElhA.ifitl (Al. 7 7S 2 2 5 ) 4, 0>W114:,:to 

SatONN2 ,40*1-7-:PORMilbh*Cvi6tter.t4k(A5 .-.77'S225:Y 
ES) Cpu 0 5u, iiii4ICA-P76 9 >1140)!...-C4011-4 ( 7 77S 2 
2 6 ) . lifital4Ult 2 % 0) 1- 9 - N .:kitiAtt4:&Cy dry, titt.1-4 ( A 

7.-PS225 ; NC)) , CPU305 it , ( .A5-, 

822 7) C 1) 11305/.1QC:1)30 3t:::x.9-:it 

(0151 
177'S 2 2 6 7),Iiff 17S 2 2 7 0)WM/4171-6 :z/ib 

(0158) 

*.t3, 'R.A! 61)(.:! P tr 3 0 5 Li , MOW) ayCipiittpkft -.=; .1 3 r: 

7Mbt), Att fig A I a, „Ei0).1: tz..x re. 9 3," I- affgaN 1 2 1 
:MiCtigittltlii I 2 3 .k.. h 4,01DIst: ' t t.V4kt. ON. 0 

WC'S c.t tz . T.0) 2.s/1- 'a- -AMU 1 2 I 
1 23 tillECCON, OF F.4-4;:t T:160)K:', USBfiCif 1....r.0.4ficAtt/111 

anfifiPTC, flAittoot‘ t*41-1' k./PCI.t, r or , S 2 

2 07b4:)S 2 2 3 L":4A IX' it . t - INDEX 1 2 1 P.0.4111f.. titt 
ailfatkitif I 2 3, \AMENt.i..0 F F t.:1•4 gr.:, A -7 "IIS 2 2 4 :6' S 2 2 7 ict3 

trt".4.1.. V :7 ..‘" littb% 1 2 I I\ 0.)XN MitigigfliVer, 12 3 
i\VIRKII 0 N err.1) 6 NNW/ CI A 1 0)WitSfallilei tut itititerr 

ea ,Rin I. OP 't- Ft 4 A:13 1 5 4: :/ t-t64 -atzizt, 

3 :/ - -11111M1 1"0:40/ 0 N , 3 2 3 1\47)401410 
F F ast4 
10591 

r.k.i:.0j: iZ:44.ait.A.V.)ififfliM'A-7-4 S tx:111.7=./14 A lit, P14% 2 0 6 

ial136 2 0 6 "Z"itzttit Zit4i46-7 - 171:::Ze.titliffit 131V-sr 6iIiiIMDRE 2 
klitlatz Dittlt6v:/e a- :VAN,3011015 Witt ‘0.) 

1:154 Z.:0Arvitil<.-f.A I tzkl ifitttreAN 2 AV:2 %..e.2.-3,14E3")-rtm:i.) 

Page 1402 of 3224



(24) 4i4E2008-905610,2008-90561A) 

NM* S :7 0 5 . igommot2 S B P10 5 •s:101t1,t 
itiftWORN 2 ( MW3.441AttilIV ) tt 

e.x- 3CUSS:7*P P 105 OIN ifittff)Ritt2 )04 
AMIME*731.2/aX 

9 1 04 ),7, /e.11.-9X1t3L-X s B7:24,2 P I. 05 tlkie ittftlIVM 
t PA tatattlaiza-i vatitic ffitfltiftnt2o.)M4 gf 2 0 6 

AtiViJIMANS 0 7 %.• IM:Z./WC% tliORN2‘Z.t 
IttffiNCStvZ,PiNtWitIt2t e...1.-91M31.-MMAMW),:tbIZ 
0.0310Piv40`0') -1 AittielaliftRAVi/70-- S >:c6. 

IMO 
AsletOVASQ:4110.3.5t.mt, < r< 4113

. 1MA a))EACE-.51, r?.; IV? eMos 6Lik Y ii:•:..vonrc-Amilitr 
Mit 6 eurtiM 
101.6i) 

P171.0., t 011141VM2C.rn L‘Z--"Sfit3 (.1111.11S BIM 
< atlitr#11.1,:Vs, Noiffitittautv) ;CM ;),1; 
„ 

I fAitifoKi4vait% 
IOWA 
1131/ -4;stbliiniztft6 NerArsir :i-Ag.):C*1144Cfr:Z 
ti.W1441f:**361.-.:13 0.6014 MAW; .7,5" ttl 0114iNifrknO't ?ar,;a5e1A-C:1> 

t~J 

I ( 1:*Mingv.130'4101-5=,  <4.7,001.segv.,4 
*190161,:150,6*11-7- t4.x0Y7-r2s), MTh „ 

W45)2VAIWSic,tsittM05=g4AllAitio-, PMW>6* 
MIA M5.7) 1•11-96m7)711,,
I RP) *Mi)B9,1,:$31t6aftitt4R VP "PM -C:1)6, 

DISI*81)118.1.:43(i4NA1414. V X ri)ittl*I17.#.14eV.)7 
( M9) :443kretz.ti‘I.61R/fallAIV)Plitr. iirtilra 6. 
f110]:4-44t04(zt)i-r6RifiBMXt .,7)11)fliX01))t.e.h9)7T3--1-1,- Is -C66 , 
1.1111] M-t6 itliIVA Mogi) ft,1011.71)tze)g)-.7r3-1-, ts-c1,6, 

I M12) *MCBSi.:130-6 751-c-1, 
I15413) e,2. RiltaYit flia041"tria.)713--f-v -1- -C156 

(A14)*MAVA 06:7,s/rA-940P 11)0,0-1-,,,--1-T1A 

V 43-0)11411 
OM) 

1 "it -7? CI 
2 ftrAPAN 
3 v>, -pow 3 

1101-Y.) Aoc p u (Matt) 
104 7 y/ ( kitS ) 
203 INNUORIVA 
305 P (MOW 

Page 1403 of 3224



1101 20'1 

VE2008-905610200S-90561A) 

a 
ard

asi 0:00••4', 

230 

Ii '3l (LTA 

1 atc 

j 142 

ICA 

.17 
150 - • 

131 -e
152 ; N.'s., 

IPA 

(*) 

3 

if 

;at 

20.1 
4
.74y \ 

201 
250 

,4 1'1

ri :03 

120 24 

20 

4," 

`231 
\ 23. 

.,ii::"1---. ); 
...1 .) 

•-.. ....-... \ 
\ •zal 

220 1 x 
Vil 

/ 
I 

um 

tu4ss_j:  

JAI 
1121$ 

,.••••••• 
VA* 

MUM* 

101 

134 

04,2 2.2.14 t

02

14,•••4/3,1s4X0 

U.9 

1,,19 04 
10a 

 121314221 ... 
187 

MIS 
rMy 

1021 112 111 110'1 
1Y4t 411,14A. 

12442 RFS ;214,4 

149 

et* 

12$ 

00400 
MOS 

MOM 

Page 1404 of 3224



M2008-90561(11008-90561A) 

02.122 

r— ----- ^ 

MON 

axxxa 

mu mask • I * V 

I 4 1 t --II- . - ,....: 07.z, : 
ge*..1 

. ... i..  k.471., 1..... 1 
i ty 2u 2R3 OA i 

Vt* 

6'44th 

FTIS-414 lerr*A- 1 .-.)"

** 
ski 

exera*

IlKlet22422 
i. 

11219) 

Mat MI CiTisZfattlie:Litc '..) 
MIR*. J

ot* 

EMMA Is 
;..1,1.• *lets. 20 

i 

* ...*-7 —16 PrOothr-tok i 

F 

111401(1-17>*it. 
MEL- ••41 ,
41441t,..-KA. 

as 44— ps.< 2t • • • 

jit4011NiAr 
ft gelt. 

IMMIX 

8122 ItA".X 1123681)A 
vsriss2m.c 

coos 7 asss.o.: itAet 

StEVRI zxonot Iten 
120141119t1A 8221 

:01:44HSILIS 

1,:....Y:"6,,,Ant*V 
6,;i1114-t—zt./03 t 

rImos4;7:'‘ 
,ZsElt 

Page 1405 of 3224



4i4X2008-90561(P204S-90561A) 

141111

C.41•44—asszaTh goeloa  = 

• 
Siii44044Mit r 

4131 

4:•••014$' 

*WS *Stifle \ 
$PASS 

ix 
*1•443•••••S

4 
*Si 

$4.;2 W2 
..••••: •••" 

4.4.4fr4.1. t£4 `I 
X:.•$.44S., 5  ***, 1 

1 30.4 203 
# 4...... 

1.4.1M4',4•4 tom; :szt 
=40..1 4   • 

4 *IS 4 • S L 341 ••• $  SW 
,.. 1 4 ;••••  

ow* 
i ir•st9 go ,/ two Tr.tx SPX 

• 

11.211. 1 ( I.A14 1 

• N.41)441,11 .mot  j 
414.49 

Yu; 

<es 
Wks S2£S 

: 319/141•4., 44.A.4 r -

44S.4Iti
ltei

400.44SZI, : .234"
• IRSK t4SA 

,stoe 
•<•;.-

YES 4:424•4. 
:WAS XS,

F **404•1.::%:: 
•  Sx iv 

ARiR r • 4. 
*1064.44,14 

. • 
444144 

•-•"latost ••4, *altar,

• •••-•.„ • 

*MS 

/SS SS:2 

$4%.7.91....VtwONI 

$813 

taiSiSM: 

f42
st 

ay-Art-KW 1-'441

[314t4 .•••••Ass• 
. • 

••-.46$8,4I 

4,-4•1424

` 4; •••,e zos

.1(A$10 
i•IA10.44tctxt.4,1 

fiti6133 

- Vtg 2 S 
SSISS.i.0#03,
10A01414tillkst 

 • 1224 
r-
VIS 

....••••ir*OSMits„>_. 
""•••...t.r—snAt 

sga 
1

phi 
1•81041 zos-t•vt-vsA. 

SSI 

6#21 

Page 1406 of 3224



(2 8) 4i9J2008- 90561 P2008- 9056i A) 

(51) nt. O. FI 3 — (0) 
G 0 9 0 5/20 (2006.01) 0090 3/36 5 C 0 8 2 
0 0 311 21100 (2006.01) 009E 3/20 680C 51i: 0 1 1 

0090 3/20 633P 
0 0 3 B 21/00 1) 

F:,—/h(4.101t) 50)82 M03 MI 11002 (105 0110 DA87 10101 *109 
5011 M0 M16 DA01 DAlt JA01 A£ KAU KA17 

Page 1407 of 3224



Electronic Patent Application Fee Transmittal 

Application Number: 14344836 

Filing Date: 03-Mar-2015 

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

First Named Inventor/Applicant Name: Koen Simon Herman Beel 

Filer: Thomas Lee/Kaitlyn Miller 

Attorney Docket Number: BEEL3004/BEU/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 - 1 month with $0 paid 1251 1 200 200 

Miscellaneous: 

Total in USD ($) 200 
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Electronic Acknowledgement Receipt 

EFS ID: 30215483 

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 Lee/Kaitlyn Miller 

Filer Authorized By: Thomas Lee 

Attorney Docket Number: BEEL3004/BEU/TL 

Receipt Date: 30-AUG-2017 

Filing Date: 03-MAR-2015 

Time Stamp: 10:09:02 

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

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $200 

RAM confirmation Number 083017INTEFSW0001 3295020200 

Deposit Account 020200 

Authorized User Kaitlyn Miller 

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

37 CFR 1.17 (Patent application and reexamination processing fees) 

37 CFR 1.19 (Document supply fees) 
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37 CFR 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
Amendment/Req. Reconsideration-After 

Non-Final Reject 
BEEL3004_nfoa_rply_23AUG17. 

pdf 

162199 

no 8 
b7dff28758bccf34aad588d1c5d909e69888 

fb09 

Warnings: 

Information: 

2 Extension of Time BEEL3004_EOT_Form.pdf 

156796 

no 2 
cl f3ea8b8b5daa38d7bfOc2196c3111dca1 

1f90 

Warnings: 

Information: 

3 
Information Disclosure Statement (IDS) 

Form (S1308) 
BEEL3004_IDS_SB08.pdf 

612479 

no 4 
b6d6e69ee9f8280900e5f17c1b593b1a125 

894f9 

Warnings: 

Information: 

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for 
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if 
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available 
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent 
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems. 

4 Non Patent Literature CN_OA_04JUL17_filing.pdf 

1436080 

no 7 
70892e9b279aaa78f541b0003846e3819e4 

30380 

Warnings: 

Information: 

5 Non Patent Literature CN_OA_21JUL17_filing.pdf 

1115616 

no 5 
7070be7df3d80e3398dbf08437229ec6e8 

d4e3a 

Warnings: 

Information: 
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6 Non Patent Literature CN_OA_28JUN17_filing.pdf 

4105472 

no 13 
61a9007af2aba4f3b33bf50b8dObec6ff9659 

924 

Warnings: 

Information: 

7 Non Patent Literature EP_SrchRpt_01AUG17.pdf 

516082 

no 7 
7a7e1b465a72151f7908fe03f4914093a468 

88e9 

Warnings: 

Information: 

8 Foreign Reference EP1329055A2.pdf 

3512157 

no 91 
6935ed800028d948c22628af003b5285 d d 2 

55967 

Warnings: 

Information: 

9 Foreign Reference JP2008090561A_filing.pdf 

18017418 

no 56 
9a6eb2859a843605c7eb36ctla03c01670c 

6778d 

Warnings: 

Information: 

10 Fee Worksheet (S1306) fee-info.pdf 

30702 

no 2 
624d c3e64d047085114f255cba7adb9d 59a 

e7955 

Warnings: 

Information: 

Total Files Size (in bytes): 29665001 
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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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Doc code: IDS PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. OMB 0651-0031 Doc description: Information Disclosure Statement (IDS) Filed 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 contains a valid OMB control number. 

IN FORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor 

Art Unit 
Moen Simon Herman BEEL 

2184 

Examiner Name Christopher A. Bartels 

Attorney Docket Number BEEL3004/BEU/TL 

U.S.PATENTS Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Code1 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines 
Relevant 
Figures 

Passages 
Appear 

where
or Relevant 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines 
Relevant 
Figures 

Passages 
Appear 

where 
or Relevant 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Examiner Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2 i 

Kind 
Code 

Publication 
Date 

of Patentee or 
Applicant of cited 
Document 

Pages,Columns,Lines 
where 
Passages 
Figures 

Relevant 

Appear 
or Relevant 

T5 

1 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

T5

EFS Web 2.1.17 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name Christopher A. Bartels 

Attorney Docket Number BEEL3004/BEU/TL 

1 3hinese Office Action dated April 5, 2017, for CN 201280055744.2, and English translation thereof. 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609 Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

I See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name Christopher A. Bartels 

Attorney Docket Number BEEL3004/BEU/TL 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas Lee/ Date (YYYY-MM-DD) 2017-05-19 

Name/Print THOMAS LEE Registration Number 66396 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: 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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 
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1. The present application is being examined under the pre-AIA 

first to invent provisions. 

DETAILED ACTION 

2. Claims 1-81 were cancelled. As of 03/13/2014, clams 82-102 

are pending. 

Drawings 

3. The drawings were received on 08/05/2016. These drawings 

are accepted. 

Information Disclosure Statement 

4. The information disclosure statements (IDS) submitted on 

3/13/2014, 10/09/2014, 10/31/2014, 07/21/2015, 02/04/2016, 

05/25/2016, 09/19/2016, 01/06/2017, 02/03/2017, and 02/15/2017. 

The submission is in compliance with the provisions of 37 

CFR 1.97. Accordingly, the information disclosure statement is 

being considered by the examiner. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs 

of pre-AIA 35 U.S.C. 102 that form the basis for the rejections 

under this section made in this Office action: 

A person shall be entitled to a patent unless -(b) the invention was 

patented or described in a printed publication in this or a foreign 

country or in public use or on sale in this country, more than one 

year prior to the date of application for patent in the United 

States. 
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Art Unit: 2184 

6. Claim(s) 82-85, 87-95 and 97-102 are rejected under pre-AIA 

35 U.S.C. 102(b) as being anticipated by Nuyttens et al. 

(USPGPUB No. 2007/0033289 Al, hereinafter referred to as 

Nuyttens). 

Referring to claim 82, Nuyttens discloses a method for 

connecting a processing device {CPU mezzanine board 47, see Fig. 

8, [0116], lines 1-3} to a communications network {"eth 1000", 

see Fig. 7, [0112].}, the processing device having a memory 

{"flash 33", see Fig. 7.}, a display {Monitor coupled to graphic 

accelerator 44, see Fig. 8, [0117].} and an operating system 

{Windows or Linux, see Fig. 8, [0117].} with pre-

installed generic drivers providing a generic communications 

protocol {PCI express to couple peripheral devices, [0116], 

first 4 lines, see Fig. 8.} for communication between processing 

device and a standard class of peripheral devices, the method 

comprising: 

a) coupling a peripheral device {peripheral device "drawing 

unit 40", see Fig. 8, [0116], lines 1-3.} to the processing 

device, the peripheral device having a transceiver {"panellink 

transmitter 51", see Fig. 8, -3.}; 

b) setting up, by means of a first pre-installed generic 

audio driver of the operating system, a means for audio 
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communication {"proprietary busses used for transporting video, 

audio_", [0088].1 between the peripheral device and the 

processing device and by means of a second pre-installed generic 

driver {multi-viewer driver 2, see Fig. 7, [0112].1 of the 

operating system, a means for data communication {"metadata with 

building blocks based on standard IP and compression 

technologies", [0088].1 between the peripheral device and the 

processing device; 

c) coupling the processing device to a communications 

network {RJ45 MAC PHY, see Figs. 7 and 8, last 4 lines of 

[0112].1 via the peripheral device; 

d) routing audio data between the processing device and 

the communication network {"a characteristic of such a 

[communication] network is to... route data from one address to 

another", [0088].1 via the means for audio communication, 

wherein the first pre-installed generic audio driver is used for 

transferring the audio data {"inserting the decoded image [and 

corresponding audio] on the internal bus of the [pre-installed 

generic audio driver] the multi-viewer driver 2", [0112].1 

between the processing device and the peripheral device. 
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As per claim 83, the rejection of claim 82 is incorporated 

and Nuyttens discloses wherein Step b) comprises presenting the 

peripheral device to the processing device as a human interface 

device {"proper mouse and keyboard", [0006].} and wherein the 

pre-installed generic driver is a human interface device driver 

{"human machine interface is composed of several displays", 

[0006].}. 

As per claim 84, the rejection of claim 82 is incorporated 

and Nuyttens discloses wherein Step b) comprises presenting the 

peripheral device to the processing device as a mass storage 

device {"such as a storage device which is part of mass 

storage", [0252].} and wherein the pre-installed generic driver 

is a mass storage device driver. 

As per claim 85, the rejection of claim 82 is incorporated 

and Nuyttens discloses wherein Step b) comprises presenting the 

peripheral device to the processing device as a composite device 

{"human machine interface is [a composite] of several displays", 

[0006].1 and wherein pre-installed generic drivers drive 

different device interfaces independently {"each compression 

decoding device 45 may work independently of the other 

compression decoding devices 45", [0138].}. 
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Art Unit: 2184 

As per claim 87, the rejection of claim 86 is incorporated 

and Nuyttens discloses wherein the client application is a 

portable application {"standard [portable] X.11 methods can be 

used to feed this information to the DGU 14", [0172], [0171].}. 

As per claim 88, the rejection of claim 82 is incorporated 

and Nuyttens discloses wherein the peripheral device is adapted 

to anal se an incoming signal {the Examiner is presuming the 

claim language meant to say "analyse an incoming signal".} from 

the processing device and if no audio is received, the incoming 

signal is discarded {"monitoring elements within a [incoming 

signal] source (audio metering) in an effective way", [0175].}. 

As per claim 89, the rejection of claim 88 is incorporated 

and Nuyttens discloses wherein if audio is received, the 

peripheral device will initiate an additional connection to the 

base unit {base unit "baseboard of the multi-viewer driver 2", 

[0112].} through the communications network. 

As per claim 90, the rejection of claim 82 is incorporated 

and Nuyttens discloses wherein further comprising time-stamping 

synchronously the audio with the data stream {time-stamping 
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"Real time encoding at full frame rate... [for the data stream] 

in-sports events phases", [0109].}. 

As per claim 91, the rejection of claim 90 is incorporated 

and Nuyttens discloses wherein further comprising encoding, 

optionally encrypting {encoding "the document [into] SGML, XML, 

SVG" and so on ([0044]), where the XML format is well-known for 

encrypting functionalities.} the audio data. 

Referring to claims 92-95, and 98-101 are system claims 

reciting claim language corresponding to the method claim of 

claims 81-85, 87-91, respectively, thereby rejected under the 

same rationale as claims 81-85, 87-91. 

As per claim 97, the rejection of claim 96 is incorporated 

and Nuyttens wherein the client application is a portable 

application {"X.11 windows" known for its' portability and 

versatility in different platforms, [0171].}. 

Referring to claims 102 is an apparatus claim reciting 

claim language corresponding to the method claim of claims 81-

91, respectively, thereby rejected under the same rationale as 

claims 81-91. 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which 

forms the basis for all obviousness rejections set forth in this 

Office action: 

(a) A patent may not be obtained though the invention is not identically 

disclosed or described as set forth in section 102 of this title, if the 

differences between the subject matter sought to be patented and the prior 

art are such that the subject matter as a whole would have been obvious at 

the time the invention was made to a person having ordinary skill in the 

art to which said subject matter pertains. Patentability shall not be 

negatived by the manner in which the invention was made. 

8. Claims 86 and 96 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Nuyttens in view of Carlson et al. 

(USPGPUB No. 2013/0060662 Al, hereinafter referred to as 

Carlson). 

As per claim 86, the rejection of claim 82 is incorporated 

however Nuyttens does not appear to disclose any limitation in 

this dependent claim. 

Furthermore, Carlson discloses wherein a client application 

is stored on the peripheral device which when run on the 

processing device obtains screen scraped data {client 

application "Product catalog system 130" (see Fig. 1) obtaining 

screen scraped data "screen scraping mechanism", [0023].}. 

Nuyttens and Carlson are analogous art because they are 

from the same field of endeavor, methods and systems 

communicating with networked peripherals. 
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At the time of the invention, it would have been obvious to 

one of ordinary skill in the art, having the teachings of 

Nuyttens and Carlson before him or her, to modify Nuyttens' 

"graphics accelerator 44" incorporating Carlson's "screen 

scraping mechanism". 

The suggestion/motivation for doing so would have been to 

provide and facilitate the creation of user interfaces that 

organize results to reduce cognitive load on the user (Carlson 

[0003], lines 4-6). 

Therefore, it would have been obvious to combine Carlson 

with Nuyttens to obtain the invention as specified in the 

instant claim(s). 

As per claim 96, the rejection of claim 92 is incorporated 

however Nuyttens does not appear to disclose any limitation in 

this dependent claim. 

Furthermore, Carlson discloses wherein a client application 

is stored on the peripheral device which when run on the 

processing device obtains screen scraped data {client 

application "Product catalog system 130" (see Fig. 1) obtaining 

screen scraped data "screen scraping mechanism", [0023].}. 

The 103 motivation for this dependent claim relied upon as 

recited in claim 86 above. 
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Conclusion 

Contact Information 
Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to 

CHRISTOPHER A. BARTELS whose telephone number is (571)270-3182. 

The examiner can normally be reached on Monday To Thursday ; 

7:30am to 5pm EST. 

If attempts to reach the examiner by telephone are 

unsuccessful, the examiner's supervisor, Dr. Henry Tsai can be 

reached on (571) 272-4176. The fax phone number for the 

organization where this application or proceeding is assigned is 

571-273-8300. 

Information regarding the status of an application may be 

obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, 

see http://pair-direct.uspto.gov. Should you have questions on 

access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or 

access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 

/C. A. B./ 

/HENRY TSAI/ 

Supervisory Patent Examiner, Art Unit 2184 
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after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

❑ See attached certification statement. 

❑ The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

x A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas J. Moore/ Date (YYYY-MM-DD) 2014-10-31 

Name/Print THOMAS J. MOORE Registration Number 28,974 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 10/31/2014 

Privacy Act Statement 

14344836 — GAU: 2184 

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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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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Receipt date: 07/21/2015 14344836 — GAU: 2184 

Doc code: IDS PTOiSBl08a (01-10) 
Approved for use through 07/31/2012. OMB 0651-0031 Doc description: Information Disclosure Statement (IDS) Filed 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 contains a valid OMB control number. 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit ?Item 2184 

Examiner Name x&x.gimim CHRISTOPHER BARTELS 

Attorney Docket Number BEEL3004/TJM/TL 

U.S.PATENTS Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Codel 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Codel 

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Examiner Examiner 
Initial* 

Cite 
No 

Foreign Document 
Numbers 

Country 
Code2 I 

Kind 
Code4

Publication 
Date 

of Patentee or 
Applicant of cited 
Document 

Pages,Columns,Lines 
where Relevant 
passages or Relevant 
Figures Appear 

T5

1 

2 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 
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14344836 — GAU: 2184 . . 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name Dean Phan 

Attorney Docket Number BEEL3004/TJM/TL 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

T5

/C .A. Bit 
1 European Office Communication dated June 15, 2015, for EP 12762258.7. 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature /CHRISTOPHER A BARTELS/ Date Considered 04/03/2017 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www_USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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14344836 — GAU: 2184 . . 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name Dean Phan 

Attorney Docket Number BEEL3004/TJM/TL 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

❑ See attached certification statement. 

❑ The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

❑ A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas J. Moore/ Date (YYYY-MM-DD) 2015-07-21 

Name/Print THOMAS J. MOORE Registration Number 28974 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 07/21/2015 

Privacy Act Statement 

14344836 — GAU: 2184 

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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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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Receipt date: 02/04/2016 14344836 — GAU: 2184 

Doc code: IDS 
Doc description: Information Disclosure Statement 

Under the Paperwork Reduction Act 

PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. OMB 0651-0031 (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 4344836 

Filing Date 015-03-03 
INFORMATION DISCLOSURE First Named Inventor Coen Simon Herman BEEL 
STATEMENT BY APPLICANT 

Art Unit 2184 
( Not for submission under 37 CFR 1.99) 

Examiner Name Dean Phan 

Attorney Docket Number BEEL3004/1-JM/TL 

U.S.PATENTS Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Codel 

Name of Patentee or Applicant 
Pages,Columns,Lines where

Issue Date 
of cited Document 

Relevant Passages or Relevant 
Figures Appear 

.1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner 
Initial* 

Cite No 
Publication 
Nunnber 

Kind 
Codel 

Pages,Columns,Lines where 
Publication Name of Patentee or Applicant 

Relevant Passages or Relevant 
Date of cited Document 

Figures Appear 

1 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Numbers 

Country 
Code2i 

Kind 
Code4

Publication 
Date 

Name of Patentee or 
Pages,Columns,Lines
where Relevant 

Applicant of cited 
passages or Relevant 

Document 
Figures Appear 

T5

/C.A.Bi 1 2007/137415 WO Al 2007-12-06 SMART TECH INC cited in EP Office 
Communication 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

T5
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14344836 — GAU: 2184 . . 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name Dean Phan 

Attorney Docket Number BEEL3004/TJMin 

/C . A .B/ 1 European Office Communication dated December 21, 2015, for EP 12762258/. 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I CHRISTOPHER A BARTELS/ Date Considered 04/03/2017 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

I See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document 

Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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14344836 — GAU: 2184 . . 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name Dean Phan 

Attorney Docket Number BEEL3004/TJM/TL 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas J_ Moore/ Date (YYYY-MM-DD) 2016-02-04 

Name/Print THOMAS J. MOORE Registration Number 28974 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 02/04/2016 

Privacy Act Statement 

14344836 — GAU: 2184 

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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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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of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 4344836 

Filing Date 015-03-03 
INFORMATION DISCLOSURE First Named Inventor Coen Simon Herman BEEL 
STATEMENT BY APPLICANT 

Art Unit 2184 
( Not for submission under 37 CFR 1.99) 

Examiner Name X}NIWNIVii CHRISTOPHER BARTELS 

Attorney Docket Number BEEL3004/BEU/TL 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
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Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name Heny Tsai 

Attorney Docket Number BEEL3004/BEUITL 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 
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/C.A.B 
1 US Office Action dated March 29, 2016, for 14/395,364. 

IC . A. B/ 2 Marc AL-NAMES et al., Audio-Visual Processing in Meetings: Seven Questions and Current AMI Answers, 2006. 

/C.A.B/3 Mood indicators on electronic meeting tools" IBM, IRcom number: IPCOM00001171D, Publication Date: March 12, 
2003. 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I /CHRISTOPHER A BARTELS/ Date Considered 04/03/2017 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

I See Kind Codes of USPTO Patent Documents at www_USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2184 

Examiner Name Heny Tsai 

Attorney Docket Number BEEL3004/BEUITL 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 
information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

X A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas Lee/ Date (YYYY-MM-DD) 2016-05-25 

Name/Print THOMAS LEE Registration Number 66396 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 05/25/2016 

Privacy Act Statement 

14344836 — GAU: 2184 

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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2014-03-13 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 

Examiner Name Unassigned 

Attorney Docket Number BEEL3004/TJM/TL 

/C.A.B/ 
1 International Preliminary Report on Patentability (IPRP) dated March 27, 2014, for PCT/EP2012/068166. 

/C.A.B/ 
2 International Preliminary Report on Patentability (IPRP) dated March 27, 2014, for PCT/EP2012/068167. 

/C .A .13/ 3 International Preliminary Report on Patentability (IPRP) dated March 27, 2014, for PCT/EP2012/068168. 

If you wish to add additional non-patent literature document citation information please click the Add button Add 
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Examiner Signature /CHRISTOPHER A BARTELS/ Date Considered 04/03/2017 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO 
Standard ST.3). 3 For Japanese 
4 Kind of document by the 
English language translation 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2014-03-13 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 

Examiner Name Unassigned 

Attorney Docket Number BEEL3004/TJM/TL 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
❑ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

❑ See attached certification statement. 

❑ The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

x A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas J. Moore/ Date (YYYY-MM-DD) 2014-10-09 

Name/Print THOMAS J. MOORE Registration Number 28974 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 10/09/2014 

Privacy Act Statement 

14344836 — GAU: 2184 

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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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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of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 4344836 

Filing Date 015-03-03 
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STATEMENT BY APPLICANT 

Art Unit 2301 2184 

( Not for submission under 37 CFR 1.99) 
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Attorney Docket Number BEEL3004/BEU/TL 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEUITL 
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/C. A, B 1 1476242 CN 2004-02-18 SEIKO EPSON CORP 

English abstract of 
corresponding EP 
1385336, cited in CN 
OA 

2 2010/105335 WO Al 2010-09-23 
SMART 
TECHNOLOGIES ULC 

cited in CN OA 
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NEC CASIO MOBILE 
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English abstract 
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4 101631223 CN 2011-04-20 
SHANGHAI HUAPING 
INFORMATION 
TECHNOLOGY CO LTD 

Cited in CN OA dated 
10-10-16, English 
abstract 
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5 101454762 CN 2013-06-12 
SMART 
TECHNOLOGIES ULC 

Cited in CN OA dated 
10-10-16, English
abstract 

6 1550996 CN 2004-12-01 SEIKO EPSON CORP 
Cited in CN OA dated 
10-14-16, English
abstract 

7 101965609 CN 2011-02-02 
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Cited in CN OA dated 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEUITL 

/C . A . B/ 
1 European Extended Search Report dated November 3, 2016, for EP 16170760.9. 

/C . A . B/ 2 Chinese Office Action dated October 14, 2016, for CN 201280055744.2. 

jC . A . B/ 3 Chinese Office Action dated October 10, 2016, for CN 201280055667.0. 

/C . A. B/ 4 Office Action in corresponding U.S. app. 141344,830 dated October 6, 2016. 

/C.A.B/ 
5 Final Office Action in corresponding U.S. app. 14/395,364 dated November 2, 2016. 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I /CHRISTOPHER A BARTELS/ Date Considered 04/03/2017 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

I See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document 

Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEUITL 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas Lee/ Date (YYYY-MM-DD) 2017-01-06 

Name/Print THOMAS LEE Registration Number 66396 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 01/06/2017 

Privacy Act Statement 

14344836 — GAU: 2184 

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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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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Receipt date: 02/03/2017 14344836 — GAU: 2184 

Doc code: IDS 
Doc description: Information Disclosure Statement 

Under the Paperwork Reduction Act 

PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. OMB 0651-0031 (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 4344836 

Filing Date 015-03-03 
INFORMATION DISCLOSURE First Named Inventor Coen Simon Herman BEEL 
STATEMENT BY APPLICANT 

Art Unit )( I 2184 
( Not for submission under 37 CFR 1.99) 

Examiner Name XRWONA CHRISTOPHER BARTELS 

Attorney Docket Number BEEL3004/BEU/TL 

U.S.PATENTS Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Codei 

Name of Patentee or Applicant 
Pages,Columns,Lines where

Issue Date 
of cited Document 

Relevant Passages or Relevant 
Figures Appear 

.1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner 
Initial* 

Cite No 
Publication 
Nunnber 

Kind 
Dodel 

Pages,Columns,Lines where 
Publication Name of Patentee or Applicant 

Relevant Passages or Relevant 
Date of cited Document 

Figures Appear 

►0020174254 Al 0 002-11-21 ITA et al corresponds to CN 1689275 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Examiner 
Initial* 

Cite 
No 

Foreign Document 
Numbers 

Country 
Code2 j 

Kind 
Code4

Publication 
Date 

Name of Patentee or 
Pages,Columns,Lines
where Relevant 

Applicant of cited 
passages or Relevant 

Document 
Figures Appear 

T5

/C . A. B./ 1 1689275 CN A 2005-10-26 
English abstract, 

SONY CORP corresponds to US
20020174254 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 
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14344836 — GAU: 2184 . . 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEUITL 

ic . A . Ei 1 Chinese Office Action dated November 4, 2016, for CN 201280001542.X, and English translation thereof. 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I /CHRISTOPHER A BARTELS Date Considered 04/03/2017 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

I See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document 

Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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14344836 — GAU: 2184 . . 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEUITL 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas Lee/ Date (YYYY-MM-DD) 2017-02-03 

Name/Print THOMAS LEE Registration Number 66396 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 02/03/2017 

Privacy Act Statement 

14344836 — GAU: 2184 

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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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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Receipt date: 02/15/2017 14344836 — GAU: 2184 

Doc code: IDS 
Doc description: Information Disclosure Statement 

Under the Paperwork Reduction Act 

PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. OMB 0651-0031 (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Number 4344836 

Filing Date 015-03-03 

INFORMATION DISCLOSURE First Named Inventor Coen Simon Herman BEEL 
STATEMENT BY APPLICANT 

Art Unit Xnal 2184 
( Not for submission under 37 CFR 1.99) 

Examiner Name ALEHNOCiSIM CHRISTOPHER BARTELS 

Attorney Docket Number BEEL3004/BEU/TL 

U.S.PATENTS Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Codei 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Codel 

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines where
Relevant Passages or Relevant 
Figures Appear 

/C .A.13/ 1 20040128354 Al 2004-07-01 HORIKIRI et al. corresponds to CN 1499841 

/C . A . B/ 2 20100066806 Al 2010-03-18 LYU cited in corresponding US OA 

/ C . A . B,/ 
3 20070109410 Al 2007-05-17 STEW cited in corresponding US OA 

/C . A , B/ 
4 20110150433 Al 2011-06-23 ALEXANDROV et al. cited in CN OA 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Examiner Examiner 
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Cite 
No 

Foreign Document 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEUITL 

/C C. A. Eij 
1 1499841 CN A 2004-05-26 FUJI XEIOX CO LTD 

cited in CN OA, 
corresponds to US 
20040128354 

X 

2 101106681 CN A 2008-01-16 VTRON CORP cited in CN OA, English 
machine translation 0 

3 1788494 CN A 2006-06-14 TELESUIT CORP cited in CN OA, English 
abstract 

0

4 101022529 CN A 2007-08-22 LIXING INTERNAT 
SCIENCE & TECH 

cited in CN OA, English 
abstract 0 

5 101106469 CN A 2008-01-16 AWIND INC cited in CN OA, English
abstract 0 

6 101442500 CN A 2009-05-27 XIAOTAO YIN cited in CN OA, English 
abstract 0 

7 101828392 CN A 2010-09-08 CREATIVE TECH LTD cited in CN OA, English
abstract 0 

ft . A .Bil 
8 102023852 CN A - - 2011 04 20 JULONG EDUCATIONAL 

TECHNOLOGY CO LTD 
cited in CN OA, English 
abstract 

0

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 
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IC . A . EV 1 Chinese Office Action dated December 27, 2016, for CN 201280074077.2, and English translation thereof. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEUITL 

/C . A . B/ 2 Final Office Action in corresponding U.S. App. 14/725,401 dated January 26, 2017. 

/C. A. Bi 3 Final Office Action in corresponding U.S. App. 14/278,442 dated January 26, 2017. 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I /CHRISTOPHER A BARTELS/ Date Considered 04/03/2017 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

I See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document 

Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEUITL 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas Lee/ Date (YYYY-MM-DD) 2017-02-15 

Name/Print THOMAS LEE Registration Number 66396 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 02/15/2017 

Privacy Act Statement 

14344836 — GAU: 2184 

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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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 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. 
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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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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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Examiner Name Eric T. Oberly 

Attorney Docket Number BEEL3004/BEUITL 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas Lee/ Date (YYYY-MM-DD) 2016-09-19 

Name/Print THOMAS LEE Registration Number 66396 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Receipt date: 09/19/2016 

Privacy Act Statement 

14344836 — GAU: 2184 

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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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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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/BEU/TL 
CONFIRMATION NO. 1046 

PUB REQUEST ACCEPTANCE 
LETTER 

1111111111111111111111111CIIII 0IIIII1111110 

Date Mailed: 02/22/2017 

NOTICE OF ACCEPTANCE OF PUBLICATION REQUEST 

The request for voluntary publication, amended publication, early publication, redacted publication, republication, 
corrected publication or revised publication has been received for this application. The request, including payment 
of any necessary fee(s), is in compliance with 37 CFR 1.215, 1.217, 1.219 or 1.221. 

The projected publication date is 06/01/2017. 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 

/dterry/ 
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Doc code: IDS PTO/SB/08a (01-10) 
Approved for use through 07/31/2012. OMB 0651-0031 Doc description: Information Disclosure Statement (IDS) Filed 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 contains a valid OMB control number. 

IN FORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor 

Art Unit 
Moen Simon Herman BEEL 

2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEU/TL 

U.S.PATENTS Remove 

Examiner 
Initial* 

Cite 
No 

Patent Number 
Kind 
Codei 

Issue Date 
Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines 
Relevant 
Figures 

Passages 
Appear 

where
or Relevant 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner 
Initial* 

Cite No 
Publication 
Number 

Kind 
Code1

Publication 
Date 

Name of Patentee or Applicant 
of cited Document 

Pages,Columns,Lines 
Relevant 
Figures 

Passages 
Appear 

where 
or Relevant 

1 20040128354 Al 2004-07-01 HORIKIRI et al. corresponds to CN 1499841 

2 20100066806 Al 2010-03-18 LYU cited in corresponding US OA 

3 20070109410 Al 2007-05-17 STEW cited in corresponding US OA 

4 20110150433 Al 2011-06-23 ALEXANDROV et al. cited in CN OA 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Examiner Examiner 
Initial* 

Cite 
No 

Foreign Document 
Number3

Country 
Code2 i 

Kind 
Code 

Publication 
Date 

of Patentee or 
Applicant of cited 
Document 

Pages,Columns,Lines 
where Relevant 
Passages or Relevant 
Figures Appear 

15 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEU/TL 

1 1499841 CN A 2004-05-26 FUJI XEIOX CO LTD 
cited in CN OA, 
corresponds to US 
20040128354 

X 

2 101106681 CN A 2008-01-16 VTRON CORP cited in CN OA, English 
machine translation 

3 1788494 CN A 2006-06-14 TELESUIT CORP cited in CN OA, English 
abstract 

4 101022529 CN A 2007-08-22 LIXING INTERNAT 
SCIENCE & TECH 

cited in CN OA, English 
abstract 

5 101106469 CN A 2008-01-16 AWIND INC cited in CN OA, English 
abstract 

6 101442500 CN A 2009-05-27 XIAOTAO YIN cited in CN OA, English 
abstract 

7 101828392 CN A 2010-09-08 CREATIVE TECH LTD cited in CN OA, English 
abstract 

8 102023852 CN A 2011-04-20 JULONG EDUCATIONAL 
TECHNOLOGY CO LTD 

cited in CN OA, English 
abstract 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner 
Initials* 

Cite 
No 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 
publisher, city and/or country where published. 

T5

1 Chinese Office Action dated December 27, 2016, for CN 201280074077.2, and English translation thereof. 

EFS Web 2.1.17 

Page 1486 of 3224



INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEU/TL 

2 Final Office Action in corresponding U.S. App. 14/725,401 dated January 26, 2017. 

3 Final Office Action in corresponding U.S. App. 14/278,442 dated January 26, 2017. 

If you wish to add additional non-patent literature document citation information please click the Add button Add 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609 Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

I See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if 
English language translation is attached. 
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INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 
( Not for submission under 37 CFR 1.99) 

Application Number 14344836 

Filing Date 2015-03-03 

First Named Inventor Koen Simon Herman BEEL 

Art Unit 2181 

Examiner Name Henry Tsai 

Attorney Docket Number BEEL3004/BEU/TL 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

❑ any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Thomas Lee/ Date (YYYY-MM-DD) 2017-02-15 

Name/Print THOMAS LEE Registration Number 66396 

This collection of information is required by 37 CFR 1.97 and 1.98. 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 
1.14. This collection is estimated to take 1 hour 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: 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.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

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 inspections 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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(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2004/0128354 Al 

Horikiri et al. (43) Pub. Date: Jul. 1, 2004 

(54) TELECONFERENCE SYSTEM, 
TELECONFERENCE SUPPORT METHOD, 
AND COMPUTER PROGRAM 

(75) Inventors: Kazunori Horikiri, Tokyo (JP); 
Yoshiki Watanabe, Tokyo (JP); 
Makoto Yamazaki, Tokyo (JP); 
Yasuhiro Ogasawara, Kanagawa (JP) 

Correspondence Address: 
OLIFF & BERRIDGE, PLC 
P.O. BOX 19928 
ALEXANDRIA, VA 22320 (US) 

(73) Assignee: FUJI XEROX CO., LTD., TOKYO (JP) 

(21) Appl. No.: 10/694,213 

(22) Filed: Oct. 28, 2003 

10 

20 

(30) Foreign Application Priority Data 

Oct. 29, 2002 (JP)  2002-314913 
Oct. 8, 2003 (JP)  2003-349114 

Publication Classification 

(51) Int. Cl.7   GOOF 15/16; GO6F 15/173 
(52) U.S. Cl.   709/204; 709/223 

(57) ABSTRACT 

In a shared workspace, a session for managing connection of 
conference systems, a file used in a conference and created 
as a record of the conference, reference information to a 
resource relevant to the conference, and history information 
of file access made by conference participants are managed. 
The conference participant can operate a GUI, thereby 
connecting to the conference system without being aware of 
the call address of each conference system and easily 
accessing information in the files relevant to the conference 
and the like from the conference system. 
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30 N'131r4+VAistaAV tORflMffitf:101.tiit4K, 4.13.A1444* 
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41$11#1.44, A;151AA46-1-444tWit.0ftri3)-0 

17. 0).X*110* 16 Th-itrf.Jg.tk, 
aciaram44-51.1 . 

18. 0a*tio* 8 fifiiifti ,t, Iter4t1A-f, 

tk-iiPnAttk.11.Mt 411A,FtJA*t-l*tft$11, 

10 19. ---frl'ffi -Ta0V: 41144jOitEMigrifflOiliiriMit, 'atAtoT 

NWik.11* S*411PRIiiii1C4WIA--,M*1-1T0i 

M7 i 

ctXt/WitZ---41AiMiglItWASOW (2.141; 
15 lhClIt'fr'it .645.41(M —IN A•Ch; 

AVM ikffit*I.Fil.T.ktfRALI\RIAZi/t4T$PMfift 
ilWilAPIVAM-17.%.tAA14-12A*MM. 

20 20. 0;54110* 19 ffittliA-8-, A*111E-T, Itxt*.Alitt-11 
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25 

21. ztit)fliYk -).3k 19 pfittmt-A, ItIVE*E.T, tf.V.**KfititTiJ 
T%kl'iRgti (SAD) 

22. t:M*Ii * 19 Efiiift<I,,6it, A*VEA-f, fi-XMAlaftffl 
(SSD)

23. .N tairo -lz 19 iftitamT, At4a1E -f, 
30 (QP) J S o
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AA-AZ.010g. 

25. taiaft10* 24 mi±nlim, Pil'iti± seW31t1-441 
TP14: 

tilitt rate htffitgitttflint., 
10 .I.J4 T;11• /1`•M'ItrIlq<RF11- 1 - fiMA*14br.it5USJAP;Izt-Q. 

26. OVAJO* 25 IWA,n -M, AciattfilTffin --4-T*MVfr 

3et -iNtlii&MMint*f1:1Mt 

iD r,(1) 
R„„,,,(n)= c e,y(n)i- rate(' n D (n)) 

15 0.B4. R(n)-T  R„ (n) 

1.0 

27. --P13,t4J-TxcMtt g5,11~ -7- riAMNia2T-: UM' Witit., 

CiliMtMOTP41: 

20 tt.1491 -1\.W1 44.] VIA* Jaft 

28. -0 ttfiJR:* 27 Fiiitri M, ftititlWit WA-31 *, 

4- 1-7•MitMAA 
25 4*;KIRO(J. 

29. tillg.*MIt 27 ffiiittM, ArP, YiknAilt160-F%; 

5 
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REOVIttift. 

5 

011 

10 

31. Ammo* 27 i/TZ8MA, 1441, WeVillZtOtterF 

1211fltatitiliTMOMICMAiltAltfitNe. 

32. lintzliMIt 31 fffit.MA, Artl, EFfAVtiEttANTO 

WrIfffiniAVto, 3 -ieRVIPAittiffinitLL43MI.d)--tANIM 

15 33. ticittAMAZ 28 TIM , ftftMkiElgAttliT 
V: 

ARUM 
=itc12M—tal*AtrilfitiV*00**ii*Sca 

20 34. #41401.1W* 33 ffliztiltIts ArP, fflititSPOtiEtitto 

TPA: 
1.31ffaft rate XffitAMilitatt, t*britRfeilk; IAA 

25 

ittAATIRAM—%t'aitttlir)ffit --Iltitil*Witutat*A* 

35. AfIttfM* 34 JWAII/M, ittliTCeiltVAZ 

Rr „(n)+ rate(' n Dp„,(n)) 
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36. WINN* 27 ffititVig, Ct%Pitktiafit 
13.4ffitaX*12CtititS. 

37. PMftiOIC 27 )363tiltVA, It 41. Clail*VC*31ift 

10 38. --- f404i9: Ratiit011- trAI ISItH 

. la4ttn-FX: 
ttititVHKitt, Alit0444*4141 ---x ,̀ *-1-A*VAM 
iAltAfIVEI3Xitttilifi04201*—tigiRtititiffilltX11, 

IttMiffifflihrlatA*T-
15 

itiThAli5Vi'tM41141feitint. fiftlEitHiA*4 11E 

*4-41.tial it1046113044—t-ftq l`•FligtOt**)Ja0.*.ttit. 

20 ifttiWW:g*t+Eiffifeiffit%•tilli**MiqfenYAltiViifi 
jet it-SiViAtt3 f1134-1-MRaint*, 
fr3*Iarm tiificrfigitatitotit. 

25 

39. titatiO* 38 fti feiVA, A14, .fflit7M341.84tttilf 

*VfiftAIMVNITB 
ffiAtAlitlffSitit. 

40. tpaftio* 39 *X4iii(A, Artl. ffiktISMilt.t1P4I-FP 
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41. • IRtti3Vg39 43./Ci , 41, 

5 

42. ttuiRMN,R 41 PWitAIIM, A43 , .t:M'Y iitiMila-lWatgO. 

Ni1191.4 IiiletA'E.,MMtigtz. 
10 

15 

43. taIV. 31t 39 J'XitEJ M, 

Zit 114 iff  W53- it 

44. tit:MN* 43 441, Ehit itilttriti.OT 

ifid.0-41./MPWMAVAVAVitiiiVIRIAPN. 

45. tDiR*Og:t 38 RillfMt, A41, ffit.ZliiiiAglItalF 
20 

1/41V— IETINFIAPfh9144 1-+SUPstliffiq30.1,VAML*'-,̀AilitZ 

25 

30 

46. AilVfiEW*". 38 PiitIM, 

Iffl e — ffilicAP -1-**AtiMalffi-tig;ttateq# INffit 

(PSNR) 

47. ttfit4ftiO* 38 .qiAifv3 - $,t, Artl, Pfii?.n-maitmtirt;--P 
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ttAJAillir — R1 .01=.:1-*VitiLifiMitIA±77 -1"tiikeT,.#;110ifft 
Pii-i- PMJATAgf41 (SSD) 

48. OtRtM* 38 mitom-A, ArP, ffitliME'ggtfiT 

ifili;f1Mif8Migfo (SAD) 

49. AntUff.M* 38 EfiArriliM, 1tr+3, Pftit-,11-tAfT-ii443tSit 
10 .--iNnfl6R.14-4-kittli%—tttia404ffiCWt`t-',A*A-1:fleA 

ff its 

so. 013z*i.1531( 38 MitiMI, A41, tffiitV"14f4e..001 
Offiii4tEififfli— figa- -testi liAtifgRlitir-÷,'T-111{A, 

15 11.*4414.At*tnilitinTINWEP5I404VVJ. 

51. 41;fR;f1.EC-R 38 ,WtrSiVt., Aga, ffiittimTffiA.t.,VP. 

iNigaft0 ,19*-1114z, 4111W-A-ffi t itk. ffiJ;ITATM. 

20 52. tntZfiJ5* 50 ALP, PM* 
ftg411 .1)534114risf -t-TRE*. 

53. — ;f3131-fiTaliftP — tAMVPIFIMithiflit- 1`titiffflM 

25 

li`4.54441M4---1~AtflUti.*44AlgficVA 

inZiArrgatifiDijK itYMENiPAI; 

ffl3tElitVizAilVg.?..b4Pfiit-.1-APArtiOM --1•4-Rit, 

30 Citil' ..W4541.164-11141 Wikit*, iiii-IY.i1V.11$14501 

9 
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,C9fizttARtar44*—treAtERNIVI*, OtitffliVE405fiktOt• 
44-itkaMEVW2Plititt,),MA'ffiffiiitXtfflitNititSIENAK 
#1 Rif ilOritti Atitt 

5 54. taltZ.Mf* 53 CtreMIC Ctikitr4112*1114310 
#.1i44M2* 

10 

55. twaftlio* 53 PAttelAtA, Aq3 , 

kiENAg;tiMAtt+fr3*--tin3tfailtliti-. 

56. 9.11V*00* 55 fifiAtitAtit, Its, ffittll*VWC4141 

Wilidilitett4iNiOnt* Wikil*ItiEllgit tOR 

15 57. talVfl. MAt 55 mitte3Aft, *fit% 

20 

58. Nigfi.J0* 55 ifitt$LVA, MtifillifitafAttgAtitl 
IEEE 802.x AtzL R(IEEE 802. 3)41 fit —fit) 

59. tritcatliVit 55 fflittritAtA, Arta, CettAkilliM4i114
/21t.i.1 (RFC3416) 

60. OWIJO* 55 mtn*.il, 443, ATZttl.*422$119141 
25 itlittOTAVAfgrtlitEMIXistMtAXIRA1Wit%.t7ffifiVle: 

14TILlitite 

30 

61. itilkS * 60 CMAtl, CCILX*1;1$110141. 

attaitit*tovimtm. 

10 
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62. P. .*J  60 ffit0*.fA, CiikA-4q2.01'602,4g 

1.(flitEiriCilRitkfigikEtAte 

63. tz1Mkg:* 62 91-tfit .:gtA, flitigZ.01- 011111WEX 

5 it. iffiffiffgilliat .$M1Yilfz:ff2AVAIT15. 

64. #731154,:if10* 60 AfiteT,gf,t, 11;43, PfiA.ail*P.2CA41-14, 

0.1-31ZitiA iffiNttLfiXitAi:534t. 

10 65. I.M.* 64 fifii(trifgAtit, Witftr.vmviwgig 

idtMEtAPN.Tin*A*011ZfiftitTITZMAX. 

66. tzfittftiO* 53 Rit.fnf-tA, Mittrat*PlAiittAtg 

-{Vil'affitnINCUMAPEY.i. , 1,Millark.AffA lizti 

15 Iftg#05KR111Wtt'fflitkinfft. 

67. 100 3R 53 XitfilfJA, A439 ffi:Va..AAV.Mtiltg 

(psNR) PfitiN&it.PIA/Mt. 
20 

68. 0V:flit* 53 PftAMff‘JA, ifitait. Utfigi 

(ssD) 

25 69. tittftiO* 53 fffitAL 4A, giitik.1*11•2$1.1WriA 

itilltE,PfikblitiCAPAN-1;1%-*M-4.MiLaiffifil ttV 43_VtiMIKZ., 

chltMkliAg.:fn (sAD) 

70. tPtZfliO* 53 91-3t tk) ffi3.1-.“-iRRifi43n* 
30 
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rAlIkTih — W:thrifiM 

71. -424RfIL4Z 53 PftAAAtid, A rt Etimit -tvv45t4a5 
nw3ttgemA—vim—tatkimtio.1•Immmt-Tmic 

5 41:L A-41APX. MMOInTEIMA4*TWI*MRno 

72. 0,5;'Tlit* 53 fiiiieElY3fA, Act, ' ffit iwiffilk.,t.3t.-0- 

tiffAMftfll iFT-FFIA, 

10 73. tiTi -i.5.*Iy.v3tt 70 PM , AcP, Pftt, -/1•13-4-1-Amat 

74. tIllii5t*M* 53 ifittIMIE, fiEtv• -lumiL21 

1-igiPAMT-Ai ph: CktreA,ZSM: 

15 R-TifitIAMNR4WAt40441MAO%MXfflg,fflT 

faggittAwataowmmnio.t4nyummia ma 

It*JWCktkiitigf0 10kM. (01A) rptel m 

3.A.4aPi t .401804 41-111) 

20 t411V/4038,J i.fti2lai, 

h63 11\-Aa-3:g-,..1.1If +{k11, 

*itY../..12-1111604P3titg5-1\INPU, 

5(34-A-kTAY.d> —+40604±117.74.41-SitaMiE. 

25 75. tkrita*J5* 74 PfitlYJA-q , AcP, ffiitLiA*Patit'ittk 

11. Ars'iff-344:11.flimM—';frAqUftip:00C435ft. 

30 

76. ti .10:iR 74 Ritn -tt, ffiAtLIP2MW.g.tE 

PfiiitAMPPInti—tnmsno 
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77. -OttA5* 76 ifiktingtt, .C11.513t4q,?..Mtt 
diliaMffiltitM))..P4*M.FiffittAPOTO-i0 t.tO.P.h1 
A fit 31 a tit gW)), g 43X N W. 

5 

78. ofx*go* 76 51.ZMA-tZ It43, C13117ittfiliAVilA 

79. titZfl.1531Z 76 It, It FP ifiktiaft; ti*A.T.SIR 
10 IEEE 802.x 41;.'.47k Pi (IEEE 802. 3)41M 

80. tititRfM* 76 *it.fSifA A44, i tbi,St.kitiCkWit 

t4a (RFC3416) 

15 81. to fa  76 * fit-LtA, 11;43, 

82. ---042ffikiALIE, 
20 

t0.11VA*.k:, 3-)10ffils 4Vitigitfiffi..1*0.fift3t. 1\-tlittn.0%/1". 

iftffi, 4P .J.)--1'11119AAtilt*Itnktki; 

PWAPAtktli4PfiiittAil--OkiclaMt 

iMf2fifi -T-Ct/Wit li`Afift4'*--t-illikitA, A 
25 Thill-5113ffi3t%,1`APUrtIMt 

F31; 

4i&k.40101%.t.ETsit4i, '840 RfirL 

fligifra.34 i2tAISP.00It3137c. 

30 83. tilta*M.* 82 tiri*L ThtinI*11$1.1tALLS 

3 
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84. tzl*I;110* 82 Plf"knAtit, Art3 , .ffiktait*VAltg.,#.4 

tVJAtatrijitC3AVViffii0k. 

5 
85. #1031fligaZ 84 Pfinf.tA7 rfitvdtovairtfireio., ,lw 

86. AlltR*1.1 51Z 82 Cifi1 tA , Ctill*II$ 1111`4.5 

10 V,1"15r*. hl !WI 410-1- W-9. 

87. 040110486 gi,itn-.g.0 A41, Pftittlit4q211 a g4g 

WffilltitIA*OfiViitTIT RINA 

15 88. ttUV4f1.10* 82 isfiAW.1*A, 443 , 

itifi?MtitsifiCiii4MAP1491-491-icil\ANIEFErtltAffi'htWY9 

TAII-L4MtNalt#iit;tffiit-MMAS. 

89. 0 -13Z.*MR 82 ffi t6t*. 41, Itt; ? titriA Viffg.5 

20 itgiAff3tittiArRilWi ,5 11\*Ar -.Antiliffi ttd11 ,14, 4tfiaTEZ. 

(PSNR) *Miqi"ittffitYqingtr.rio 

90. Ottfli53Z 82 fiffizOlfgA, A.41 ,

itIEVECtilliAMPAM;t' AgiaNgEfffiN i i .̀tfAtis]VtitijitiZ. 

25 rdii-t-Sfit iRgfil (SSD) Rit..Cei. ÷PftitEngt. 

91. taltSZAW* 82 1sr PR&TtiVWDPitg.4 

itifIAJWARINIFIJAP'i51 -inillaiNg4t.tiafeq# 111Z, 

NitNIYA.;qi,AX-fil (SAD) *gtitfflittiWitRIMM1. 

30 
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iTiaa0/•], #11PE —tiElffiraMittn--;± — ?XithOJZ.. 

5 93. tzlOg*tiRAt 82 fatn,vA, ALP, Etififit110444-4.44. 
nrfit •ingiffik,—titim—thi-iedifroft-÷ms tTmit, 
#B-.ITAAARA*tiNAIStOtilEMAM*IgiolVittkritIc 

94. AMItigM. 82 fr A*, 

iNtEtift ÷.T- #11NiA731t:f gl k rej 

95. .9.1LtRfii5-* 92 Cfa 41f-j-A, Pfi3 1is'ibffiY,I..11101- 4 

AR 411 ̀.". NM% 71314 4SU 

15 96. trit*'IOC 82 *itn -AgA, 
Aft*Arinl, #13.1i1AM—tWAXtri. 00 .a”). . 

97. ti* Z.RUZ 82 X3ctfn3fjA, Aciz, ffiwimmEtvit,ti: 

20 

98. P.TaZfliO* 97*3til'Af-A, 44 1 , XtiVV-WitliVirr-ti 

AitiftAillf-MgiUR*gtiffiittViiiifl<A 43454.*4 4 -Afgit 

AIM Ufk1114113Mgit.;ttAigi 

25 

99. tntaftM* 97Pftitfit , Art2 s 

100. t107.5fti 5* 97 P11, fflittfileaAtigilffi 

30 IEEE 802.x aostiM (IEEE 802. 3)43 At 
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101. izo*Rft.M* 97 KietteiVA, ffikEtbsiZAlt*Rilit 
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5 102. ttriaMi* 97 IWXMAL ► Altf131*VStiVgit 

SAIMA-tagifX43*ffiffiXlit6-44.01ExiliAlittnffiMil: 

103. AMMO* 102 mtn*a, #iltizA*ItNirit 

Ititffidictilitft.*IMMt*M. 

104. tiltR*I.M* 97 ffit(10.41t, It13 , ffittIVW*016 
WtIZatrilliiitiMFMAA.15-1 ft. 

15 105. to#Cf435* 104 *:=IMAR, A44 , CtitIZEttfilli4141: 

20 

106. t1 J0* 102 ffitetVIE, Ar13, CtIti.it4Lit$J1tol 
*121;7507MM thiffiW iWsult. 

107. gittf4M* 106 ffitlYi A3 ,  ll , Cab101*$41t11 
1531131gEtiffiP17-EMfi 

gi 

A* **iatTaTVNICA. 

108. 4itz*ii5* 82 iwitoque, xcti, NitikitVnlitgit 

25 Iffif i '1717 POOMPIMffit ttUf 'ffl 1N A'5 fiq 

,ititil#a**111MA%tOfttatlito 

109. tattfiA* 82 iffilMVA, X43 , fflitell*V$.11tA* 

itifiZERTARINICii t•*414ffiNififfiff4ttraMOIAffit 
30 iiiiitAil(1 141V-Mt (PSNR) *titillt1WttlEittiM11. 
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110. OVN.51Z 82 PfiiingtA, 443, 3,111LIA.*-4.I$V0gB 

PlitUff.17-1-P&X-*2 (SSD) 
5 

111. ti4M1M -51Z- 82 W-it.PlAtA, 443 , Rit2-11 1. ilittA5 

Mii.tEifitnRINFA ATAMailitkiX,aVr-taflig f 2. 
(SAD) *VMPfitg;-1\-filfit:PMAit. 

10 112. NtZfIJIM 82 Pft3 iYAf.A, 
—trikififitf14,ftiE4Iftit#1*—÷t2.61.n lizitrfin ii-51-7Vokia 

1-.46zei> 

113. ta)aliili* 82 gitinfA, Ar4P, 
15 ilMt%taifflA---gtiM---.1-111-VZPV1V0.1-SFEign - fEt, 

Yi-E.PAAldafifit*INNIVVIITNAZZ.421s:PiEttqiiiiVit. 

114. tni5141JLR 82 fiiiettrO. , PX3,1 -1\- EiRAVC.-41-

.N.MfAing;4-7-111%, 4-,11ffiliffiit7IRIPA.DAf2-101.3. 
20 

115. toVf1J5* 92 ffit0AVE, ArP, 
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10 WAR* 
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POttNAMOCillit*WAVAtitt*010.14—MN 
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tifSJitr.ftfide*—P"filililM121. ---.044t#V5i5EikA*4tt 
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nAttatti*, rNitttPlio {144, 840121t7f**-taffiAVIOAIME 
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VE,ffiXtil**t±tttaA3t4Rti,Mitt*IMAXATS5iuME 
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Random Variables"ftRi —t 14.fitiftl*VVXMM5c0i. MEE 
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18 

Page 1600 of 3224



200480007440. .4 by ffjj M2,/ 160, 

4 ijy"-NgitT %TR. 

CBR 

,M-8..*P543 , 

CBR - ---- ~D~
~{-{.p .~' ''~'~:~'

j.

AMM,T017MA-LIVAii-t:›,-K, 

5 QP ZttLfliilitA...EIMittY1436(5E (remove) M -f:, 
teztArt3teiftiMtAlltiarlEitAt. 
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QP eiffiMaitittMs ...,%ffiffiltt 

ttX A3*-tVEARAE:at 

QP 4 
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25 itiff*ft.fgditAitit Wfifi45-4 41 14E1*-itittfia 

trtbl tiWI% 
Jr- A1M3VA.4 11. 

11 Wit T—ftliAm;atigMIA:fz, fijoV TeleSuitel*iAAMIllg 

30 VelA:0±- gICW;F , d3 Vr 4,3t TeleSuite 

18 
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2004 80007440. 4 tp, l 4I3/16:01: 

A- ) 41FAVA4 5,572,248, 5,751,337, 6,160,573 Pia 6,445,405 fit 

Cif,411 5q11,71i#41EftfiqA1.1, ijetl-fittftittitl*-fittfOJ# 
#r4)1215101-011ff. 

5 *ILO; 16: 3 tiklitVikft A. tlffit2031413100-Tiiii Al, 
A2, A3 fp AC -14F. tit *AM T SAM fei *MEV 

ialttC11131120TUMig H.261 a H.263 

%AO, H-261 Wel'AJA 64 V/f*fej*tiriftlgigffliSti-l-flq. 

itidffittPIMIt'AlktitlItc4fASNitigrnaVtiA, 1.-Peefilt 
10 Vf-thAtz4Itt.444, fil)EtrilikiiiMOTigiitiNgfilag (A01441) fg 

. 4k1A3A**440:. ENA, A.ONM*JI/NlIttriP11,414kfilitA 

ti4gt/MIA, #1111ViliMillftftAtitt -thiltitXiAtV;hit 

AIVAR, —÷tkiIkAAVAV4A4340)4tgaitItrqffiffitli -42., 

15 

#4111 11, astit —'`TiMlbtillit9MMAVVI Ch C2, 
C3 Ill C4 *IiiiVti(3. Jffiftil4M{ArPlY3TtittaitilliT: Al *ail" 
*-tliftelA.M_LL A2 'fiiai NtICI1A1Y1I41, A3 *di "TA 

+14C1Aki-Elf, X4'—+h3tt-ft4g*#fir**0(1ilagri3 , it A4 
20 7iiiiiTfitiEint. 

itlitRtliC45 El E4 *-A-MIXV:r-fkA Al A4 MCA* 
7T 1L11 C1 C4 reiRAlita0)11M1103.1.E#M, Si. 

84, ititMAAN,A ITU IMIEtittiOUZ.—, I H.261 a H263. 
25 1E Tf A+, MAAR* El E4 (  11 Wet F-I) OMEN 

4 1 /41411NIZA*, RP 11 41 1 313 1.1 441 10k Lt 

WARtArisog (WAN) 843**13itflifeiSEKiffiiiitiMititAtA 4X 

10k Lttfis. Eti:TIchVEVCIffitMtlINTIMI , 

T5EM, LA Eli QP IfVFOMOWS3TihtillAtittTlY31. Xlita 
30 VrMi'41.-141114Fifiltaliliti E1, kL Q£' fitYg 10 Mffft(vAlt7ET 

20 
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200480007440. 4 

AfF. 4 El MEK,:rAtAWC3EitiVit...4,:f±hAtE8-14iPA E2, TR/MP 

aig*-ffrAtr)31±tiffliqteigit., - V QP fik. 12 WPM. xtirgiA-

Afit .T*A A3 ItittLii tn E3 QP 30 IC /F, 

fIVA 6%VAMISo xle it- IYATAA A4 itii---*PtS1#044 E4 V). QP 

5 N Olt a It 71(i4K 

7tatzfAVVAO.EtiAr.iA3artiAM (WAN) K. 

L Autlifiviecm.o... youtagmamittif 
10 IVA.A.Y15AfitRI`10141. t 5?-45:011kg. iWttVitt4A 

iiiMgAig Dl Y D4, * --INAgai5Izt itgl* 

ATE 77:1”1 P1 P4 *it it_ tiz 117,g. rr tit P1 

1.1. P4 } trI,3 V '€ ; ;: _ M, ^r r 11 Y 14 

ROI VERST*_LIMII (3) sh* A fez at [113t 1 

15 

40 —tVAig El Y E4 411M 

3.A.4.01e4+1647.:0.iltkR4ftft. Atittl, A 

kiffif4VM*AlfigEriM10., El Y. E4 att#3 CDR 

#M3KitIlift64.ffittAto fii.V.TAA-Afit011R, 4i-4404.10,N 

20 EVit;g:WhAAAfgafiENtAltififtiPMIIL-1 

iITN*03.1 4t#VEV'fiktfillitattl. 

- -t -7- thAfMk-l-AIAZA, ffiVAP:fiffidding-17.1( 

WItAttfifff4MtV6Attili5Eft. thElliKs 11 I -fi ik:37( A4 no 
25 -J .7541THNtildEffM.1-1*, 0-:PARAfrifIgiPM. 

amin-T*Nti 900•TtAA A3, ?'rt.TiftRiiMitEffiffi* A* 11 

5tVCrAValf* T-i5ickftAfAgitt/AMALTEM 13 

2.h, 5z. it 13 *11 14 MIZta 

30 E.E.Jf4t4-1'41-1PsliMiTT- PlittliottMV4YrflittOffrA, ftis*M 

21 
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200480007440. 4 .4151160, 

IEffiliflegliitt)141PISItftq F.5 ItSfil**E13.f *DI git5Eft ffi

itAMILIZAWXVi. IgAs AtEMfairii4,16#2&*tiVg4CMBIA, 

PIMfifiPliiitft , f*413istflittin0,1***% ({V91:441i*cialf.Mis 
, PZAJfiNifcreYmittctirei--1\ -1\44V.1014411-TiMiNi44LtTriil 

5 alif1/17E-T*11Miaiiii CPS) AVA,0. 

Witt*M*MAAffMAiggi M, ;t.0.01itk 
AV tfttgt, IME*Ei RlittNlatitttt*AAVOMititM 
AttlitEMATIMOW\-TMOIMA*AMMS0i40Mt. 

10 

31SINMAVIT4INMit43ceilf—÷MaiffiMIIVSAR*1 , 
Alitfailiffl#113)-2MMitiV`AlatiV*tik, L.9,1EttENAVIALIEctl 
gittAtifiNititlffittft. 

15 ItH.ANV 

A4littk, ,§tilltVIANIffittlicsMOVHA- 14VAXIVA, `ti n 

+MAORIS E (n) aita n ±tfailift%4A3tErPai 

MW*M4,61:401047AMMIlfi*%7<tfM**Ns AirtrEEWLifj, 

ktil*fei NM** ViVitiaAttINON 

20 x I I I 7 0 * —tilirlffi*AfrtAteiaikt*Miti, 

EMF4XVIC14.1, tAMAAEICI**9411011gg. 

it E (n) D (n) 'XiCkE131 

D (n) 7latVISPO tE(PSNR), sil igkg1 (SSD) , 

*xtriAVri (SAD) MVAAIMAA/Y4310301Aittit. D 

2S fAtA (heuristically) itt/101=42, ANINAMARITAIriizit IR, 
IE'T• (quantizer factor) ffifFMCW** tit-1\ E (n) 
fittPRWRIVAffill*MfM--tittilitifffiM Mitt EMT#1113% 
gthilttitigt CLA* It(n). ItEti n +AR* E (n) -*ROM 
r• x tgi sax*, T 013 41V, Mit T?..-ER (a) O tat*, 

30 alffriThIgntRA±, HinIA4t T 0140g2FtITOMViiiiititl* 

22 
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200480007440. 4 M6/ .160, 

R riafa. 121{CAliqWAt D (n) Vue3401-Ifit, 
t*AOMV-It:i=r61tlitIEVAgi (01010E01 

#,Pa) , I-11- 151R(Cm, 15).P14,a4tiWilARMORIAA 
1%).MAJf'3 /141MilAlMili7SA*AlIti 1 -AF45AVAPiii{nt* 

5 R (n) e S'iliittv4TR(n)f 1dAittitit3rMkt. 

Ntitklit f-A, .ttisIMAAlitSii01. 1,MitliffiTMER 
PlgamfazitArema, ffi ttYliMAikiRil-031400040 
4&0114/1LTI*A101),AitiftA. 

t-M-1-7 , i2gRMVA- f4443 -T.al*-5.7ROAAMRIXIVfM 

I Atli- i "qtttiriTgt: HttAtil$A-ZEI*11iRRIIMA 
tf-xitZ----41AtftMigla.. 4104Cit 

15 

3MiTtIME1-3ffli ÷Afg.filfTifit 
AMMI'fi*X411-1: 1\- INIAII:FPAqW/i 

20 

iAIMAIVElatWittAliEitA.41fit 
40-1\AROtiffiffirtIA -1, P),ItOfhlifflatilT1*{L31*TCITTA.Z. 
m.; ftkitlfigVf-Mt14641M10-1-*MitEigt*MiAl-M 

25 41"- 11" 

P7i3 1-ffi3tNOW112%111;d111/Wit÷fijiit_EMINI, 

NU{1-1*3101rilAtclitittei; 

fi4.411fYit.----1\11tHUVLig4;:, 3tEnffi-A'EtfPnt- l\AP-NAPOVIir.
30 itVI\A-CtiAtitfif*ttit. 
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2004 80007440. 4 

;46;: 1g1g—;flifil -T•aqitliti —tiAMM fi4) 

fl:13-f-MgAtiffiCiTttlAiffi; 

----1 .̀0a344iltraigPet4P5MW31, 

5 atMiti?1±.--/VA-1014.q.ig itcgOkrP$44ktifflinotRICIAVi 

ffritMittlit trifhVft3zt iNtAP543 fitit Ntvait. 

*OffiiteLAVMVilit, IMIlligA4) %ttg44,51-111M-

1\-#1A01, 41 /4/1.iiti..v1 tliaMit 

tiqtA41., RiMffEtiffrit -i\AP.B4PMEfflfM\-f*if. z AWW 

10 4gf15Efi)Wit*it.P.WAIS.*tEiPWh'A*ti 

74c. BAtft—i311/X0*.RVA, t,16, 

titt fElitfi41341X -1; AP AVE. 3)-NEE , 

NEE:git*Pk3 .1-M5IfittrWiff-d , 4:tE l›—t1118:041-Ata 

15 Vi\-SAMElifff iitt4R,V3ttil--Wfi.3ttt4q4c1:1 043X- 1"- ffi 

MitIVZMW-g•-:4: iV69.14.1) 4Z 3 1`t 443* --1\-

MAI*, Altitlif 
AtZ*VRJ; Vi104111.5F<EA-111;41413 

n, ijAttfrigg. ,1141F-littttaVtit*A. 
20 

WIS1121.R.PiPtt5tfti lz, IA'aflAri4J101- R*10 

iltkAile.tiA 1)10 

i4 . PA 

25 RA W3 1\AAINn7T:Ili; 

KJ 2 MiYIM 

3 AA-7-PW,DtfiVf<tith 

ai 4 kfligiVA 0M —IN500iintlit41:Atlif561aii4iN; 

5 Z-Atit ..ckfiJirifi g 841 AN ; 

30 RI 6 2Ft5fai*Xqn341-014:EMEil; 
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200480007440. 4 .4181160, 

5 

M7AM—t*8:04-412X*41411RAMM; 
8 Ali 7 ritTIERI 011. ±Vg7ictilT51---AIMAZ 

ifiSICrAtUfzfitial*fattfAM 

Fa 

RI 9 A*IgriliM- 1•Vifilifn 

10 kiAffil.**.AltiftrAM; 

11 AJX4i5t*IniA1C1 *di T*ItClift 

cr 

it 1t R•rt (quantization size) 

Aft* ra 
10 ittifflAPAVIlittAfFAJAIRO*AARM—filift, 0.1)EtVIT 

L.VA'Ataffl (Atingi -TIRA331MittiffiffiRMANil<14ffitfilft 
—+Am.IMAVUE4113 5,751,337, 5,751,337, 6,160,573 IA 

A 6,445,405 14(1 FA,fdiri3 7-ft  ±ift'llit Vi- e r - q** 5440 
41411M-69:1AtfV,3#1.41PA*Z i Yi± 

15 

#  1 RI 10, if: 4i3YA 

15k*IMXIMS34., QP 
hlgtigovicol, WAN tta***IPZ, (J 40k IM /s, ifiNAA-M 

RCA3g*I!,,t>4$fia Enl-En4 frietAS- 4* 

20 t, *PO Eni-En4 *3)11i 0103 12-18. 

alfF.YOMAIIVILA QP fft 
tfORiMitlifA194641. ffik, ttlt, 
.R 613. ' 1 r1304i41* El it  8k Mf4/s XISt$13iikaiOil4TT'*iftA 

.4-7104. OM* E2 it4iffireMA ..tItT3k5kiit 10k ttat4/s. W-UtO 

25 n J QP trit),,AR, %An E3 01414414WiTikif .0* 21k itt4is, 

ffi tiMS E4 (111101Elitif5Z0* 1k ft */s. Itil441104), int* 
ill MOW #ftifflitNWEiriVil.silA*ft18, 

QP (  1 CetliRiT4101 12) Ult))441R1 EtAttlInMit 
rat ~043n PittZ.*. IN 1'A* 

30 1.).1AAASIPM11411111A QP iAlktliartElf—+AA1/13 

25 
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200480007440. 4 .4191160, 

811,3 3i$ CBR A*MANANIZOIJ. Eiggf1if:16)&8921KVAIYJ —t -

is,̀ V443 . KA**WTIT*Iitttlfzra QP ItiitAX4AgifftWigi 

MCRC ita3103111M1 

fititgq. eft, TP QP QP 
5 

2 C 3 AIRIMAsilfSMNfintf.tit 10 M94.--t. MT, 

442:4A4111iitt-ABAVA 100 tAKrPhtfill3 , .1€`ai 12. 14. 1.6 

ft! 18 3illitItitt*firt*giR (DSP) 12a, 14a. 16a til 18a. ?tI 

10 0.1i8Mtkin13, .Z• DSP 12a-18a —÷ItRIVSlittl, *AM* 
PCI ' iga*RJ3KIE DSP 12a-18a ZIANArl'ifiX422ti 

.1.̀10ft4511, C1. C2, C3 fti C4 ftglitIV+4 A* 20. 22. 24 *El 

15 26, #44-4113% 20-26 A1043ittliaitIMPita(En1-En4)12-18. isfiit 

nii:AUCERC1(1*OMaillIf4/0"9 MAtii*Att. DSP 12a-18a 

*—÷ttffkil*It Ati(BCM), 2 

tff.. 30, iAitflftgtlift1111:40--+ORtA Ent-En4 841 QP 1P.A,R di Mgt 

C1-C4 44VM*—tilitOtirkWkI*, 1%itglIVAAMI54'..t. 

20 4* —ttOMItittMital*. fAffiiilVittltfilti 32 Miit4 1 

A- Et1 BCM 30 ifti5ViMig*) All• JEJ4i, #-,CA:.Et3r-APR 34 4% 
IfIft*RVIRM 36. 

111 3 *aiTtkiltaiilf2M 36. %AilEffieMilMitigitti. 34

25 arm #ibutivoif-a.9*xe 38 *OA, *F. - 'fi tla rilil• 

31-0614 38 %1403"- M3Ad17-giNfitt. giit141+{failia3)-MEti t 
DEC1 40, DEC2 42. DEC3 44a DEC4 46 ttilM, _EAU 

gitivrr jit aMez-Ve-41111.0 40a, 42a, 44a XI 46a. iki7. 15E 

A . *if i-5/ 0)MgitMtAlWrie En1-En4 12-18 OJA. 
30 AMU DEC1-DEC4 40-46, tig.AajAIENDIViMEOVEtt121, 

26 
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200480007410. 4 •ig WJ .1); .4"-,.to,!. .tf):Q* 

ift.Vti-ATItEtzT—tONIAPJUSilfiRPO. 
Atli*X4.45tArii-7151M.5 44, —ravol "ANaia" Q V11141, nt. 

h F91 r:igttiMMtig.16JARE 2 gtlffiiii6t%— k4 11 4e6c,IWICIAINVIA, 

fil44. 714311.0. .3;04*-th ieiMilistAiitfgtt 36 4.` V„ v./weir] 
5 11. 

aiMIONfiettitA*-tffia -TIFA--At 11 4.4R011ittWAI,I ,

ift*, it*I5EMPOMit 48. 50. 52 ti] 54 ctqhti QP 

ft.APIRM, E .Yr-LAVLik: AM 2 *1 3 r4171idifilWf--

10 Pi.E71-cfniRt 48-54 i QP ftie44 511 -Aqt 10, .14,En1 VOLA 

$A 5k ft*is, Ene2 tePR:A4c 10k Lt*is, En3 Mk. 10k U`,14, En4 

ntt. Ok 

PVii 2, Ati -i:5< atfiLCL, C2, C3 WjA C4 rPN't —÷-413 
15 —11"*Vg- .11M (DSP) 12a, 14a, 16a 1?..1A, 18aMist 

tqk,   Cl-C4 Cailt?!E*U },2*'x'- f#1*Iirrii rd• 

41ISMOvIll'ffi.A:JWEILEFTI fit, WAirsiit DSP 12a, 14a, 16a W,7,34. 

18a ffi lffiteiit*KAMMIhill . 'MO, --1"-CAR iTIBM4 

V.31=aftgiAJ211PICtql 28 OMR, PNIfitz5Mit-M_sgil-Ri 12a-18a 

20 3-1-APIk*LIRWP:it.*, -W‹IffairtioAxt±.-11"EtilfAt Cl-C4 

*PArftiffiitHYMIARtftfliM. DSP 12a-18a iIii%,..L.—INEtiattit, Cl-

C4 P.fitagg4.10TiffiriPM QPit{( 04, ihIcaltft1P7fitWA . A 
BC€M 30 })A4 DSP 12a-18a gtar.i—"Nft31*Ifri QP tat A, 

'47-111tt-l:1-4 -9- kAit 12a-18a 31E-Ii—/I'ttlifilfittrA, 
25 i:21+Htf0:4C1fitnt"-VglAT- 1-Etit'#18ZOMItt 

C1-C4 fl1ViffiffifiWiq%)aqq, 

ZOft.I41, QP fiti4440197 ),AITTO 

fg-Tfiga5MffligATEIEM**Wrii/te iVi`• 41AN;51,1*V.M;(1.--. 

'-k:tit.Atr4 36 OE 3) iliMi<1 MitreilkaAlfiklA 34 

30 riTMtfilgt-IE 10 firtv-A-tiVit)Witi,Mt MAC ¶Y7 QP 

27 

Page 1609 of 3224



200480007440.4 * 14 4.1106:0 

itx1X-fAREMiliiffi'MArilrfiA-

m5P.wittal.tis*t*itwrit. zwas, 
itf4tomigmextringitt#In tiorift4Ritlimet, ÷5,2±AtAtfr-

liiVilkl*Mitlf. jal#0, 

5 itit***33M. 

MORMteJ193Scfiflifito itXX*Ifike Otti 31414 QP 

XitriMtifilt„(ti&4001,1-A1MVAVintIAttAlli, PA206% 

10 1TaigiNAAR11 12-18(1:2) fliSAcanifei QP 11)10, DSP 

12a-18a 3R,1417FffiMtoNirk: 

R(n)=— (1) 
n 

Dp,„(i) 
R (n)= R (n)+rate("  D ,(n)) (2) 

R(n)— 
7, 

R„,„, `(n)

(.0 

15 

(3) 

(1) (2) to (3)

* —ttiliaitl 12-18 ftAltia---t -VatAtit*, OfiVit3.14111Et43 

*AO 12-18 W -Ina C1-C4 oftlattvF-7ffifejtAfiscp. 
gfifA *Attr..4 (2) - (3) *011,ttlilltflq. fl4 

20 TitItettl*ABOVITWAtAffittit C1-C4 Alaft4kAlVilffift—r4 

frio 

OA (2) -(3)33/41t**4431fitt% C1-c4iyatrtrfuTaMILP 
Zfil ia .ffi(Dprev(n))0i1XICZNIV1g*ittif44-144446 12a-18a 

25 11ClitifttVil ft(n)o iktifitiltglit rate itfitElt, ta"%fifiT.4110 

v1103*Artici(JV0431Alta*, -Mitt rate 1.“-A (2) 1 

VA "rate" o -StA45.ti 12-18 —'1 `J Rtemp flAitittftl 

/4-4 (2) itiOCI(J) #fiLlititiVi iz4 (3) Me-Pttiftfil, bkMt 

28 
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200480007440. 4 'a IQ 4.112/16:0 

ICWA" R(r)ng44:0'111u-eit* T. 

ffiitERITAMM, *1`V, 

MARa ECOSOVIEffiaTttFitg, trikfittiATMEff&tilt,kA,

5 L049 D(n). D(n)15MAdtlifil4f-V*LL(PSNR). .Fh'ig.X441 (SSD) 

Xl- iAg;fil (SAD) AMMIttiit.A 3Kb0-21i:1-It. D(OtTifiV.M 

IAitt3041=0Z filiWilit4tAgi4500131zAt{MtAiltiftlitg 
,Tc 46-11` ,Maige E (n) itEMPRIMMRICiE*0(t4- 144 

fiiiifflOWVIIREMTOMIgfittraktl:Mtril, el* R(n). 

10 tEtEl n E (n) T 

(n) o tgtA, ifIttiflA*T 

OffftTliA14044111A*R (n) J.  PlifffiAlaaittlYA/L 

D (n) ffitifi .ftit/037CORAMMAtiElAill 

t PA ( . 73.5E at MAR <OM, ft TaTIA 

15 LT:14 0(1 WI )7 (Si Fit ) ALIAEMPR-ffitY3*A3ItiMt, 

R (n) o -8111,1i4 MY R(nAditiit 

tOliffift rate tAt.fi3ZAIM.hiShilltiti, A5/4X 

20 ZIPRUATIOWIY1, fiZIEJWIVOiliffl.4103.<5V1PritgiVibtki , 'A M 

IAABAWitt*Aoorsi. 1L lEttttigittia C1-C4 ft1010, 

0*'1,5051441 t Ellitlft;ffaMTIM, #11Ali 

AtitIVAVitt;FAT:3tfi'l, OM, A----tiMilintHittitikit*I. 

•f•trAMIEfi,W.iNi5130(113-10. .ZWARa, Mt rate R (n) AIM* 

25 -T11111till Cl-C4 1132%, 

git rate *AN-1'01a (content-adaptive) iYIRO, ElittitiTXt5Z 

itAntliffiPartaitA06. rate AtatIVRAWAVAR/43f0ME 

Digital Multimedia Standards Series 41 Mitchell, J.L., W. B. Pennebaker, C. 

E. Fogg. a D. 3. LeGall FiTiMPEG Video Compression Standard", Chapman 

30 & Hall, New York, NY, 1997; P)./k Haskell, B. G. , A. Puri *0 A. N. 

29 
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200480007440. 4 Ufl 4113/16A-

Netravali rDigital Video: An Introduction to MPEG-2," ISBN : 0-412,-
08411-2, Chapman & Hall, 1997 PflaiztftMit: R, ± .SC if+ t* 

S *gm* 48-54 OM 3) itgliffl*Vtgit*.IIMOIZAffibilet 

0431t€4;FIRRIMAik 12-18 *IAM*0/E4041* 1t, i a N31-

MEt3Maiii 12-18 AEAOMMIMIRM 20-26 AMVMER. tit 
NA rate 71)- WARita40E13VIVIA CI-C4 411401FAI 

MUM Pi .tiliri3120-14( 3.; NA LARAilit 12-18 **AM*01M 
10 lita4ai. RI 10 *0413PAT-1\1*-*IC 

iAtdttitit 15Kbps 10*fittti 75 Kbps (1(J1401€* ffi tIlitAtil 

tal*-*X-md410tfittOlft (PSNR) (PI dB Xe*-t* 

ittri3) CE7MelgitAtiq41 QP 

Alilt*WORtPtt, tit.E7FXNVI—JdOrsqttit. 
15 

#411 4 fn 5, 27:ti1T —tiit.tlfkVgifkt4 12a-18a ±istifi 

Otrig*ItWiRig (BCM) 30 AMItfli. BCM 30 tg 

--tiii113/4Litittk 56, 11 i  12-18 4304—
+40k QP 58,60,62 *13 64.A am 66 -.7-<*filiM77-114AISMCI-C4 

20 VIttlWitiOnfl iSte.31*, it434/%*iiitik 56 in Platt. Xfti 

lit  (1) - (3) . BCM 30 itSftNdaitAilita 12-18 ifItAVN-5' 

WI* 12a-18a tkealtgliqitIAI NBW1-NBW4 Htl'i T. *Mal 

*404-TT—mt tomtit C1-C4 Main ft. Mulig***V-p% 

WW1 12a-18a AifFtt4t 41M - Enl-En4 12-18 ±# 840*
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184;i17.411.46.44-00 .1444'kitlA0t*A4140.TPlii-zifi. 

IN 19 4-T1414-433-1r1610 514t-4-1:14. tie 0,4*-ftifg 4Cf• 
tvi 

RUC igYMIttikit-At X-it 
IN 3 *tub 0 1,144* *141, #414*' 

0-tiz.***, 0144.1, PCINICIA **AV 
2 A*11 3 43 ik .-4-. IA 2 ti*--t-t-A.-iftilL44$44.4t 2a, 

ii(4044401 -1- 1 44A.A** 2a t. 
IN 4 tiqt3 4403 11) txt,rg Wit - @A— 4-
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PCMCIA. 3, —÷A 4:03 4, — RF S, k-RFsfAa 
6, —÷kaA 7, CPU S, --HUI ROM 9 4—+- RAM W. 

PCMCIA 412 3 Z._—+-4 a 44-, k,4 A-4 pc - lit 4-

ivr:1 3 )1•15...tiMz,ic-tt 2) iniAtSi. it PCMCIA 3, 

As-4.41 M W.* 17 1 t -iLit 44*PM-4v 1 it-1441,41t4i0 

444- 4 44-+Ait t PCNICIA 441- it-itYgratkic4'-+ 

t4**4--fHiCZ..7tAt LAN 4** ( IEEE SO2 802 ' 7 l .1.11104 

) 04014+, RF a 5, 
_ ..f34** RF VA 3 6 44-141604)004-4 -, giztA.11.4 0.401442-613-4-

PCMCIAR-rr 3. 

RF X 5%1444 4 it'-- .01.4*40-40-+- -, fol -f* *(14t 

At)4ikkgA. 7 4C it RF SAS 6 Af-AAkkk, 7 411*(0 

44.-iiittlfkir,*--Htig.i4 itt4k pt 4. 

4-411 3 lz.i7.k.0, 7 h ig *. 

CPU 8 itlittketk Ai ROM 9 t4itootait. ( Mit ) -t001 PCMCIA 

-a 3, `411- .0- 4-A3-t4ilt...,01 

.4-44t1t4 4 .4, P11, cpu S4kitiq AMA II 4, Ak&AMItigiiiZ 

( 4to, TCPAP ) LAN *it, 444:41:4004-4- . 

h4c,taiJ CU, ik PROM 94:1 : a414 ( 1) ( 4) . 

vigivilioxim*i3ckstutt****PttAit4t t 0.* ( 1 ) 
(3) kREY-i 

( 1) tA4*.14-4 4-4i at 1 +A-t -441,4 h *AA LAN 

( 2) tE*fk..-11-* 4- t fiel+Aiilf-it4hikili_tilLfgY,T 

LAN 6t5 /14716M1,- ( a -F.* ;13101.4. 

3) ;LA 7 41L414-- tk-ft-W- 47414 OVA ( -F 

" .i.17(4-fx P) X414 ) 
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( 4) : 7'i,-* if** ( . **I tV;* 
A-7*A 0 417V) 
it 4k*, ft" 44 It *401 44-- Microsoft 

"Microsoft PowerPoint" , " Microsoft" 40 "Powertioine )5 Microsoft 

4.5•;:i. 44) WWW  , 

wWW17,43-sgtg*A4 itl*-04t*. 
RAM 1() CPU 8 4M1.-{k Pi Rom 9 t iejarfAtttfii-t--#0*. 

Eti 5 *.*41144-.K.V1 0141.--itttAit4i. ( LA LAN 

1.4.) ogiii*tc4, rA. *-1091 IAN iL 

;f-k) 

4-+ LA LAN *icitA Oi 30 *.fi 50 1.4; ) Let, LAN 

A " --4-4it4- 11 ( 11(1)A 11(0) -No-a 12 +3-----#14.0iittilt, 13. 

LA LAN A-i1-0:1-, AA:4- 11 16 431J: 414 3 414 4 A-4-411M 
44 a 1 AAA 111 3 .41-1M-1?..*- CI4 2 -t...--kfrMit*. ( 

*g_ Windows 95 Windows 98 ttitif f. ) 
r6Alkil-ttAtiltrAtti40t L 

LAN *i$14-4-1-ttr 11 0 —+-it-ti- 1 ) **LA, IAN 0 
) 14:-A-Mr 11(2)51 11(n)) LANYI*P4IL 

4-141111*--4r7 i - 1 .7*-4511t34*-CiA -0X-it*-ItAt.itAt 
4K (A1---f*RA-tkut 1 

0* Ass) 01#403-c-- 1 AiLhittkr1 ROM 9 474465 "ItiA, 
Pi 4" ;t_L isX LAN 4--ist.stAit4-, 11, 

t4 6 "I*Lrg-11471,431 .41,4-" --t3t„ 4441* 4 

( ',a Si) o it, 4itstA-Akbtskt IAN IttPd _ILA 4,
UR- 0 4i)-+. 4-Sg s2) 

iv X4.011 jA++, Mt 1 '21.4t4 n (1-W S3) 4*, 
LAN it 4* $PAiteitt ILA ",U)Lair--" 1.fAX-1,Z4-

tit-At M* -r- i -kfittizt, taiA0*-firk. ( -4-41# S4, SS) 
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1 

Ltif 4. S2 It  111-1t," , hS-f 7) 4 ." 

4-4 S6) , )ctitC 

Aiititilt4144 52 S4 4 .LA LA,N* 

rfasit4441441, vr 4f-44\%-juk.fi LAN fg-AP4 ) 

t4X -ie.,4cAxAzjii-fif gAMJ*-- i;4-44-4-4 

AAA-tut-41g Si. S2 40 S5 Agh "_. -P*411447-4." 41 -tX,A LAN 

kii. -Alik4 11 13 04.44-11--Y- 1 *Attft -Z.S.-teitlX .Atit fAhtg,

441-4:5111.1001 AM 11-V 1 4-- 4.tiZe*rthi4-t...tiftk 

ofjg LA LAN 42 -ilit-4-it-4- 11 ii€*24 ittr4 )17 

ki314-#1+A114-4* -kk441- 014-4- 1 441 11V6*-

t44, LFIA-21-44-t3tAiittit*ItiteVztlitit- gVL, gt{t)t-fi 641A., 

LAN .kig.10Aii-irr 11 Ah 14/. 

JE-44414 5 4J*, n(1) 

*AA 47 0a -134x 12, ifilitittie4-it 1W 4-4, 4-44 

4:11410A44.#_491, 13. 

jaitVe4tiiAirtiPlit-54 ) A LAN ( a, 

) 4iiittA LA, 

) 41f.ATEA LAN 4AM #ftti 

" *LOA" ilk-fifii4-itigztt441:-P*Ii11(2)14 11(n)it 

1{,i,tik LAN (6 kV. 4R411 -r i upoU I1(n) 

044.41:74--- Aihk-A_I-...Mit-ISALIL 

_.1.4)Lojf" 6-4-0414.y),_h a t-tittlit"' $14-itikg *it 

11(2)A 11(0044-itlitt iliii -„tAtL L .i.411, i(i)_lup 

)g 64).kg 

IC 7 A.siz-ti itiksOW ",..U1144-" 04?- WI 8 

.11.4=2[11 ii(1)45444,Wat 
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f r A ( a) ( d ) is 
( a ) firAi w&A (Milt IP * El - 3L  

4,7 -arvA 01.3t* 4 - 0 - 

( b) 4 -A1410 IP 4.3.1.; 

( c) *A- DNS at,-x ( MIA* EP liAL447 Hie] SAO AL 

-x ) (It IP ; 

(4) = AA* (451-"tEti 3 LAN 4,7Z 

) iP*IL 

k -a1.4+A301**-4-.1 1-1;- 0 -ijEgA, Aiztit-ft 1'Z* t IA* 

kfM", 4,1- v:4-17--V-itittli RAM 10 t4t* ,4itt*fill t. 512 

1.4LitA-4411444 1 -4*-1-7 43(30$44illik* "itt- S13 ) 

“A.*Lififw AAA 4-4t. CAA foi 4it 

( &it IP *b}:4i0J R*4-0 Z-P ) 00144 t3 -P. I 0 4-#4*.., 

kitlf0,4-1"1 fir4S1/2 it0 )3,1-, 8*-#11-41A. 

l-1 121. 

gi 9 Itizitt*3711-4t-it 4k-tik40 11(00 gi 

1 itit 

01X-f t it 11(2)511 110)4'0 41(4 11(2). fig, A0444. t4R1 
zatm t kV+ t -44% 

11(2)0 844 r 1g4slit,itt4titot**, -4-11411411 tl 
FkH#itii(**, 1(3) .1 

110* 014ir Nlitfi-:inPitit**. frbi;ti 
iimg fqx, 11(2)0 it* 

11(1)0 gliWk- $ 1 4tit 

11(3), *40M ti M1-41-4* AO ti 

41(4 11(3)0** 

1411 11(4)14 I 04;t4tit*itl++, 
ti PIT-4444— 111r , 1' .x+1..  $T, i1(2) 

110.44., 

22 
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1r' it  LAN AAA -f -A0- 14. 

wfluisi-Am*04,t4* 
moo 

*A4-4-4% 44-, ti PLiT-ftS:Ptt,

igLARIZotriii t2 PI-A-;kitAffilt44. -10I-A4114 t2 li0Jiigiik 

MiLi-$1,-31 Yr 1 -vi gr., j -1144-*A4 iiiVic-fr ins 11(2) 11(i) 

kftit*A4/ -4, *AMA 

111 104 4-i-MA -k-447-444V-- 4-4. 

**An ot**4 IP *JaL, ato IP *3*, -- f4- ittTt 614.

AA it, *** 40.+10-44 -ti-i - fitF4tOlt*A -4?-4, gt)L—it-k 

10B le..* .B1 10A Ri**4i4C4.-0-4 -‘3% yth 

T — S.? 4KA4kiii+ 4- - TV 041tAk. 

-4t -ie,4cANikt4z1-ftS-1'41 lui+.06tkpiA5.441.17 

t 1 ( *4AM-A Wits nix 

*AM*" O .44 gr, igAi 40144#*)itaR1 8 IF1t. S21, 

S22) A4t-iii#141104.0, 4t.efixT:it ti -f-M 9 kii -.61,1S-PAL MO% 

AA-V -3SM 0 .1111 t1g, Afit/A t2 P1671.41 11(1)WA 

-5- ( )*Pifciii*PiL no0tAttel-4*,fit at, if 11411-11 
(4- S23) 

4V14-11 10A 4*fttep-fl t-A, *AM 

i(X)-ktc“-- /Tit 110+1* IP *JaL, fikV,t*% i IP JkiE 

it1,313-1"Skitkik, u, ii*Jr;ix. 110+00 441-3 44;t*AL. 

.31.-ior-1 10B Pt*, 44-40k-ki0-446PU-itl. 

AM' 7 fk4zilt 4-4 S13 l',AM 9 t t2, 

HM00144 0+ 1 4 -4 -iiatilit itiik*A 4k. .g.ftimv$ 
xs*-4\4-.N5-triyi $1--ititt6g ..='AM4-it.13113*-fiqx 

ftik*-447-0;:g44-i 1.-4)tattAtti-X*Vii. 
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*It4f t2 0_01014a Md ***R. 9 

( 4 -it S14 X4S-p4n, 1(i+1)0 IP *itE, 

f.,13.40T4 9 fir*, 163t-fi411, 11(i+1)*Itii rP*Ji-vs,uLti-4-4t S12 36A.6§ 

_Lin= IP *11.-fa DNS Irc.4-4,0 IP *Ai, Polit-IVILIASA( s15). 

44.11 10A itlf701-ti -46-4-ftit_iiit. IP *111.,. *IAA 03t0 IP 

1111-4,*-Pilt, 11( i+1)0 M4403 stii},13E. 

iliutt] 8 Yr fiz, 4tit 

IP * )3L - -4/t S24 44, ivAiitti IA IP *33E,  A-I-it IP 

A- ti RAM 10 p. 1104-1)A4MXA LAN 0 

( S25) iiittA LAN tANKI--itIOtec* 

,Its26) 44:**1. 

41t4 RI 10A fitifz01V416-4, 014--alit 04. 444 

*RA4 IP *Jatit_NA,i* wo*t: 6/7 IP a 1OB f(. •, 

414,1t4e-A4- +0 1;i 4*- "ZALitl. IP *311:" 

* 41 7 fit 11(1* Witv 1 -1-41440..-iiziAPMIX 
feptcla. s16) h!JecItiiiitt*E4, iLliki'llir411, 11(+1) 

0 IP li=i3Lifhltilkiit. ( 4417) 

titirtMoi$ 4404661.f.****1-iitktgit4g. 

4t-i4 tki**-ti-31kAA tv 04"tviS-Ptt, ii(2)fiS-PL 

11(i+1), 8-1P %A A--4101: 110+4 

S13, iic4 -4-0C-4t3Vr4114,4i- P414iti „ 4M-1-11 7 

fikifs- iejkg, 1.J-Aktite4-4eitAt4W14-4a -t - i li.ARIX.A*-Etta 

WS Ot. 

AiCk.0*-it Abtilt*U-Jik kg. , 44-1-1XP4A, 11(2)P1*-/74/ 
11(i.+1), 

241t6 *A 

ii(I) M " -;F4t4fe_A-4et. Aiito-att, A 44 

11(1)(6m4-402—f- I AEI 7 4470411 S13 tit 4-***4 -t-fii.W. 

P 47LO Pi itli -A-**, 40X.1.411, it(1)46**itit-A4-4\-, Mi**-/.41t, 
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iteJ 44i 1 rii** 4 -itritr*. 

lai14-13*--khvA 0A, LAN, Nd AAA 7+111 S 
il-ifzfri34i-S-fs'ilt. 2)fq AA; LAN f6 

1.1 .1c7Fiti  ±84ifclotSrtt 11(2)51,1 11(100+1,44# 
61#Jg. 41*$-1;144a ( M 4 itii:=16* ROM 9 

ks-iisti,V, ( 'A.414i*" " *41, 41.Lair )„ 
Mit-4k- a -17 1. -4-4K4b -11.*Y,/ 11(2)A 11(n) 

Al ta 

I 0.# 11A k 1;4k it4 

1 X-ie.4-t. 016.#4f $‘13t., 

El 12 -40(nit,4-1- .4YL 11(2)PI 11(00 Plgii-iti -5.4-414k.-Ii* 

40: ATI. 4,1- Fc4 4-k Pi - 1 it-1011Xie4-thi01-.44-X1,6*-t4A11§4f 

(4_,-.1-a.A.A4X-1,6*-CMAtt KA', 41-1144-at 1 it 

4A41] tiz*C14 ffl 7 40 8 #iikAk.filitA iiitk-f-fAintriki. 

_.V:?.-;, -il"41tA44-41:7--P-VJM 2 VA44/35cttt, lkit#--44141 

LAN, iii4k,V17- 41-A20, 4A, it&t)`-Prine 11(2)51 11(n) 

W114-iti. 

"1.#41.4- 4f, Sfig4g4 #01 *Pi ROM 9 4'41-

U6174-riz4Atz410=14-1/L-1-f5iluizf64.111i1:4S.„ 

e_JkLeih n(1)00144-12.-Y7 1., .4.gp 

p - ti,  6.41,44 "*-fit*t,41.* OS. 

f r 4t 11(2)5q 11(n)  Pi 1 

M 13 +I 14 #X') 4-- "j:3014" Okrigig. 

IL*,  RI 13 4-4-z, _ti3C,, 11(1)01/1 1 fk.41-141, ii(i)ettie,*-tt 

Wait k•k14- $444-k- tit h.AtiL -iiii4444-12-PAtlt — + 

( -2Nts3j) 

Windows 95 40 Windows 9 A- A- a F `, -* 4

1- ,litt S31#,0,3:1 io tie,,PtitA4.114q441. 1 i,r-t,tj hit 
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A 0 4,4 4A.N ROM .9 474-4105rAiikfil ft. 

S31 1 iD. 1 113 4144" 33/;f1 

t 4f4 0.1-t AAR-4#*, tkik:f-* 11(1) ie.* 

11(1)16-t ZS-CAit*-4gi 7-4:44- 04.14-4, AV 4i ( Ill 5) .1..jk 

Of,* 

-11-4A 7-3`, 41-J1u, 1 " Microsoft PowerPoint" Vg4.4.j..tita 

11(1)045X-C64-CIA4P-aVAI- 12 11(1)0X-i-M-Etellii0* 

LAN 61Ark.-4-X-4iA0Cit* 

ititititi f3 AAA*, i4.4.1.491, 10* -CiZ** )1,14+7 5 Riz 

4:4541- 12 1., 14 4,4;444;Alin, 

tej Aklit 404t ALL I sut itikAA LAN Oa-A-X*140M*, 4tilka 

g4i#-411* 13 ( fti 5) -ItPift.6, it) it. 

WWW A LA.N -0119 4404 WWW 

L .. -_ y A.:tilt, HOAX' *-0,400111 5 Ri*Wit.134), 12 A 

.-rizAtikAaft-T. 
.14011-4 14 M-riz, 4L11(2)-fti MOO t t,1k-f-f-W-P OA 142) 

11(13)0X-Z4itA*3'>01.411iiiit-4-0.--P. 1 ighilYi 1-itNit-

4.01 ÷-*V- PiThAihitt.4 ( " ) 

4 itt, *f.)01, 11 (2)ii.j 11(n)iteMiLAt CO* P‘ti 1 ig h1 

Akk-Pria 4)4 -iktk Psi ROM 9 rft44t0 41'.#4kft 

411 Si iii•A. 0-4 4tit-tiEVA t -,P 11(2). fl Wit X-i6;tt-t 

A-4.+A- - 4M -q*--t 11431-0-417 i 1.(2)A titoY6 

WE Ai; -4-401-. 

itu El 13 141)00144t 1= 444 1.11Miz )11 

fict)IVAie,* It014.1/74 O4Iff ( Rit S32) 

A.AffithUt YP, j -it% )fiej tiZ*vt, hi4 *AVM 12 

-111. -11-' 44- 4ti W',4 fr 11(2)A 110* 

26 
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*i t 11(2)14 1 )44- it*J TiVif ALA #141 

.44.g.ft RA ;1=04%04+, 

v:LL:r JAC 11(1)N 4 - 0 A. 4Cik 1 . .1e_7 7/ 0" 7/40C.4g '0+4. 

31. 14 -W.. Pt& 142 Yfi 11(ii )fifiliiit-tk 1 -*-441-4tA 

• /- ( 4-itt s42) *, 008-4k -Pilt-fq ; 4;tirk4,74-# 

kV1*-ttkit 40-4-4041*-,i-,7h. )4M444,4-4V1 4x, 11(2) 11006§.1.3.6 
( 9-* s43) 

NAL, 11(2)1 .---L-Attft. 12 ± 

i* fit If 05* *AL 

13 Ri. ii=„ s32 40 S33 11t, lin, 11(1) t I 

*VA ZA- 51]* - PL 11(2)A 11(n)611.714011K-Ifit4 

S34) o MizteJALgt, Aiti 9 ftiNI1J*AfiAt, 

4-4,(3314 .011% 
IPA 14 MA.4:1-1,81g. S42 IP S43 at, ..*--*r 142)A ii(n)*§ 

44- a 1- 1, -f/Atg-PiX, 11(2)111 11(00 AAA ;fr' Aft AA 

1 -ii-ktFAMR;t4t4t 4-.S. S44) „ 141 11(1) 

*itl -64011-Z444 ( 545) 

1(2)fq 

oll_44A11(-00 mit4i. vJ 4-- 1 14140-4-P*itl -ii-TokMA)40-4\-( 
s35 

'PI 14 r> MtigA-isiziiFIA.4144-46§4-i4 4m1 foiWktriz- 1.

LI+ 1-****ti:47T-41111A.44-+( -

-it S46) 

-4101 -ri -P-4-4-1**:tp.p oeitie4-CIA41A 
1)0 S47) , 

*v*A4-1-„EA*Ct -112A-t-EA- $5:-/!itY) **14.1i7T;;Sti-

4.4) , klifq i1(1) '  It  I' 414titin PI ilea* 

11(1)44744t*Ix L4 .11.3 113- ft.4441,M0 i;1L 
7A-6;-.0.4* 04-4, 1,-.Akk:Ah imq '035- 4.1 if-44-1'4(446-k+ 

27 
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1-A S48)
IN 13 TiLtix. i(offq mt.*. 214 

5ftzt+ ( S36) 
•444.1)1R, ii(110 it -t, Viig4C-1541. 42 ±.1-n:=-iiiAii4t4g- ( 4-4 S37) 

AIN 14 A---1014. S42, S43 t, 4t-Rs.g-141,014)#4krit 1 rei-f: 

7i; 41.11k. 

it, 4-1-iit 11(1)+44eilfquiMiz*A.JA 12 1., 
75-;- --K-fUst*A:Ftlf6.11 '410-Xie4rt,01.}t. 11,1, 4i4c4;inpierpik-il: 

13 ./914,, AA-ft-41kt S36+, S37 t, :IAA. 11(1)04444 1 

4:1,41 .x 11.0*16**; A71.ZlidtT titwikiftigkrAlltAX* 

jfilti 
839) 

WO, *TA4k-fri7A-Tizi4-1:140 4A/U..447i-45afrliS-fittift-itit 
***41-fltirq++ ,:tit so) . S32. 

40,A*01.141-4MS-film,17,11:1;i5oluV4-44, AI'S. 835 t, 

401ti 14 /4*, li.45kAtf-4. S47 iv 848 4-4.A.itii..0-04Pii?+act, 

itfilifqx.1110.1-ir#A M44 a'S *IA ititf etfliti:tintitn 

$.4-Alitik-)Mtl*-4RA-45:41f*fitettli-4- ("4 849) . 404_ 

'It -A 4+ , 842., 

4:kil-lii=itfluit4ftkic 11(1)-4,44t*jkilt., *-ELA-k
(144-P*1 11(2)fq 11(n)frAZitottiiigiti.V41. 12 ±, 

11-.4;FikiCtit-ft ft) 13 fa 14 4-fi“64t.11., LIJA.Xi64t tplti„ 

014-4Pt -40t*V-414*.limiiitkit4tt 
it 13 iv 14 At,P 11(2)54 

11 --§RAM. 12 1...A7104:-,--f4tiAitINCiki4c*. fs., 
0:-T,i'd*C0ii00-13,fil 12 1-11.ii--4di(S-,P4L it,4-1-4-"*FitOS-,e*0 
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-4-7z 
4t-Jiiii&Att-1345t 

4tfig*Aiitit. litif*Rtrik.*;i7z0 n sin4Aiiitit-it-1349, 12 a§ 

4-4 * 430kAlffttst- 12 AAA4f-W-P43tAtili*--CM-Ext41-,Mttfk 

tt? larit-A-4451-*-4-4-414UM 12 Allfit. *RitA--1-**P4M6 

Xiza.*-tUglatillA•0441f4 ) 

dot, 4*4 -#.441,1L-1-i&OS- )4K-41itsixnt, 

-fu "*/ 7 4)t,f0- EY..4)11 -T.A-&-*ttiRe 11(2)A 11(n) 
fr!J-tiz4-tu.±-, .Lik LAN 0/11.4-L-L0A4V;(214 

%MO WWW Alt] 13 +I 14 fil4z 0 

111 112 t14.64/A-lizAitltgif*.#70, :FAL 11(1)4041/zig, 11(2).0.1 HO* 

M$403 +- 1 -4117A 4.-Eititg. 

Ri 15 ict 16 ..4-V1*.S.AA "j -4L-RA" *-PiOtiff irrIkfOi 
11:v 1041 15 f'41 7..t.4x. 11(1)0 MA-103S 1, liit.A.4-4(114-S-P41 
11(2)51 11(011-LA LAN 0/14 a+, PA WWW 

("4 S5-1) 14 15-4_ 16cfpf-oVikAt, *WI 7 F-4-*04t-i4R--k 

416 4,, 

ialti 16 fiti -;-, *SIP* 11(2)ffil 291t**1: 
fqx, 11(2)14 1.101)44MiL4c-C1A.X N*A teihrt4--3-4.A404 
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PLUG-AND-PLAY INTERFACE DEVICE 

Related Application 

[0001] The subject application is a continuation-in-part of U.S. Patent 

Application No. 11/420,600 to Hill et al. filed on May 26, 2006 for an invention 

entitled "Plug-And-Play Device And Method Of Using The Same", the contents 

5 of which are incorporated herein by reference. 

Field 

[0002] The subject application relates generally to computer peripheral 

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

the same. 

10 Background 

[0003] Plug-and-play devices are well known and many types of plug-

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

IEEE1394 ("FireWire") and PCMCIA ("PC Card"), with the most common being 

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

15 to a computer through a plug-and-play interface. The functionality of common 

plug-and-play devices can include, but is not limited to, storage, input 

registration, image capturing, audio input and output, etc. The sets of 

functionality available on common plug-and-play devices are pre-defined as 

device classes. Upon connection of a plug-and-play device to a computer, an 

20 electronic circuit is completed and the operating system of the computer is 

alerted to the connection. The operating system in response polls the plug-

and-play device to determine what functionality is available on the plug-and-

play device. 

[0004] Many operating systems possess a number of pre-loaded drivers 

25 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 

computer loads the driver so that the functionality of the plug-and-play device 

can be accessed by the computer. If the operating system does not possess a 
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driver corresponding to the device class of the plug-and-play device, the 

operating system typically prompts the user to install the appropriate software 

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

[0005] U.S. Patent Application Publication No. 2004/0205778 to Wong 

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

device connects to a computer via a plug-and-play interface and cycles through 

the emulation of a number of plug-and-play device classes recognized by the 

operating system until one is found that permits auto-execution of a driver 

installation program. 

10 [0006] U.S. Patent Application Publication No. 2005/0038934 to Gotze 

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 on a computer to 

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

15 the printer is conditioned to a second mode, in which the printer behaves as a 

printer. 

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

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

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

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

computer 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 software/drivers are located. 

25 [0008] When the plug-and-play device is a touch panel, calibration to 

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

coordinate system of the computer to which the plug-and-play device is 

connected is typically required in order to ensure proper registration of touch 

input. Following the calibration process, the calibration settings are registered 

30 and stored by the computer. Unfortunately, because the computer stores the 

calibration settings, when the touch panel is plugged into a computer to which it 
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was not previously connected, the calibration process must be carried out again 

in order to establish the calibration settings on the new computer. 

Summary 

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

5 device comprising: a first plug-and-play interface for establishing a connection 

with a first computing device; a second plug-and-play interface for establishing 

a connection with a second computing device; storage storing code that is 

automatically executed by the second computing device when said plug-and-

play device is connected thereto via said second plug-and-play interface, said 

10 code when executed initiating a screen display data exchange between said 

first and second computing devices; and at least one controller controlling said 

first plug-and-play interface, said second plug-and-play interface and said 

storage. 

[0010] In one embodiment, the first plug-and-play interface comprises a 

15 wireless transceiver and establishes a wireless connection with the first 

computing device. The wireless connection may be a secure wireless 

connection. In this case, the storage further stores at least one of at least one 

key, at least one biometric and at least one code that is used to establish the 

secure wireless connection. The plug-and-play device further comprises a 

20 physical connection to the second computing device. The physical connection 

may be in the form of a universal serial bus cable or the plug-and-play device 

may be configured as a dongle. 

[0011] In another embodiment, the plug-and-play device comprises a 

physical connection to the first computing device and a physical connection to 

25 the second computing device. Each physical connection may be in the form of 

a universal serial bus cable. 

[0012] The screen display data exchange may comprise transmission of 

second computing device display screen data to the first computing device. 

The second computing device display screen data is compressed prior to 

30 transmission to the first computing device. Differences between previously 
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transmitted second computing device display screen data and current second 

computing device display screen data are transmitted. The code when 

executed may also permit file sharing between the first and second computing 

devices through the plug-and-play device. 

5 [0013] The screen display data exchange alternatively may comprise 

transmission of first computing device display screen data to the second 

computing device. Similarly, the first computing device display screen data is 

compressed prior to transmission to the second computing device. Differences 

between previously transmitted first computing device display screen data and 

10 current first computing device display screen data are transmitted. 

Brief Description of the Drawings 

[0014] Embodiments will now be described with reference to the 

accompanying drawings in which: 

[0015] Figure 1 shows a plug-and-play device comprising a touch panel, 

15 a controller and a cable, coupled to a computer; 

[0016] Figure 2 is a schematic diagram of the cable of Figure 1; 

[0017] Figure 3 is a flow chart of the general operation of the plug-and-

play device of Figure 1; 

[0018] Figure 4 shows another plug-and-play device allowing for screen 

20 sharing between a master computer and a remote computer; 

[0019] Figure 5 is a schematic diagram of the plug-and-play device of 

Figure 4; 

[0020] Figure 6 is a flow chart of the general operation of the plug-and-

play device of Figure 4; 

25 [0021] Figure 7 shows the plug-and-play device of Figure 4 with a touch 

panel and projector communicating with the master computer; 

[0022] Figure 8 shows yet another plug-and-play device allowing for bi-

direction screen sharing between a master computer and a remote computer; 

[0023] 

30 Figure 8; 

Figure 9 is a schematic diagram of the plug-and-play device of 
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[0024] Figure 10 is a flow chart of the general operation of the plug-and-

play device of Figure 8; and 

[0025] Figure 11 shows the plug-and-play device of Figure 8 with a touch 

panel and projector communicating with the master computer. 

5 

Detailed Description of the Embodiments 

[0026] Turning now to Figure 1, a system or network 20 of operatively 

connected components is illustrated. As can be seen, system 20 comprises a 

plug-and-play (PnP) device 24 for receiving and digitizing input. In this 

10 embodiment, the plug-and-play device 24 comprises an interactive input 

system that includes a touch panel 28, a controller 32 and a cable 36. Touch 

panel 28 may be of the type employing analog resistive or machine vision 

technology to register pointer input such as those disclosed in U.S. Patent Nos. 

5,448,263; 6,141,000; 6,337,681; 6,747,636; 6,803,906; 7,232,986; 7,236,162; 

15 and 7,274,356 and in U.S. Patent Application Publication No. 2004/0179001 

assigned to SMART Technologies ULC of Calgary, Alberta, Canada, assignee 

of the subject application, the contents of which are incorporated by reference. 

Alternatively, touch panel 28 may be of the type employing electromagnetic, 

capacitive, acoustic or other technologies to register pointer input. The 

20 controller 32 controls the operation of the touch panel 28 and is in 

communication with a computer 40 via the cable 36. The computer 40 is also 

connected to a projection unit 44 such as for example, a liquid crystal display 

(LCD) projector, via a video graphics array (VGA) cable 48 and controls the 

LCD projector 44. In response to image data received from the computer 40, 

25 the LCD projector 44 projects images onto a touch surface 46 of the touch 

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

touch panel 28. 

[0027] The touch panel 28 provides a user with the ability to interact with 

the image projected onto the touch surface 46 of the touch panel 28 and inject 

30 input into an application program running on the computer 40 using an active 

pointer (e.g. a pointer that emits light, sound or other signal) or a passive 
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pointer (e.g. a finger, cylinder or other object). Although the touch panel 28 

requires no extra software other than that provided by the operating system of 

the computer 40 in order to work as a mouse, the functionality of the touch 

panel 28 can be greatly enhanced by additional software not available on the 

5 operating system of the computer 40, as will be described below. 

[0028] The controller 32 comprises a processor (not shown) that 

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

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 

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

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

position information for a pointer contacting the touch surface 46 of the touch 

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

device class that enables enhanced functionality for the touch panel 28. The 

15 enhanced functionality comprises all of the functionality available in the 

absolute mouse HID device class as well as inking information, additional tool 

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

20 profile. 

[0029] The components of the cable 36 are better illustrated in Figure 2. 

As can be seen, the cable 36 comprises a USB hub component 52 having a 

USB interface 56 for connection to a USB cable segment 60 that extends to the 

touch panel 28, and a USB interface 64 for connection to a USB cable segment 

25 68 that extends to the computer 40. Both USB interfaces 56, 64 are in 

communication with a USB hub 72. Also in communication with the USB hub 

72 is storage 76, namely flash memory, solid-state memory or other suitable 

computer memory. The storage 76 is configured to operate in accordance with 

a mass storage device and defines itself as compact disk read only memory 

30 (CD-ROM) according to the compact disk ("CD") HID profile. Storage 76 stores 

a set of software applications, including a user application 

(SMARTBoardTools.exe), a service application (SMARTBoardService.exe), a 
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launcher application (SBLauncher.exe), a calibration application 

(SMARTBoardCalibrate.exe) and an autorun feature (autorun.inf) for a 

Windows°  operating system file that references the launcher application. 

Further, the storage 76 stores calibration settings associated with the 

5 configuration of the system 20. In particular, the calibration settings include 

data for mapping touch coordinates generated by the touch panel 28 in 

response to pointer contacts with the touch surface 46 to the display coordinate 

system of the computer 40. 

[0030] The SMARTBoardTools.exe user application permits a richer set 

10 of features than basic mouse functionality. In this embodiment, the 

SMARTBoardTools.exe user application 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 

15 and displayed on the touch surface 46 of the touch panel 28. 

[0031] The method of operation of the plug-and-play device 24, when 

the plug-and-play device 24 is connected to a new computer 40 that has not 

been previously connected to the plug-and-play device, is shown in Figure 3. 

When a session is commenced and the plug-and-play device 24 is connected 

20 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 

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 the controller 32, the USB hub 72 

25 queries both the storage 76 and the controller 32 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, in the initial mode, responds by 

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

HID profile. 

30 [0032] The computer 40, upon receiving the available HID profiles, 

detects that functionality corresponding to the absolute mouse HID profile, the 

SMARTBoard HID profile and CD HID profile is available (step 112). The 
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computer 40 then loads the drivers for the devices recognized by the operating 

system for which the operating system has drivers, in this example the absolute 

mouse HID and CD HID (step 116). As each of these sets of functionality is 

detected by the computer 40, the computer 40 recognizes them as separate 

5 devices. The computer 40 does not load the SMARTBoard HID profile as the 

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

The computer 40 then assigns the plug-and-play device 24 which is recognized 

as a CD HID device, the next available drive letter (step 120). 

[0033] Computer 40 is configured as the majority of computers are by 

10 default; that is, the computer 40 is configured to search CD HID devices for an 

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

specific application upon connection to a CD HID device. Accordingly, the 

computer 40 queries the plug-and-play device 24 that has been recognized as 

a CD HID device for an autorun.inf file and upon receiving the autorun.inf file, 

15 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 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 

20 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 recognized by the computer operating system. 

[0034] The autorun.inf file contains a pointer to the executable launcher 

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

25 40 uses the pointer to obtain the SBLauncher.exe launcher application from the 

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

and executes the SBLauncher.exe launcher application (step 128). The 

SBLauncher.exe launcher application, when executed, directs the computer 40 

to copy the SMARTBoardTools.exe user application and the 

30 SMARTBoardService.exe service application, along with some associated 

DLLs, from the storage 76 to a temporary directory on the computer 40 and 

then execute the SMARTBoardTools.exe user and SMARTBoardService.exe 
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service applications (step 132). Upon execution of the 

SMARTBoardService.exe service application, the SBLauncher.exe launcher 

application terminates execution and the SMARTBoardService.exe service 

application directs the computer 40 to send a command to the controller 32 to 

5 switch the controller to the SMARTBoard HID mode (step 136). 

[0035] Upon launch, the SMARTBoardTools.exe user application 

queries and obtains from storage 76 the calibration settings and other settings 

(step 140). The calibration settings enable the SMARTBoardTools.exe user 

application to map touch input generated by the touch panel 28 in response to 

10 pointer contacts with the touch surface 46 to the display coordinate system of 

the computer 40. The other settings include pen tray settings, COM port 

settings, contact filter settings and user settings for 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 settings for various applets forming part 

15 of the SMARTBoardTools.exe user 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 a 

directory ("C:\Documents and Settings\<user name>\Application Data\SMART 

20 Technologies\SMARTBoard Software\") during execution of the 

SMARTBoardTools.exe user application, where <user name> is the login name 

of the current user. 

[0036] Upon obtaining the calibration settings, the 

SMARTBoardTools.exe user application maps touch input generated by the 

25 touch panel 28 in response to pointer contacts with the touch surface 46 to the 

display coordinate system of the computer 40. In this manner, the user is able 

to interact effectively with the image projected onto the touch surface 46 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 

30 the "Software\SMART Technologies\SMARTBoard Software subkey. These 

settings include application window positions, user settings for each application 

and a list of recently used files. The "HKEY CURRENT_USER" key is used as 
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there are generally no restrictions on modifications made to this key. In 

addition, if there are no access restrictions on the "HKEY_LOCAL_MACHINE" 

key, spell checker settings are written there. 

[0037] Upon termination of the session, the computer 40 can be 

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

and-play device 24 is disconnected from the computer 40, the computer 40 

notifies the SBLauncher.exe launcher application (step 144). The 

SBLauncher.exe launcher application in turn proceeds to terminate execution of 

and delete the SMARTBoardTools.exe user application, the 

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

settings from the temporary locations on the computer 40 and then does the 

same for itself (step 148). Before termination of the SBLauncher.exe launcher 

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

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

15 Data\SMART Technologies Inc.\SMARTBoard Software\" directory to XML files 

which it then stores in storage 76 of the plug-and-play device 24. The 

SBLauncher.exe launcher application then deletes the user settings from the 

directory and those stored in the registry. Once the settings and files are 

deleted from the computer 40, the SBLauncher.exe launcher application places 

20 an entry in the 

HKEY_CURRENT_USER\Software\Microsoft\Windows\CurrentVersion 

\RunOnce registry key which tells Windows to delete the SBLauncher.exe 

launcher application when the user logs in next, and then terminates execution. 

If the user stops the SMARTBoard software by closing the 

25 SMARTBoardTools.exe user application, then the SBLauncher.exe launcher 

application executes the instance of itself found in the storage 76 of the plug-

and-play device 24. Upon execution of the SBLauncher.exe launcher 

application instance from the plug-and-play device 24, the instance of the 

SBLauncher.exc launcher application stored on the computer 40 is deleted. 

30 [0038] As noted above, in order for touch input generated by the touch 

panel 28 in response to pointer contacts with the touch surface 46 to be 

mapped to the display coordinate system of the computer 40, the system 20 is 
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calibrated. As the spatial relation between the image projected onto the touch 

surface 46 of the touch panel 28 by the LCD projector 44 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 

5 28 and LCD projector 44 are fixed at a location. In order to calibrate the system 

20, the SMARTBoardCalibrate.exe calibration application is launched. Once 

the SMARTBoardCalibrate.exe calibration application is launched, the user is 

prompted to touch a number of points on the image that is projected onto the 

touch surface 46 of the touch panel 28. The resulting touch panel output is 

10 used to determine calibration settings which map the raw touch coordinates 

generated by the touch panel 28 in response to the pointer contacts on the 

touch surface 46 to the display coordinate system of the computer 40. The 

calibration settings are then recorded in the Windows® INI file so that they can 

be used by other computers to map raw touch coordinates generated by the 

15 touch panel 28 in response to the pointer contacts on the touch surface 46 to 

the display coordinate system of the computer 40. This process allows for 

calibration at system installation and subsequent use of the calibration settings 

by all users of the system 20. 

[0039] Turning now to Figure 4, another system or network 220 of 

20 operatively connected components is shown. As can be seen, system 220 

comprises a plug-and-play device 236, a master computer 238 and at least one 

remote computer 240. The plug-and-play device 236 is physically connected to 

the remote computer 240 and communicates with the master computer 238 

over a wireless communications link. In this embodiment, plug-and-play device 

25 236 captures and compresses screen display data generated at the remote 

computer 240 and allows screen sharing between the remote computer 240 

and the master computer 238 by automatically launching software stored on the 

plug-and-play device 236. 

[0040] In this embodiment, the master computer 238 comprises a 

30 wireless communication device 238a, for example a radio frequency (RF) 

communication device such as a BluetoothTM, WiFi or other RF adapter, or an 

infrared (IR) communication device. The master computer 238 also runs a 
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mobile device manager software application to accept and manage 

connections from the remote computer 240, provide screen sharing 

functionality, allow remote control from the remote computer 240, and 

optionally, provide the remote computer 240 with Internet access. 

5 [0041] The components of the plug-and-play device 236 are better 

illustrated in Figure 5. As can be seen, the plug-and-play device 236 comprises 

an interface 256 in the form of a USB interface to wireless communication 

device adapter connected to a wireless transceiver 260. Similar to wireless 

communication device 238a, the wireless transceiver 260 is, for example, an 

10 RF communication device such as a Bluetooth TM , WiFi or other RF adapter, or 

an infrared (IR) communication device. The wireless communication device 

238a and wireless transceiver 260 are paired to enable a peer-to-peer wireless 

connection between the master computer 238 and the remote computer 240 to 

be established_ The plug-and-play device 236 also comprises an interface 264 

15 in the form of a USB interface to computing device adapter. The interface 264 

comprises a port (not shown) to receive a cable segment 268 thereby to enable 

the physical connection to the remote computer 240 to be made. Both 

interfaces 256 and 264 are also in communication with a controller 272 in the 

form of a USB hub. 

20 [0042] Controller 272 also communicates with storage 276 that is 

configured to store and automatically launch software applications thereon via 

an autorun feature that the operating system of the remote computer 240 

supports. Similar to the previous embodiment, storage 276 is flash memory, 

solid-state memory or other non-volatile computer memory. The storage 276 is 

25 configured to operate in accordance with a mass storage device and defines 

itself as compact disk read only memory (CD-ROM). Storage 276 stores an 

executable launcher application, LinQLauncher.exe and may also store one or 

more access codes, biometrics or keys to automatically form a secure 

encrypted and authenticated wireless network connection with the master 

30 computer 238. 

[0043] The operation of the system 220, when a peer-to-peer wireless 

connection between the master computer 238 and the remote computer 240 is 
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established, will now be described with particular reference to Figure 6. When 

the plug-and-play device 236 is physically connected to the remote computer 

240 via the cable segment 268 (step 304) and the connection of the plug-and-

play device 236 is detected by the operating system of the remote computer 

5 240, the remote computer 240 queries the plug-and-play device 236 to 

determine what functionality is provided by the plug-and-play device 236 (step 

308). In particular, the controller 272 queries the wireless transceiver 260 and 

the storage 276 to determine what profiles or connections are available. In this 

embodiment, the storage 276 responds by indicating that it supports the mass 

10 storage device and the wireless transceiver 260 responds by indicating its 

device type, interface profile and other parameters such as for example 

wireless network protocol, wireless network speed, encryption keys, biometrics, 

etc. The plug-and-play device 236 then returns the determined functionality 

information to the remote computer 240. 

15 [0044] The remote computer 240, upon receiving the functionality 

information from the plug-and-play device 236, determines that mass storage 

device and wireless communications functionality for the plug-and-play device 

236 is available (step 312). The remote computer 240 then loads at least the 

driver for the mass storage device recognized by its operating system and 

20 initializes the plug-and-play device 236 (step 316). The remote computer 240 

then assigns the plug-and-play device 236 which is recognized as a mass 

storage device the next available drive letter (step 320). 

[0045] The remote computer 240, similar to the previous embodiment, is 

configured as the majority of computers are by default; that is, the remote 

25 computer 240 is configured to search mass storage devices for a file name that 

will direct the remote computer 240 to automatically execute instructions 

contained therein upon connection to a mass storage device. In this 

embodiment, the remote computer 240 queries the plug-and-play device 236 

for the autorun.inf file and upon receiving the autorun.inf file, loads and 

30 executes the instructions contained therein (step 324). 

[0046] The autorun.inf file contains a pointer to the executable launcher 

application, LinQLauncher.exe stored in the storage 276. Upon parsing the 
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autorun.inf file, the remote computer 240 uses the pointer to load a LinQ 

software application from the storage 276 (step 328). The LinQLauncher.exe 

application directs the remote computer 240 to copy all necessary files of the 

LinQ software application from storage 276 to a temporary directory on the 

5 remote computer 240 and then start the LinQ software application (step 332). 

The LinQ software application is used for setting up and managing the peer-to-

peer wireless connection on the remote computer 240, screen sharing and 

communications between the remote computer 240 and the master computer 

238. 

10 [0047] Upon launch, the LinQ software application loads the necessary 

driver for the wireless transceiver 260, configures the wireless transceiver 260, 

finds the master computer 238 and establishes the peer-to-peer wireless 

connection between the LinQ software application and the mobile device 

manager application running on the master computer 238 (step 337). The LinQ 

15 software application, which manages the peer-to-peer wireless connection on 

the remote computer 240, then reads the access codes, biometrics or keys 

from the storage 276. The access codes, biometrics or keys are in turn 

exchanged with the master computer 238 and used as a parameter to create a 

secure authenticated and encrypted peer-to-peer wireless connection. The 

20 mobile device manager application running on the master computer 238 

manages the peer-to-peer wireless connection on the master computer 238. In 

cases where multiple systems 220 may be operating, an ad-hoc network 

identifier may be necessary to allow the plug-and-play device 236 to determine 

the appropriate network to which to connect. In such cases, the ad-hoc 

25 network identifier is configured to be read from storage 276 in similar manner to 

the access codes, biometrics or keys. 

[0048] Once the remote computer 240 is connected to the master 

computer 238 over the peer-to-peer wireless connection, the remote computer 

240 may send a request to share the screen display data of the remote 

30 computer 240 to the master computer 238. If a request to share the screen 

display data is sent to the master computer 238 and accepted, the screen 

display data displayed on the remote computer 240 is compressed using a 
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suitable compression algorithm such as for example MJPEG compression. 

The compressed screen display data is then compared with previous screen 

display data sent to the master computer 238 in the same peer-to-peer wireless 

connection session to detect differences in the screen display data. The 

5 detected differences are then sent to the master computer 238 via the peer-to-

peer wireless connection and displayed on the screen of the master computer 

238. The master computer 238 passes input events, such as keyboard, 

mouse, trackball and/or pen-touch events, that it receives to the remote 

computer 240 thereby to remotely control the remote computer 240 (step 339). 

10 As will be appreciated, by compressing the screen display data of the remote 

computer 240, the time required to transmit the screen display data to the 

master computer 238 is reduced. Also, compressing the screen display data 

and only transmitting differences between screen display data, reduces the 

amount of screen display data that needs to be transmitted to the master 

15 computer 238 during screen sharing. This of course reduces the required 

transmission bandwidth required for screen sharing and thus, decreases 

latency. 

[0049] When the peer-to-peer wireless connection is established 

between the master computer 238 and the remote computer 240, those skilled 

20 in the art will appreciate that, besides sharing the screen display data of the 

remote computer 240, file sharing between the master computer 238 and the 

remote computer 240 can also be carried out. To share files stored on the 

master computer 238, one or more shared directories are set up on the master 

computer 238 with appropriate access right settings for the user of the remote 

25 computer 240. The user of the remote computer 240 can then open the shared 

directories and access the files therein. Alternatively, shared directories can 

also be set up on the remote computer 240 with appropriate access right 

settings for the user of the master computer 238 and/or for users of other 

remote computers 240. The user of the master computer 238 or other remote 

30 computer 240 can similarly open the shared directories and access the files 

therein. Further, the LinQLauncher.exe application can be configured to send 
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files directly to and from the master and other remote computers 238 and 240 

respectively. 

[0050] With the peer-to-peer wireless connection established between 

the master computer 238 and the remote computer 240, those skilled in the art 

5 will appreciate that the user of the remote computer 240 may also be allowed to 

access the Internet through the master computer 238. To enable Internet 

access, the master computer 238 must be connected to the Internet via a wired 

or wireless local area network, dial-up network or other suitable type of network. 

With Internet access granted by the master computer 238, Internet access 

10 requests initiated by the remote computer 240 are transmitted to the master 

computer 238 over the peer-to-peer wireless connection. The master computer 

238 in response to received Internet access requests sends the received 

Internet access requests either directly to the Internet or indirectly to the 

Internet via a proxy server. Responses returned from the Internet that are 

15 received directly by the master computer 238 or indirectly by the master 

computer 238 from the proxy server are returned to the remote computer 240 

over the peer-to-peer wireless connection. 

[0051] Upon termination of the session between the remote computer 

240 and the master computer 238, the plug-and-play device 236 can be 

20 unplugged from the remote computer 240 and removed. When the plug-and-

play device 236 is disconnected from the remote computer 240, the remote 

computer 240 notifies the LinQLauncher.exe application (step 344). The 

LinQLauncher.exe application in turn stops the screen sharing, disconnects the 

peer-to-peer wireless connection with the master computer 238, terminates the 

25 execution of the LinQ software application, deletes the files in the temporary 

directory on the remote computer 240 that were copied from the storage 276, 

and then terminates the execution of itself (step 348). Those skilled in the art 

will appreciate that other clean up tasks, such as removing items in the system 

registry that were written by the LinQ software application when it was launched 

30 may also be performed upon the disconnection of the plug-and-play device 236 

from the remote computer 240. 
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[0052] Although Figure 4 shows the master computer 238 

communicating with a single remote computer 240 over a peer-to-peer wireless 

connection, those of skill in the art will appreciate that this is simply for ease of 

illustration and that the master computer 238 may communicate with a plurality 

5 of remote computers 240 over peer-to-peer wireless connections via respective 

plug-and-play interfaces 236. In situations where the master computer 238 is 

communicating with multiple remote computers 240 over peer-to-peer wireless 

connections, compressed screen display data transmitted by one remote 

computer 240 to the master computer 238 may also be shared by the master 

10 computer 238 with one or more other remote computers 240. In addition, if a 

remote computer 240 establishes a connection to the master computer 238 

over a peer-to-peer wireless connection and a peer-to-peer wireless connection 

between the master computer 238 and another remote computer 240 already 

exists over which screen display data is being shared, the master computer 238 

15 can automatically share the screen display data with the newly connected 

remote computer 240. Control commands initiated on the newly connected 

remote computer 240 that are sent to the master computer 238 may be sent to 

the remote computer that is sharing its screen display data to remotely 

manipulate its operation provided that remote computer has enabled remote 

20 control. 

[0053] Although the remote computer 240 is described as loading the 

wireless transceiver driver at step 328 when the LinQLauncher.exe application 

is loaded from storage 276, if desired, the driver for the wireless transceiver 260 

may be loaded at step 318 when the driver for the plug-and-play device 236 

25 which is recognized as a mass storage device is being loaded. 

[0054] Similar to the embodiment of Figure 3, if desired, the master 

computer 238 can be connected to an interactive input system 228 of one of 

the types described previously as shown in Figure 7. In this case, shared 

screen display data received by the master computer 238 can be presented on 

30 the touch surface 246 of the interactive input system 228 via a projection device 

244 that is connected to the master computer 238 by a physical cable 248 
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allowing a user to interact with the shared screen display data through pointer 

contacts with the touch surface 246. 

[0055] Those of skill in the art will appreciate that the physical form of the 

plug-and-play device 236 may be changed. For example, although the plug-

5 and-play device 236 is shown as being connected to the remote computer 240 

via cable segment 268, the plug-and-play device 236 alternatively may take the 

form of a dongle similar to a USB flash drive or the like that plugs directly into 

the remote computer 240. 

[0056] In the above embodiment, rather than establishing a peer-to-peer 

10 wireless connection, alternatively, the LinQ software application may be 

configured to direct the remote computer 240 to use its wireless network card to 

establish a wireless connection between the remote computer 240 and the 

master computer 238 over existing network infrastructure. 

[0057] Figure 8 illustrates yet another embodiment of a system or 

15 network 420 of operatively connected components. Similar to the embodiment 

of Figure 4, system 420 comprises a plug-and-play device 436, a master 

computer 438 and at least one remote computer 440. The plug-and-play 

device 436 is physically connected to both the remote computer 440 and the 

master computer 438. The plug-and-play device 436 enables bi-directional 

20 transmission of screen display and remote control data in real-time between the 

master computer 438 and remote computer 440 by automatically launching 

software stored on the plug-and-play device 436. 

[0058] The master computer 438, similar to the previous embodiment, 

runs a mobile device manager application to accept and manage connections 

25 from the remote computer 440, provide bi-directional screen sharing 

functionality, allow remote control from the remote computer 440, and 

optionally, provide the remote computer 440 with Internet access. 

[0059] The components of the plug-and-play device 436 are better 

illustrated in Figure 9. As can be seen, the plug-and-play device 436 comprises 

30 an interface 456 in the form of a USB interface to computing device adapter 

and an interface 464 also in the form of a USB interface to computing device 
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adapter. The interface 456 comprises a port (not shown) to receive a cable 

segment 460 that extends and connects to the master computer 438. The 

interface 464 also comprises a port (not shown) to receive a cable segment 468 

that extends and connects to the remote computer 440. The plug-and-play 

5 device 436 also comprises a controller 472 in the form of a USB host-to-host 

controller, and a USB hub 478. The USB host-to-host controller 472 allows bi-

direction screen data sharing in real-time between the remote computer 440 

and the master computer 438. The interface 456 is in communication with the 

USB hub 478 and the interface 464 is in communication with the USB host-to-

10 host controller 472. The USB hub 478 communicates with the USB host-to-

host controller 472. 

[0060] Also in communication with the USB hub 478 is storage 476, for 

example flash memory, solid-state memory or other suitable computer memory. 

The storage 476 is configured to store and automatically launch software 

15 applications thereon via an autorun feature that the operating system of the 

remote computer 440 supports. The storage 476 is configured to operate in 

accordance with a mass storage device that defines itself as a CD ROM. 

Similar to the previous embodiment, storage 476 stores the executable 

LinQLauncher.exe application. 

20 [0061] The operation of the system 440 when a connection between the 

master computer 438 and the remote computer 440 via the plug-and-play 

device 436 is established will now be described with particular reference to 

Figure 10. When the plug-and-play device 436 is physically connected to the 

remote computer 440 via the cable segment 468 (step 501) and the connection 

25 of the plug-and-play device 436 is detected by the operating system of the 

remote computer 440, the remote computer 440 queries the plug-and-play 

device 436 to determine what functionality is provided by the plug-and-play 

device 436 (step 502). In response to this query, the plug-and-play device 436 

determines that it supports the mass storage device and USB host-to-host 

30 controller and returns this functionality information to the remote computer 440. 

[0062] The remote computer 440, upon receiving the functionality 

information from the plug-and-play device 436, determines that mass storage 
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device and USB host-to-host controller functionality for the plug-and-play device 

436 is available (step 503). The remote computer 440 then loads at least the 

driver for the mass storage device recognized by its operating system and 

initializes the plug-and-play device 436 (step 504). The remote computer 440 

5 then assigns the plug-and-play device 436 which is recognized as a mass 

storage device, the next available drive letter (step 505). 

[0063] The remote computer 440, similar to the previous embodiments, 

is configured as the majority of computers are by default; that is, the remote 

computer 440 is configured to search the mass storage devices for a file name 

10 that will direct the remote computer 440 to automatically execute instructions 

contained therein upon connection to the mass storage device. In this 

embodiment, the remote computer 440 queries the plug-and-play device 436 

for the autorun.inf file and upon receiving the autorun.inf file, loads and 

executes the instructions contained therein (step 506). 

15 [0064] The autorun.inf fife contains a pointer to the executable launcher 

application, LinQLauncher.exe stored in storage 476. Upon parsing the 

autorun.inf file, the remote computer 440 uses the pointer to load a LinQ 

software application from the storage 476 (step 507). The LinQLauncher.exe 

application directs the remote computer 440 to copy all necessary files of the 

20 LinQ software application from storage 476 to a temporary directory on the 

remote computer 440 and then start the LinQ software application (step 508). 

The LinQ software application is used for setting up and managing the 

connection on the remote computer 440, screen sharing and other 

communications between the remote computer 440 and the master computer 

25 438. 

[0065] In this embodiment, the mass storage device functionality of the 

plug-and-play device 436 is only exposed to the remote computer 440. The 

mobile device manager software application running on the master computer 

438 detects the insertion of cable segment 460 and communicates with it 

30 through a pre-installed driver on the master computer 438. 

[0066] Upon launch, the LinQ software application on the remote 

computer 440 finds the master computer 438 and establishes a USB host-to-

Page 1745 of 3224



WO 2010/105335 PCT/CA2010/000185 

- 21 - 

host data channel between the remote computer 440 and master computer 438 

and automatically connects to the mobile device manager software application 

running on the master computer 438 (step 509). The mobile device manager 

software application running on the master computer 438 manages the 

5 connection on the master computer 438. 

[0067] Once the remote computer 440 is connected to the master 

computer 438, the remote computer 440 may send a request to share the 

screen display data of the remote computer 440 with the master computer 438. 

If a request to share the screen display data is sent to the master computer 438 

10 and accepted, the screen display data of the remote computer 440 is 

compressed, sent to the master computer 438 and displayed on the screen of 

the master computer 438. The master computer 438 passes input events, such 

as keyboard, mouse, trackball and/or pen-touch events, that it receives to the 

remote computer 440 thereby to remotely control the remote computer 440 

15 (step 510). As mentioned previously, the advantage of compressing the screen 

display data of the remote computer 440 before sending it to the master 

computer 438 is that the amount of data required to be transmitted to the 

master computer 438 is reduced. This of course reduces the transmission 

bandwidth and latency required for screen sharing. 

20 [0068] If at the time the remote computer 440 is connected to the master 

computer 438 and another remote computer 440 in the network is sharing its 

screen display data with the master computer 438, the remote computer 440 

automatically receives the compressed screen display data from the master 

computer 438, decompresses it and displays it on its display screen. Also, 

25 control commands initiated on the other remote computer 440 may be sent to 

the master computer 438 and then to the remote computer 440 to enable 

operation of the remote computer 440 to be remotely controlled provided the 

remote computer has enabled remote control. 

[0069] If desired, the remote computer 440 can be configured to display 

30 the master computer desktop image on its display screen and pass input 

events, such as keyboard, mouse, trackball and/or pen-touch events that it 
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receives to the master computer 438 to remotely control the master computer 

438 provided the master computer has enabled remote control. 

[0070] When the connection is established between the master 

computer 438 and the remote computer 440, those skilled in the art will 

5 appreciate that, besides sharing the screen display data of the remote 

computer 440, file sharing between the master computer 438 and the remote 

computer 440 can also be carried out. To share files stored on the master 

computer 438, one or more shared directories are set up on the master 

computer 438 with appropriate user access right settings for the user of the 

10 remote computer 440. The user of the remote computer 440 can then open the 

shared directories and access the files therein. Alternatively, shared directories 

can also be set up on the remote computer 440 with appropriate access right 

settings for the user of the master computer 438 and/or for users of other 

remote computers 440. 

15 [0071] With the connection established between the master computer 

438 and the remote computer 440, those skilled in the art will appreciate that 

the user of the remote computer 440 may also be allowed to access Internet 

through the master computer 438. To enable the Internet access, the master 

computer 438 must be connected to the Internet via a wired or wireless local 

20 area network, dial-up network or any other type of network. With the allowance 

of Internet access granted by the user of the master computer 438, Internet 

access requests initiated by the remote computer 440 are transferred to the 

master computer 438. Responses returned from the Internet that are received 

directly by the master computer 438 or indirectly by the master computer 438 

25 from the proxy server are returned to the remote computer 440. 

[0072] Upon termination of the session between the remote computer 

440 and the master computer 438, the plug-and-play device 436 can be 

unplugged from the remote computer 440 and removed. When the plug-and-

play device 436 is disconnected from the remote computer 440, the remote 

30 computer 440 notifies the LinQLauncher.exe application (step 511). The 

LinQLauncher.exe application in turn stops the screen sharing, disconnects the 

connection with the master computer 438, terminates the execution of the LinQ 
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software application, deletes the files in the temporary directory on the remote 

computer 440 that were copied from the storage 476, and then terminates the 

execution of itself (step 512). Those skilled in the art will appreciate that other 

clean up tasks, for example removing items in the system registry that were 

5 written by the LinQ software application when it was launched, may be 

performed upon the disconnection of the plug-and-play device 436 from the 

remote computer 440. 

[0073] In an alternative embodiment, the mass storage device 

functionality of the plug-and-play device 36 is exposed to both the master and 

10 remote computers 438 and 440 so that the LinQ software application is 

automatically launched on both the master and remote computers 438 and 440 

respectively. Because the mobile device manager software application is 

running on the master computer 438, the LinQ software application launched 

on the master computer 438 closes itself so the mobile device manager 

15 software can communicate with the USB host-to-host controller 472. Upon 

launch of the LinQ software application on the remote computer 440, the LinQ 

software application finds the master computer 438 and establishes the USB 

host-to-host data channel and automatically connects to the mobile device 

manager software application running on the master computer 438 (step 309). 

20 The mobile device manager software application running on the master 

computer 438 manages the connection on the master computer 438. 

[0074] Similar to the previous embodiments, if desired, the master 

computer 438 can be connected to an interactive input system 228 of one of 

the types described previously as shown in Figure 11. In this case, shared 

25 screen display data received by the master computer 438 can be presented on 

the touch surface 246 of the interactive input system 228 via a projection device 

244 that is connected to the master computer 438 by a physical cable 248 

allowing a user to interact with the shared screen display data through pointer 

contacts with the touch surface 246. 

30 [0075] In the embodiments described above, the computers are 

described as using the autorun.inf file to perform auto-execution. Those of skill 
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in the art will appreciate that other auto-execution methods such as for example 

Autoplay may be employed. 

[0076] In the embodiments where the plug-and-play devices use cable 

segments to connect to the remote computers and master computers, if 

5 desired, the cable segments may be retractably accommodated by the plug-

and-play devices. 

[0077] In the embodiments of Figures 4 to 11, rather than carrying out 

Internet connections over the connections between the remote computers and 

master computers, if desired, the remote computers may be directed to use 

10 their wireless network cards to establish an Internet connection over existing 

network infrastructure. 

[0078] While the systems have 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 systems described 

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

[0079] While embodiments have been described with reference to a 

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

cameras, sound systems, mice, keyboards, printers, displays, etc. For 

example, where the plug-and-play device is a sound system, the settings can 

20 include the output volumes for each speaker that has been previously 

calibrated to desired levels for the set configuration. 

[0080] While an LCD projector has been described as projecting image 

data on the touch panel, those of skill in the art will appreciate that other 

devices such as with an LCD displays, plasma displays, cathode ray tubes, or 

25 other display devices known to those of skill in the art may be used to generate 

images that are presented on the touch panel. 

[0081] Although embodiments have been described with reference to 

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

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

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

1. A plug-and-play device comprising: 

a first plug-and-play interface for establishing a connection with 

5 a first computing device; 

a second plug-and-play interface for establishing a connection 

with a second computing device; 

storage storing code that is automatically executed by the 

second computing device when said plug-and-play device is connected to 

10 said second computing device via said second plug-and-play interface, said 

code when executed by said second computing device initiating a screen 

display data exchange between said first and second computing devices 

through said plug-and-play device; and 

at least one controller controlling said first plug-and-play 

15 interface, said second plug-and-play interface and said storage. 

2. The plug-and-play device of claim 1 wherein the first plug-and-

play interface comprises a wireless transceiver and wherein the first plug-and-

play interface establishes a wireless connection with said first computing 

20 device. 

3. The plug-and-play device of claim 2 wherein said wireless 

connection is a secure wireless connection. 

25 4. The plug-and-play devive of claim 3 wherein said storage further 

stores at least one of at least one key, at least one biometric and at least one 

code used to establish said secure wireless connection. 

5. The plug-and-play device of claim 2 wherein the second plug-

30 and-play interface receives a physical connection extending to said second 

computing device. 
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6. The plug-and-play device of claim 5 wherein said physical 

connection is a universal serial bus (USB) cable. 

7. The plug-and-play device of claim 2 further comprising a 

5 physical connection to said second computing device. 

8. The plug-and-play device of claim 7 wherein said physical 

connection is a USB cable. 

10 9. The plug-and-play device of claim 7 wherein said wireless 

connection is a secure wireless connection. 

10. The plug-and-play device of claim 2 wherein the plug-and-play 

device is configured as a dongle to plug into a port of said second computing 

15 device. 

11. The plug-and-play device of claim 10 wherein said wireless 

connection is a secure wireless connection. 

20 12. The plug-and-play device of claim 2 wherein the storage is non-

volatile memory. 

13. The plug-and-play device of claim 2 wherein the at least one 

controller is a USB hub. 

25 

14. The plug-and-play device of claim 13 further comprising a 

physical connection to said second computing device. 

15. The plug-and-play device of claim 14 wherein said wireless 

30 connection is a secure wireless connection. 
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16. The plug-and-play device of claim 13 wherein the plug-and-play 

device is configured as a dongle to plug into a port of said second computing 

device. 

5 17. The plug-and-play device of claim 16 wherein said wireless 

connection is a secure wireless connection. 

18. The plug-and-play device of claim 1 wherein said screen display 

data exchange comprises transmission of second computing device display 

10 screen data to said first computing device. 

19. The plug-and-play device of claim 18 wherein the second 

computing device display screen data is compressed prior to transmission to 

said first computing device. 

15 

20. The plug-and-play device of claim 19 wherein differences 

between previously transmitted second computing device display screen data 

and current second computing device display screen data are transmitted. 

20 21. The plug-and-play device of claim 1 wherein said screen display 

data exchange comprises transmission of first computing device display 

screen data to said second computing device. 

22. The plug-and-play device of claim 21 wherein the first 

25 computing device display screen data is compressed prior to transmission to 

said second computing device. 

23. The plug-and-play device of claim 24 wherein differences 

between previously transmitted first computing device display screen data 

30 and current first computing device display screen data are transmitted. 
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24. The plug-and-play device of claim 18 wherein the code when 

executed further permits file sharing between said first and second computing 

devices through said plug-and-play device. 

5 25. The plug-and-play device of claim 21 wherein the code when 

executed further permits file sharing between said first and second computing 

devices through said plug-and-play device. 

26. The plug-and-play device of claim 2 wherein said screen display 

10 data exchange comprises transmission of second computing device display 

screen data to said first computing device. 

27. The plug-and-play device of claim 26 wherein the second 

computing device display screen data is compressed prior to transmission to 

15 said first computing device. 

28. The plug-and-play device of claim 27 wherein differences 

between previously transmitted second computing device display screen data 

and current second computing device display screen data are transmitted. 

20 

29. The plug-and-play device of claim 2 wherein said screen display 

data exchange comprises transmission of first computing device display 

screen data to said second computing device. 

25 30. The plug-and-play device of claim 29 wherein the first 

computing device display screen data is compressed prior to transmission to 

said second computing device. 

31. The plug-and-play device of claim 30 wherein differences 

30 between previously transmitted first computing device display screen data 

and current first computing device display screen data are transmitted. 
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32. The plug-and-play device of claim 7 wherein said screen display 

data exchange comprises transmission of second computing device display 

screen data to said first computing device. 

5 33. The plug-and-play device of claim 32 wherein compresses the 

second computing device display screen data is compressed prior to 

transmission to said first computing device. 

34. The plug-and-play device of claim 33 wherein differences 

10 between previously transmitted second computing device display screen data 

and current second computing device display screen data are transmitted. 

35. The plug-and-play device of claim 7 wherein said screen display 

data exchange comprises transmission of first computing device display 

15 screen data to said second computing device. 

36. The plug-and-play device of claim 35 wherein the first 

computing device display screen data is compressed prior to transmission to 

said second computing device. 

20 

37. The plug-and-play device of claim 38 wherein differences 

between previously transmitted first computing device display screen data 

and current first computing device display screen data are transmitted. 

25 38. The plug-and-play device of claim 1 wherein the first plug-and-

play interface receives a physical connection extending to said first computing 

device and wherein the second plug-and-play interface receives a physical 

connection extending to the second computing device. 

30 39. The plug-and-play device of claim 38 wherein each physical 

connection is a USB cable. 
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40. The plug-and-play device of claim 1 further comprising a 

physical connection to said first computing device and a physical connection 

to said second computing device. 

5 41. The plug-and-play device of claim 40 wherein each physical 

connection is a USB cable. 

42. The plug-and-play device of claim 40 wherein said screen 

display data exchange comprises transmission of second computing device 

10 display screen data to said first computing device. 

43. The plug-and-play device of claim 42 wherein the second 

computing device display screen data is compressed prior to transmission to 

said first computing device. 

15 

44. The plug-and-play device of claim 43 wherein differences 

between previously transmitted second computing device display screen data 

and current second computing device display screen data are transmitted. 

20 45. The plug-and-play device of claim 40 wherein said screen 

display data exchange comprises transmission of first computing device 

display screen data to said second computing device. 

46. The plug-and-play device of claim 45 wherein the first 

25 computing device display screen data is compressed prior to transmission to 

said second computing device. 

47. The plug-and-play device of claim 46 wherein differences 

between previously transmitted first computing device display screen data 

30 and current first computing device display screen data are transmitted. 
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(57) A technique for presenting display screens of a 
plurality terminals (1 a - 1d) connected to a network (3) 
on a multi-window screen of a display screen of a display 
device (2). A communication unit (28) receives image 

F I G . 8 

51C-

51A 

data captured and then sent by each terminal having a 
screen capture function. A display control unit (22) con-
trols an image synthesizer (42) to synthesize the cap-
tured image data into single screen multi-window format 
data. A multi-window screen is thus presented. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

EP 1 385 336 A2 

[0001] The present invention relates to a technique 
that presents screens of a plurality terminals connected 
to a network on a single screen of a display device in a 
multi-window presentation fashion. 

2. Description of the Related Art 

[0002] FIG. 25 shows a structure of a conventional 
display system. Connected to a network 210 as shown 
are a projector 220, a notebook computer 230, and 
desk-top computers 251, 252, 253, and 254 as network 
interactive display devices. Further connected to the 
network 210 are tablets 261 , 262, 263, and 264, each 
of which directly inputs drawings to the projector 220 
and inserts data in the already projected drawings. A 
screen capture software program is already installed on 
each of the notebook computer 230 and the desk-top 
computers 251, 252, 253, and 254. 
[0003] In the conventional display system thus con-
structed, the screen capture software program captures 
the content displayed on the screen of the notebook 
computer 230, and the captured image data is then sent 
to the projector 220 through the network 210. The 
screen presented on the notebook computer 230 is thus 
projected and displayed on the projector 220. Operating 
a remote controller as an attachment to the projector 
220, the projected image on the projector 220 is 
switched from a screen of the notebook computer 230 
to a screen of the desk-top computer 251, for example. 
[0004] The image presented on the projector 220 in 
the conventional display system is one of the computer 
screen images of the notebook computer 230, and the 
desk-top computers 251, 252, 253, and 254. To com-
pare the contents of one screen to another of the note-
book computer 230 and the desk-top computers 251, 
252, 253, and 254, the user is forced to switch the 
screens from one to another. There is a growing need 
for a function that allows screens of a plurality of per-
sonal computers on a single screen of a display device. 
[0005] To satisfy such a need, development efforts 
have been made. However, no such a display system 
satisfying the need exist. For one reason, a large 
throughput is required of a projector (a network interac-
tive display device) in a display system, and a workload 
on a network also increases. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, it is an object of the present inven-
tion to provide a network interactive display device and 
a display control program for presenting display screens 
of a plurality of terminals, connected to a network, on a 

2 

screen of a display of the display device in a multi-win-
dow presentation fashion. 
[0007] It is also another object of the present invention 
to provide a display system, a network interactive dis-

5 play device, a display control software program, a net-
work interactive projector, a network interactive plasma 
display apparatus, a network interactive liquid-crystal 
display apparatus, a terminal, and a control software 
program, each for presenting display screens of a plu-

10 rality of terminals, connected to a network, on a screen 
of a display of the network interactive display device in 
a multi-window presentation fashion without introducing 
an increase in workload on the network interactive dis-
play device and the network. 

15 [0008] A display system in one aspect of the present 
invention includes a plurality of terminals, each terminal 
having a screen capture function, and sending image 
data, captured using the screen capture function, over 
a network, and a network interactive display device, in-

20 cluding a display, and receiving the captured image data 
transmitted from the terminal through the network, and 
having a multi-window screen presentation function for 
synthesizing the captured image data into single screen 
multi-window format data to be displayed on a display 

25 screen of the display, wherein, as processes required to 
present the single screen multi-window format data on 
the display screen of the display of the network interac-
tive display device, the terminal performs a size conver-
sion process of an image size of the image data cap-

30 tured using the screen capture function and the network 
interactive display device acquires the captured image 
data subsequent to the size conversion thereof from the 
terminal. and synthesizes the received captured image 
data. 

35 [0009] The size conversion process for a multi-win-
dow screen presentation function is performed on the 
terminal. The display system presents the screens of the 
plurality terminals connected to the network on the dis-
play of the network interactive display device in a multi-

40 window format without introducing an increase in work-
load on the network interactive display device and the 
network. 
[0010] In the display system of a preferred embodi-
ment of the present invention, the network interactive 

45 display device may divide the display screen of the dis-
play into windows of the number equal to the number of 
terminals to be displayed, may determine a display size 
of the window assigned to each terminal to be displayed, 
and may send information of the display size to the ter-

50 minal, and the terminal may perform the size conversion 
on the image size of the captured image data to the re-
ceived display size when the terminal receives the dis-
play size. 
[0011] In accordance with the preferred embodiment 

55 of the present invention, the terminal performs the size 
conversion process based on the display size deter-
mined by the network interactive display device. 
[0012] In the display system of a preferred embodi-
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ment of the present invention, the terminal may further 
perform a color conversion process on the captured im-
age data in accordance with a color count of the display 
of the network interactive display device before sending 
the captured image data to the network interactive dis-
play device, in addition to the size conversion process 
on the image data captured using the screen capture 
function. 
[0013] In the preferred embodiment of the present in-
vention, the workload on the network interactive display 
device is further reduced because the terminal performs 
the color conversion process before sending the cap-
tured image data to the network interactive display de-
vice. 
[0014] In the display system of a preferred embodi-
ment of the present invention; the network interactive 
display device may also send the color count of own dis-
play to the terminal when sending the display size to the 
terminal, while the terminal may perform the color con-
version process in response to the color count received 
from the network interactive display device. 
[0015] In accordance with the preferred embodiment 
of the present invention, the terminal performs the color 
conversion process in response to the color count des-
ignated by and received from the network interactive 
display device. 
[0016] In the display system of a preferred embodi-
ment of the present invention, the network interactive 
display device may include a projector. 
[0017] In accordance with the preferred embodiment 
of the present invention, the network interactive display 
device is the projector. 
[0018] In the display system of a preferred embodi-
ment of the present invention: the network interactive 
display device may include a plasma display. 
[0019] In accordance with the preferred embodiment, 
a plasma display is used as the network interactive dis-
play device. 
[0020] In the display system of a preferred embodi-
ment of the present invention, the network interactive 
display device may include a liquid-crystal monitor. 
[0021] In accordance with the preferred embodiment, 
a liquid-crystal monitor is used as the network interac-
tive display device. 
[0022] In the display system of a preferred embodi-
ment of the present invention, the network interactive 
display device may include an organic EL display. 
[0023] In accordance with the preferred embodiment, 
an organic EL (Electroluminescent) display is used as 
the network interactive display device. 
[0024] In the display system of a preferred embodi-
ment of the present invention, the terminal may include 
one of a personal computer and a PDA (Personal Digital 
Assistant). 
[0025] In accordance with the preferred embodiment 
of the present invention, one of a personal computer and 
a PDA is used as the terminal. 
[0026] A network interactive display device in another 

aspect of the present invention is connected to a plural-
ity of terminals through a network, each terminal having 
a screen capture function, and includes a display, a 
communication unit for communicating in a two-way 

5 fashion with each of the terminals, and a display control 
unit, wherein the communication unit receives the image 
data which has been captured by each terminal through 
the screen capture function thereof, and which has been 
size converted to a predetermined image size by each 

10 terminal, and the display control unit has a multi-window 
screen presentation function for synthesizing the cap-
tured image data received by the communication unit 
into single screen multi-window format data to be dis-
played on a display screen of the display. 

15 [0027] Since the network interactive display device 
receives the captured image data in the size converted 
form thereof from the terminal, and synthesizes the re-
ceived image data, the workload of processing in the 
multi-window presentation is reduced in the network in-

20 teractive display device. 
[0028] In the network interactive display device of a 
preferred embodiment of the present invention, the dis-
play control unit may have an insertion function for in-
serting a new window into a current display screen to 

25 display the new window. 
[0029] In accordance with the preferred embodiment, 
the network interactive display device has the insertion 
function. 
[0030] In the network interactive display device of a 

30 preferred embodiment of the present invention, the user 
may select at will a terminal, which provides the cap-
tured image data to be displayed on the display screen 
of the display, from among the plurality of terminals con-
nected to the network interactive display device. 

35 [0031] In accordance with the preferred embodiment, 
the network interactive display device allows the user to 
select at will a terminal, which is to provide the captured 
image data to be displayed on the display screen of the 
display, from among the plurality of terminals connected 

40 to the network interactive display device. 
[0032] In the network interactive display device of a 
preferred embodiment of the present invention, the ter-
minal that provides the captured image data to be dis-
played on the display screen of the display may be se-

45 lected in a two-way communication of the communica-
tion unit by one of the network interactive display device 
and the terminals. 
[0033] In accordance with the preferred embodiment, 
the network interactive display device allows the termi-

50 nal displaying the captured image data on the display 
screen to be selected in a two-way communication of 
the communication unit by one of the network interactive 
display device and the terminal. 
[0034] In the network interactive display device of a 

55 preferred embodiment of the present invention, the dis-
play control unit may have an expansion displayfunction 
for expanding a predetermined window from among a 
plurality of windows forming a multi-window screen dis-
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played on the display screen of the display. 
[0035] In accordance with the preferred embodiment, 
the network interactive display device has the expan-
sion display function for expanding the predetermined 
window. 
[0036] In the network interactive display device of a 
preferred embodiment of the present invention, the dis-
play control unit may have a single-window screen se-
lection function for switching the display screen from a 
predetermined window from among a plurality of win-
dows forming a multi-window screen displayed on the 
display screen to a single-window full screen. 
[0037] In accordance with the preferred embodiment, 
the network interactive display device has the single-
window screen selection function for switching the dis-
play screen from the predetermined window to the sin-
gle-window full screen. 
[0038] In the network interactive display device of a 
preferred embodiment of the present invention, the dis-
play control unit may have an erase function for erasing 
a predetermined window from among a plurality of win-
dows forming a multi-window screen displayed on the 
display screen of the display. 
[0039] In accordance with the preferred embodiment, 
the network interactive display device has the erase 
function for erasing the predetermined window. 
[0040] In the network interactive display device of a 
preferred embodiment of the present invention, the pre-
determined window may be selected in response to an 
operation by the user. 
[0041] In accordance with preferred embodiments, 
the network interactive display device allows the user to 
select the window to be expanded. the window to be 
switched to the single-window full screen, and the win-
dow to be erased. 
[0042] In the network interactive display device of a 
preferred embodiment of the present invention, the pre-
determined window may be selected by one of the net-
work interactive display device and the terminal in a two-
way communication of the communication unit thereof. 
[0043] In the preferred embodiment, the window to be 
expanded, the window to be switched to the single-win-
dow full screen, or the window to be erased is designat-
ed by one of the network interactive display device or 
the terminal. 
[0044] In the network interactive display device of a 
preferred embodiment of the present invention, the im-
age captured data received from the terminal may be 
obtained by designating the whole or a portion of the 
display screen of the terminal. 
[0045] In accordance with the preferred embodiment, 
the network interactive display device displays the cap-
tured image data, which is obtained using full-screen 
capturing or partial-screen capturing. 
[0046] In the network interactive display device of a 
preferred embodiment of the present invention, the cap-
tured image data received from the terminal may be ob-
tained by detecting and capturing only a change on the 

display screen of the terminal. 
[0047] In accordance with the preferred embodiment, 
the workload on the network is reduced by capturing on-
ly the change on the screen of the terminal. The network 

5 interactive display device thus presents image data 
which is a combination of existing captured data and the 
changed component of data. 
[0048] In a preferred embodiment of the present in-
vention, the network interactive display device may in-

10 clude a display size determining unit that divides the dis-
play screen of the display into windows of the number 
equal to the number of terminals to be displayed, and 
determines a display size of the window to which the 
terminal to be displayed is assigned, and a controller 

15 that sends the display size determined by the display 
size determining unit to the corresponding terminal 
through the communication unit, wherein the controller 
receives, through the communication unit, the captured 
image data, having the converted size equal to the dis-

20 play size of the window assigned to the terminal, from 
the terminal to which the display size is sent, and con-
trols the display control unit to synthesize the received 
captured image data into single screen multi-window 
format data to be displayed on the display screen of the 

25 display. 
[0049] In accordance with the preferred embodiment, 
the display size converted by the terminal is set to be 
display size determined by the display size determining 
unit. 

30 [0050] In the network interactive display device of a 
preferred embodiment of the present invention, an as-
pect ratio of the window assigned to the terminal to be 
displayed may be equalized to an aspect ratio of the dis-
play screen of the display of the terminal. 

35 [0051] In accordance with the preferred embodiments 
of the present invention, the network interactive display 
device provides a display screen free from discordance. 
[0052] In the network interactive display device of a 
preferred embodiment of the present invention, through 

40 the communication unit, the controller may also send a 
display color count of the display to the terminal when 
sending the display size to the terminal, may receive the 
captured image data having the converted size equal to 
the display size of the window assigned to the terminal 

45 and having the display color count converted to the dis-
play color count of the display of the network interactive 
display device, from the terminal to which the display 
size and the display color count have been sent, and 
may control the display control unit to synthesize the re-

50 ceived captured image data into single screen multi-win-
dow format data to be displayed on the display screen 
of the display. 
[0053] In accordance with the preferred embodiment, 
the network interactive display device receives, from the 

55 terminal, the captured image data the terminal has color 
converted in addition to the size conversion process for 
contraction and synthesizes the received image data. 
The workload of processing in the multi-window presen-
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tation is reduced in the network interactive display de-
vice. 
[0054] In the network interactive display device of a 
preferred embodiment of the present invention, a com-
munication protocol of the communication unit may in-
clude the TCP/IP protocol. 
[0055] In accordance with the preferred embodiment, 
the widely used TCP/IP is used as the communication 
protocol of the communication unit. 
[0056] In the network interactive display device of a 
preferred embodiment of the present invention, the net-
work may include one of a LAN, a radio LAN, and a near-
field communication radio LAN. 
[0057] In accordance with the preferred embodiment, 
one of the LAN (Local-Area Network), the radio LAN, 
the near-field communication radio LAN is used as the 
network. 
[0058] A network interactive projector in yet another 
aspect of the present invention includes one of the 
above-referenced network interactive display devices. 
[0059] In accordance with the above aspect, the pro-
jector has the above-referenced advantages of the net-
work interactive display device. 
[0060] In the network interactive projector of a pre-
ferred embodiment of the present invention, the display 
may include one of a l iquid-crystal light valve, an LCoS 
light valve, and a DMD (Digital Micromirror Device) 
(Trademark of Texas Instruments). 
[0061] In accordance with the preferred embodiment, 
the projector including one of the liquid-crystal light 
valve, the LCoS light valve, and the DMD has the above-
referenced advantages of the network interactive dis-
play device. 
[0062] A network interactive plasma display appara-
tus in yet another aspect of the present invention in-
cludes one of the above-referenced network interactive 
display devices, wherein the display includes a plasma 
display panel. 
[0063] In accordance with the above aspect of the 
present invention, the plasma display apparatus pro-
vides the above-referenced advantages of the network 
interactive display device. 
[0064] A network interactive liquid-crystal display ap-
paratus in yet another aspect of the present invention 
includes one of the above-referenced network interac-
tive display devices, wherein the display includes a liq-
uid-crystal panel. 
[0065] In accordance with the above aspect of the 
present invention, the liquid-crystal display apparatus 
have the above-referenced embodiments of the network 
interactive display device. 
[0066] A network interactive organic EL display appa-
ratus in a further aspect of the present invention includes 
one of the above-referenced network interactive display 
devices, wherein the display includes an organic EL 
panel. 
[0067] In accordance with the above aspect of the 
present invention, the network interactive organic EL 

display apparatus provides the above-referenced ad-
vantages of the network interactive display device. 
[0068] The present invention in a further aspect re-
lates to a display control software program of a CPU that 

5 constitutes the display control unit of one of the above-
referenced network interactive display devices. 
[0069] In accordance with the above aspect of the 
present invention, the display control program allows a 
display device to provides the above-referenced advan-

-ro tages of the network interactive display device. 
[0070] In yet another aspect of the present invention, 
a terminal, connected to one of the above-referenced 
network interactive display devices includes a display, 
a communication unit that communicates in a two-way 

15 fashion with the network interactive display device, a 
screen capture processor that captures the content dis-
played on the display screen of the display, an image 
converter which converts the image data captured by 
the screen capture processor to image data having a 

20 predetermined image size, and a controller that sends 
the captured image data, size converted by the image 
converter, from the communication unit to the network 
interactive display device, wherein the terminal gener-
ates the captured image data that is to be displayed on 

25 one of the multi windows displayed on the display 
screen of the network interactive display device. 
[0071] When the captured image data to be displayed 
on one of the windows of the screen of the network in-
teractive display device is generated, a part of the proc-

30 ess required for the multi-window presentation, i.e., the 
size conversion process is performed by the terminal . 
The terminal thus contributes to a reduction in the work-
load on the network interactive display device. 
[0072] In the terminal of a preferred embodiment of 

35 the present invention, the display screen of the display 
of the network interactive display device may be divided 
into windows of the number equal to the number of ter-
minals to be displayed, a display size of the window as-
signed to each terminal to be displayed is determined, 

40 and the image converter converts the image data cap-
tured by the screen capture processor to image data 
having the display size assigned to own terminal. 
[0073] In accordance with the preferred embodiment, 
the size conversion process is carried out based on the 

45 display size determined by the network interactive dis-
play device. 
[0074] In the terminal of a preferred embodiment of 
the present invention, the image converter may perform 
a color conversion on the captured image data to match 

50 the display color count of the display of the network in-
teractive display device in addition to the size conver-
sion process, and the controller may send the captured 
image data, which has been subjected to the size con-
version process and the color conversion process, from 

55 the communication unit to the network interactive dis-
play device. 
[0075] In accordance with the preferred embodiment, 
the image converter performs the color conversion on 
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the captured image data in addition to the size conver-
sion process, thereby further reducing the workload on 
the network interactive display device. 
[0076] The present invention in a further aspect re-
lates to a control software program of a CPU that con-
stitutes each processor of one of the above-referenced 
terminals. 
[0077] In accordance with the above aspect, the con-
trol program allows a terminal to have the above-refer-
enced advantages of the above terminal. 
[0078] The present invention in a further aspect re-
lates to a network interactive display device connected 
to each of a plurality of terminals through a network, 
each terminal having a screen capture function, and in-
cludes a display, a communication unit for communicat-
ing in a two-way fashion with each of the terminals, and 
a display control unit, wherein the display control unit 
has a multi-window screen presentation function for 
synthesizing the captured image data, captured by each 
terminal through the screen capture function and re-
ceived by the communication unit, into single screen 
multi-window format data to be displayed on a display 
screen of the display. 
[0079] The network interactive display device 
presents the screens of the plurality terminals connect-
ed to the network on the display screen of a display of 
the network interactive display device in a multi-window 
format. 
[0080] In the network interactive display device of a 
preferred embodiment of the present invention, the dis-
play control unit may have an insertion function for in-
serting a new window into a current display screen to 
display the new window. 
[0081] In accordance with the preferred embodiment, 
the network interactive display device has the insertion 
function. 
[0082] In the network interactive display device of a 
preferred embodiment of the present invention, the user 
may select at will a terminal, which provides the cap-
tured image data to be displayed on the display screen 
of the display, from among the plurality of terminals con-
nected to the network interactive display device. 
[0083] In accordance with the preferred embodiment, 
the network interactive display device allows the user to 
select at will a terminal, which is to provide the captured 
image data to be displayed on the display screen of the 
display, from among the plurality of terminals connected 
to the network interactive display device. 
[0084] In the network interactive display device of a 
preferred embodiment of the present invention, the ter-
minal that provides the captured image data to be dis-
played on the display screen of the display may be se-
lected in a two-way communication of the communica-
tion unit by one of the network interactive display device 
and the terminal. 
[0085] In accordance with the preferred embodiment, 
the network interactive display device allows the termi-
nal providing the captured image data on the display 

screen to be selected in a two-way communication of 
the communication unit by one of the network interactive 
display device and the terminal. 
[0086] In the network interactive display device of a 

5 preferred embodiment of the present invention, the dis-
play control unit may have an expansion displayfunction 
for expanding a predetermined window from among a 
plurality of windows forming a multi-window screen dis-
played on the display screen of the display. 

10 [0087] In accordance with the preferred embodiment, 
the network interactive display device has the expan-
sion display function for expanding the predetermined 
window. 
[0088] In the network interactive display device of a 

15 preferred embodiment of the present invention, the dis-
play control unit may have a single-window screen se-
lection function for switching the display screen from a 
predetermined window from among a plurality of win-
dows forming a multi-window screen displayed on the 

20 display screen of the display to a single-window ful l 
screen. 
[0089] In accordance with the preferred embodiment, 
the network interactive display device has the single-
window screen selection function for switching the dis-

25 play screen from the predetermined window to the sin-
gle-window full screen. 
[0090] In the network interactive display device of a 
preferred embodiment of the present invention, the dis-
play control unit may have an erase function for erasing 

30 a predetermined window from among a plurality of win-
dows forming a multi-window screen displayed on the 
display screen of the display. 
[0091] In accordance with the preferred embodiment, 
the network interactive display device has the erase 

35 function for erasing the predetermined window. 
[0092] In the network interactive display device of a 
preferred embodiment of the present invention, the pre-
determined window may be selected in response to an 
operation by the user. 

40 [0093] In accordance with preferred embodiments, 
the network interactive display device allows the user to 
select the window to be expanded, the window to be 
switched to the single-window full screen, and the win-
dow to be erased. 

45 [0094] In the network interactive display device of a 
preferred embodiment of the present invention, the pre-
determined window may be selected by one of the net-
work interactive display device and the terminal in a two-
way communication of the communication unit thereof. 

50 [0095] In the preferred embodiment, any of the win-
dow to be expanded, the window to be switched to the 
full-screen mode, or the window to be erased is desig-
nated by one of the network interactive display device 
and the terminal. 

55 [0096] In the network interactive display device of a 
preferred embodiment of the present invention, the cap-
tured image data received from the terminal may be ob-
tained by designating the whole or a portion of the dis-
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play screen of the terminal 
[0097] In accordance with the preferred embodiment, 
the network interactive display device displays the cap-
tured image data, which is obtained using full-screen 
capturing or partial-screen capturing. 
[0098] In the network interactive display device of a 
preferred embodiment of the present invention, the cap-
tured image data received from the terminal may be ob-
tained by detecting and capturing only a change on the 
display screen of the terminal. 
[0099] In accordance with the preferred embodiment, 
the workload on the network is reduced by capturing on-
ly the change on the screen of the terminal. The network 
interactive display device thus presents image data 
which is a combination of existing captured data and the 
changed component of data. 
[0100] In the network interactive display device of a 
preferred embodiment of the present invention, the dis-
play control unit may include a window area information 
generatorwhich divides the display screen of the display 
into windows of the number equal to the number of ter-
minals to be displayed, and generates window area in-
formation containing a display size of the window to 
which the terminal to be displayed is assigned, and in-
formation identifying a display position of the window, 
an image synthesizer which synthesizes the captured 
image data from the terminals into single screen multi-
window format data in accordance with the window area 
information generated by the window area information 
generator, thereby generating synthesized image data, 
and an image processor which processes the synthe-
sized image data generated by the image synthesizer, 
thereby generating display image data and outputting 
the display image data to the display. 
[0101] In the network interactive display device of a 
preferred embodiment of the present invention, the im-
age synthesizer may synthesize the captured image da-
ta by contracting or expanding the captured image data 
from each terminal with an aspect ratio of the image size 
of the captured image data maintained. 
[0102] In accordance with the preferred embodiment, 
the network interactive display device provides a display 
screen free from discordance. 
[0103] In the network interactive display device of a 
preferred embodiment of the present invention, a com-
munication protocol of the communication unit may in-
clude the TCP/IP protocol. 
[0104] In accordance with the preferred embodiment, 
the widely used TCP/IP is used as the communication 
protocol of the communication unit. 
[0105] In the network interactive display device of a 
preferred embodiment of the present invention, the net-
work may include one of a LAN, a radio LAN, and a near-
field communication radio LAN. 
[0106] In accordance with the preferred embodiment, 
one of the LAN, the radio LAN, the near-field communi-
cation radio LAN is used as the network. 
[0107] A network interactive projector in a further as-

pect of the present invention includes one of the above-
referenced network interactive display devices. 
[0108] In accordance with the above aspect of the 
present invention, the projector has the above-refer-

5 enced advantages of the network interactive display de-
vice. 
[0109] In the network interactive projector of a pre-
ferred embodiment of the present invention, the display 
may include one of a liquid-crystal light valve, an LCoS 

10 light valve, and a DMD. 
[0110] In accordance with the preferred embodiment, 
the projector including one of the liquid-crystal light 
valve, the LCoS light valve, and the DMD has the above-
referenced advantages of the network interactive dis-

15 play device. 
[0111] A network interactive plasma display appara-
tus in a further aspect of the present invention includes 
one of the above-referenced network interactive display 
devices, wherein the display includes a plasma display 

20 panel. 
[0112] In accordance with the above aspect, the plas-
ma display apparatus have the above-referenced ad-
vantages of the network interactive display device. 
[0113] A network interactive liquid-crystal display ap-

25 paratus in a further aspect of the present invention in-
cludes one of the above-referenced network interactive 
display devices, wherein the display includes a liquid-
crystal panel. 
[0114] In accordance with the above aspect, the liq-

30 uid-crystal display apparatus have the above-refer-
enced embodiments of the network interactive display 
device. 
[0115] A network interactive organic EL display appa-
ratus in a further aspect of the present invention includes 

35 one of the above-referenced network interactive display 
devices, wherein the display includes an organic EL 
panel. 
[0116] In accordance with the above aspect, the net-
work interactive organic EL display apparatus provides 

40 the above-referenced advantages of the network inter-
active display device. 
[0117] The present invention in a further aspect re-
lates to a display control software program of a CPU that 
constitutes the display control unit of one of the above-

45 referenced network interactive display devices. 
[0118] In accordance with the above aspect, the dis-
play control program provides a display device with the 
above-referenced advantages of one of the above net-
work interactive display devices. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0119] 

55 FIG. 1 illustrates a network of a display system in-
cluding a network interactive display device in ac-
cordance with preferred embodiments of the 
present invention; 
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FIG. 2 is a block diagram illustrating the structure 
of a terminal in accordance with a first preferred em-
bodiment of the present invention; 
FIG. 3 is a block diagram illustrating the structure 
of a network interactive display device of the first 
preferred embodiment; 
FIG. 4 is a functional diagram illustrating the func-
tion of the network interactive display device of the 
first preferred embodiment; 
FIG. 5 illustrates items of terminal information man-
aged in a display status management file; 
FIG. 6 is a flow diagram illustrating the operation of 
the first preferred embodiment; 
FIG. 7 is a continuation of the flow diagram of FIG. 6; 
FIG. 8 illustrates the configuration of the display 
system in which display screens of four terminals 
la-ld are presented on a display screen of a display 
device; 
FIG. 9 is a flow diagram illustrating the flow of a win-
dow area information generation process; 
FIG. 10 illustrates a specific structure of the display 
status management file; 
FIG. 11A illustrates a specific structure of a table 
held in a tentative window area setting file, and FIG. 
11 B illustrates a tentative window area based on the 
table of FIG. 11A; 
FIG. 12 illustrates a true window area size and a 
true origin; 
FIG. 13 illustrates one example of a window area 
information file; 
FIG. 14 is a flow diagram of an operation of the ter-
minal which has received a capture start command 
and a display status management file from the dis-
play device of the first preferred embodiment; 
FIG. 15 diagrammatically illustrates the display sys-
tem to explain an expansion display function; 
FIG. 16A illustrates a tentative window area setting 
table which is referenced when a priority order is 
updated, and FIG. 16B illustrates a tentative win-
dow area based on the table of FIG. 16A; 
FIG. 17 i llustrates a true window area with the pri-
ority order modified; 
FIG. 18 illustrates a window area information file 
that is produced when the priority order is modified; 
FIG. 19 diagrammatically illustrates a single-win-
dow screen presentation function; 
FIG. 20 diagrammatically illustrates an insertion 
function; 
FIG. 21 diagrammatically illustrates a window erase 
function; 
FIG. 22 is a flow diagram illustrating an operation 
of terminal which has received a difference capture 
start command and a display status management 
file from the display device; 
FIG. 23 illustrates a screen comparison process 
wherein a mouse pointer is moved; 
FIG. 24 illustrates the screen comparison process 
of FIG. 23; 

FIG. 25 illustrates a conventional display system; 
FIG. 26 is a block diagram illustrating a structure of 
the terminal in accordance with a second preferred 
embodiment of the present invention; 

5 FIG. 27 is a block diagram illustrating a structure of 
the network interactive display device of the second 
preferred embodiment; 
FIG. 28 is a functional diagram of an operation of 
the network interactive display device of the second 

10 preferred embodiment of the present invention; 
FIG. 29 is a flow diagram illustrating an operation 
of the display system of the second preferred em-
bodiment of the present invention; and 
FIG. 30 is a flow diagram illustrating the operation 

15 of the terminal which has received a capture start 
command and a display status management file 
from the display device of the second preferred em-
bodiment of the present invention. 

20 DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

25 [0120] FIG. 1 illustrates a network of a display system 
100 including a network interactive display device 2 in 
accordance with preferred embodiments of the present 
invention. 
[0121] The display system 100 includes a plurality of 

30 terminals (only four terminals la, lb ic, and 1d are 
shown in FIG. 1), and the network interactive display de-
vice 2 (a projector here) having a multi-window screen 
presentation function as one of major functions of the 
present invention. The plurality of terminals 1 are re-

35 spectively connected to the network interactive display 
device 2 (hereinafter simply referred to the display de-
vice 2) through a network 3 in a two-way communication 
based on the TCP/IP protocol. A unique name is provid-
ed beforehand to each terminal 1 (hereinafter referred 

40 to as a terminal name). The network 3 may be any of a 
LAN (Local Area Network), a radio LAN, and a near-field 
communication radio LAN such as Bluetooth (Trade-
name of Bluetooth SIG Inc., U.S.A.). 
[0122] The display system 100 allows screens pre-

45 sented on the plurality of terminals 1 to be concurrently 
presented on a multi-window display screen of the dis-
play device 2. Such a system 100 is useful in a confer-
ence or a presentation. The terminal 1 and the display 
device 2 will now be discussed in detail. 

50 [0123] FIG. 2 is a block diagram illustrating the struc-
ture of the terminal 1 in accordance with a first preferred 
embodiment of the present invention. 
[0124] The terminal 1 may be a personal computer or 
a PDA (Personal Digital Assistant). The terminal 1 in-

55 eludes a display 11 for presenting a diversity of informa-
tion such as materials for presentation, a video memory 
12 for storing the content to be presented on the display 
11, an input section 13 including of a tablet, a mouse, 
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or a keyboard, a user interface 14 for detecting an op-
erational input entered from the input section 13 and out-
putting the operational input to a controller (CPU) 16, a 
storage 15 for storing application software programs 
(such as a control program) for performing the process-
es of the present invention and a variety of pieces of 
data, the controller 16, and a communication unit 17. 
[0125] The control program stored in the storage 15 
is used to perform a terminal control function to perform 
a multi-window screen presentation function on the net-
work interactive display device 2, a screen capture func-
tion to capture a whole or a part of the screen of the 
display 11, an image conversion function to convert cap-
tured image data acquired using the screen capture 
function into data in a format of a display 21 of the net-
work interactive display device 2, and a function to de-
tect a change on the screen of the display 11. The ap-
plication software programs and the CPU constitute a 
data management processor 18, a screen capture proc-
essor 19, an image converter 19A, and a screen com-
parison processor 20. 
[0126] The controller 16 receives a variety of re-
quests, including a connection request, a display re-
quest, an expansion display request, a request to switch 
to a single-window full screen, and an erase request 
through the user interface 14 or the communication unit 
17, and performs processes responsive to each re-
quest. Under the control of the controller 16, the image 
converter 19A converts the image data acquired by the 
screen capture processor 19, and the communication 
unit 17 sends the converted captured image data to the 
network interactive display device 2. 
[0127] The communication unit 17 carries out a two-
way communication with the network interactive display 
device 2. The communication protocol used here is the 
TCP/IP. The communication unit 17 has a protocol 
processing function for ARP, ICMP, IP, TCP, UDP, etc. 
required for the TCP/IP connection. This protocol 
processing function is carried out under the control of 
an OS. 
[0128] The conversion processes performed by the 
image converter 19A are required when the display de-
vice 2 to be discussed later performs a multi-window 
screen presentation. Specifically, the conversion proc-
esses include a size conversion process to convert the 
captured image data into data in a display size of a win-
dow assigned to own terminal 1 , and a color conversion 
process to convert the captured image data into data 
having a display color count of the display 21 of the dis-
play device 2. The terminal 1 performs the conversion 
processes, required to present a multi-window screen 
on the display device 2, on the captured image data ac-
quired by the screen capture processor 19, and then 
sends the converted captured image data to the display 
device 2. 
[0129] FIG. 3 is a block diagram illustrating the struc-
ture of the display device 2 of the first preferred embod-
iment. 

[0130] The display device 2 includes the display 21 , 
a display control unit 22 which has a multi-window 
screen presentation function, an expansion display 
function, a function to switch to the single-window ful l 

5 screen, an insertion function, and an erase function, and 
controls the display screen to be presented on the dis-
play 21 , an input section 23 including a remote control-
ler, a mouse, or a keyboard, a user interface 24 for de-
tecting an operational input from the input section 23 

/o and for outputting the operational input to a controller 
27 to be discussed later, a program storage 25 for stor-
ing the display control program to perform the multi-win-
dow screen presentation function of the present inven-
tion, a data storage 26 for storing a variety of files and 

15 data required to carry out the display control program, 
a controller (CPU) 27 for generally controlling the dis-
play device 2, and a communication unit 28 for perform-
ing a two-way communication with each terminal 1. 
[0131] The communication unit 28 carries out a two-

20 way communication with the terminal 1. The communi-
cation protocol used here is the TCP/IP. The communi-
cation unit 28 has a protocol processing function for 
ARPICMP, IP, TCP, UDP, etc. required for the TCP/IP 
connection. 

25 [0132] The display device 2 may be a plasma display, 
or a liquid-crystal display instead of the projector shown 
in FIG. 1. FIG. 3 shows major portions only related to 
the context of the present invention, and does not show 
other elements respectively uniquely relating to the pro-

30 jector, the plasma display, and the liquid-crystal display 
because they are not closely related to the context of 
the present invention. If the elements shown in FIG. 3 
are added to each of an existing projector, an existing 
plasma display, and an existing liquid-crystal display, 

35 they respectively become a network interactive projec-
tor, a network interactive plasma display, and a network 
interactive liquid-crystal display. The display 21 is differ-
ent depending on the type of the display device 2. Spe-
cifically, the display 21 is one of a liquid-crystal light 

40 valve, an LCoS light valve, or a DM D (Digital M icromirror 
Device) (Trademark of Texas Instruments) in the projec-
tor. The display screen of the display 21 becomes a pro-
jecting screen. The display 21 is a plasma display panel 
in a plasma display device, a liquid-crystal panel in a 

45 liquid-crystal display device, or an organic EL (Electro-
luminescent) panel in an organic EL display device. 
[0133] Referring to FIG. 4, a variety of files stored in 
the data storage 26 is discussed. 
[0134] The data storage 26 stores a display specifi-

50 cation management file 30, a permitted connection 
management file 31, a permitted display management 
file 32, a connection status management file 33, a dis-
play status management file 34, a tentative window area 
setting file 35, and a window area information file 36. 

55 The data storage 26 further includes a captured image 
data memory 37 for storing the captured image data 
sent from each terminal 1. 
[0135] The display specification management file 30 
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registers a screen size representing the number of pix-
els in vertical and horizontal directions of the display 
screen of the display 21, and color count information 
representing a display color count of the display 21. In 
this preferred embodiment, the screen size is 
1280x1024 (SXGA), and the color count is 167,777,216 
colors. 
[0136] The permitted connection management file 31 
registers a terminal name of a terminal 1 which is per-
mitted for connection. The permitted display manage-
ment file 32 registers a terminal name of a terminal 1 
which is permitted for screen display. 
[0137] The connection status management file 33 
registers a terminal name of a terminal 1 which is cur-
rently connected to the display device 2. 
[0138] The display status management file 34 man-
ages a display status of the current display 21. The dis-
play status management file 34 manages, in a table 
form, terminal information relating to the terminal 1 that 
is a source of the captured image data currently present-
ed on the display screen of the display 21. The display 
status management file 34 is updated each time the dis-
play screen of the display 21 is modified. For example, 
if the display screen is switched from a four-window 
screen to a three-window screen, terminal information 
of the terminal 1 corresponding to an erased window is 
deleted. If the display screen is switched from a four-
window screen to a five-window screen, terminal infor-
mation of the terminal 1 corresponding to an added win-
dow is newly registered. 
[0139] FIG. 5 illustrates items of the terminal informa-
tion managed in the display status management file 34. 
[0140] The display status management file 34 con-
tains, as items thereof, a "terminal name", an "IP ad-
dress", a "screen size", "color count information", "pri-
ority", a "capture area management flag", a "difference 
capture management flag", a "captured image size", a 
"difference captured image size 1", a "difference cap-
tured image size 2", a "difference capture origin 1", and 
a "difference capture origin 2". 
[0141] The "terminal name" is a name provided be-
forehand to the terminal 1 . The "screen size" is the 
number of pixels in the vertical and horizontal directions 
of the display screen of the display 11 . For example, an 
SXGA terminal has 1280x1024 pixels, and an XGA ter-
minal has 1024x768 pixels. The "color count informa-
tion" represents the number of display colors of the dis-
play 11, and may be 256 colors, or 167,777,216 colors, 
for example. The terminal name, the IP address, the 
screen size, and the color count information are the 
items that must be stored in the display status manage-
ment file 34 during a registration. Other items are set 
(updated) by the user as necessary. 
[0142] The "priority" determines the size of the display 
size of each window assigned to the terminal 1 that is 
identified by the terminal name. The priority takes "high-
est", "high" or "none". As will be discussed in detail, the 
display size having a higher priority order becomes larg-

er. The "capture area management flag" manages the 
capturing as to whether the screen of the terminal 1 
identified by the terminal name is captured in a full-
screen capture mode or a partial-screen capture mode. 

5 The capture area management flag is "0" in the full-
screen capture mode, which is a standard capture 
mode, and "1" in the partial-screen capture mode. 
[0143] The "difference capture management flag" 
manages the capture of whether the screen of the ter-

10 mina) 1 identified by the terminal name is captured in a 
normal capture mode or a change capture mode (here-
inafter referenced to as a difference capture mode). The 
difference capture management file is "0" in the normal 
capture mode, or "l" in the difference capture mode. 

15 [0144] The "captured image size" is the size of the 
captured image data (the number of pixels in the vertical 
and horizontal directions) when the capture area man-
agement flag is "1", i.e., in the partial-screen capture 
mode. 

20 [0145] The "difference captured image size 1" and the 
"difference captured image size 2" represent the sizes 
of two different areas acquired in the difference capture 
when the difference capture management flag is "1". 
The "difference capture origin 1", and the "difference 

25 capture origin 2" arethe origins of the two different areas 
acquired in the difference capture, and are the absolute 
coordinates within an area defined by the captured im-
age size. 
[0146] The tentative window area setting file 35 is a 

30 file in which information identifying a tentative window 
area assigned to the terminal 1 is set beforehand. The 
tentative window area setting file 35 contains a plurality 
of tables, each table prepared for the terminals. The ta-
ble has a structure as shown in FIG. 11A and FIG. 16A. 

35 The table will be discussed in more detail later. The win-
dow area information file 36 will also be discussed later. 
[0147] When a predetermined operation is performed 
on the input section 23, the display 21 displays the con-
tents of the files 30, 31, 32, 33, 34, 35, and 36. The user 

40 thus checks and modifies the data on the display screen 
at will. 
[0148] Returning to FIG. 4, the display control unit 22 
includes a window area information generator 41 as a 
display size determining unit, an image synthesizer 42, 

45 and an image processor 43. The controller 27 receives 
a variety of requests such as a connection request, a 
display request, an insertion display request, an erase 
request, etc. , received through the user interface 24 or 
the communication unit 28. In response to these re-

50 quests, under the control of the controller 27, the proc-
essors 41, 42, and 43 respectively perform required 
processes while accessing necessary files in the data 
storage 26. The controller 27 thus controls the display 
21. A display control program, stored in the program 

55 storage 25, for providing a multi-window screen presen-
tation function and the controller (CPU) 27 constitute the 
display control unit 22. 
[0149] From the display status management file 34, 
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the window area information generator 41 learns the 
number of terminals 1 to be presented, and the priority 
order and the screen size of each terminal 1. The win-
dow area information generator 41 splits the display 
screen of the display 21 in accordance with the number 
of terminals 1 to be presented, and the priority order and 
the screen size of each terminal 1. The window area in-
formation generator 41 generates the window area in-
formation containing display size (hereinafter referred 
to as a window area size) of the window on the display 
21 assigned to each terminal 1 to be displayed, and in-
formation identifying the display position of the window 
(the absolute coordinates at the top left corner of the 
window with respect to the display screen; hereinafter 
also referred to as an origin). The information is stored 
in the data storage 26 as the window area information 
file 36. 
[0150] The controller 27 sends, to each terminal 1 to 
be displayed from the communication unit 28, the win-
dow area size of the window assigned to each terminal 
1 to be displayed in the window area information file 36 
generated in the window area information generator 41 
together with the display color count of the display 21 
held in the display specification management file 30. 
The captured image data memory 37 then stores the 
captured image data returned from each terminal 1 that 
has received these pieces of information, namely, the 
captured image data that has been subjected to the size 
conversion process and the color conversion process in 
accordance with the received window area size and dis-
play color count. The information referred to as the win-
dow area size is identical to a true window area size in 
the discussion that follows. 
[0151] The image synthesizer 42 synthesizes the size 
converted and color converted captured image data 
from each terminal 1 stored in the captured image data 
memory 37 in accordance with the window area infor-
mation file 36 generated by the window area information 
generator 41. Synthesized image data thus results. 
[0152] The image processor 43 performs a scanning 
frequency conversion process on a variety of pieces of 
image data such as the synthesized image data gener-
ated by the image synthesizer 42, and the display status 
management file 34 of the data storage 26 which is ref-
erenced using an OSD (on-screen display) function, 
thereby generating display image data and outputting 
the display image data to the display 21. The image 
processor 43 includes a scan converter, for example. 
[0153] The operation of the first preferred embodi-
ment of the present invention will now be discussed. 
FIGS. 6 and 7 are flow diagrams illustrating the opera-
tion of the first preferred embodiment. 
[0154] A predetermined operational input is entered 
in the input section 23 in the display device 2 in a pre-
liminary step for multi-window screen presentation. Up-
on detecting the operational input through the user in-
terface 24, the controller 27 broadcasts a request to re-
turn a terminal name and an IP address together with 

the IP address of the display device 2 through the com-
munication unit 28 and the network 3. When each ter-
minal 1 receives the broadcast request to return the ter-
minal name and the IP address, the terminal 1 returns 

5 own terminal name and IP address to the display device 
2. 
[0155] The display device 2 receives a reply (the ter-
minal name and the IP address) from each terminal 1 
through the communication unit 28, and determines 

10 whether each terminal is a connection permitted termi-
nal. Specifically, the display device 2 determines wheth-
er the returned terminal name agrees with a terminal 
name registered in the permitted connection manage-
ment file 31. If it is determined that the returned terminal 

15 name agrees with the registered terminal name, the dis-
play device 2 handles the terminal 1 as a connection 
permitted terminal. 
[0156] The terminal names and the IP addresses of 
the terminals 1 determined as connection permitted ter-

20 minals are successively registered in the connection 
status management file 33. The connection status man-
agement file 33 allows the display device 2 to learn how 
many terminals 1 are currently connected. Since the de-
termination of whether the connection is permitted or not 

25 is based on the terminal name, the system works even 
if the IP address, provided to the terminal 1 using the 
DHCP, becomes different each time connection is 
made. 
[0157] The display device 2 waits on standby for any 

30 request afterthe above preliminary step is complete. For 
example, the display screens of the four terminals la-
1 d, out of the terminals 1 operated by conference par-
ticipants, are presented on a multi-window display 
screen 50 of the display device 2. As for the resolutions 

35 thereof, the terminal 1a has an SXGA resolution 
(1280x1024 pixels), the terminal 1 b has an SVGA res-
olution (800x600 pixels), the terminal 1c has an XGA 
resolution (1024x768 pixels), and the terminal 1 d has a 
resolution of 480x640 pixels. 

40 

Multi-Window Screen Presentation Function 

[0158] FIG. 8 illustrates the configuration of the dis-
play system in which display screens of four terminals 

45 1 a-1d are presented on the display screen of the display 
device 2. 
[0159] The user operates the remote controller in the 
input section 23 to enter an operational input to display 
the screens of the terminals 1a-1d. Through the user 

50 interface 24, the controller 27 is notified of the input in-
formation, namely, a request to display the screens of 
the terminals 1 a-1d together with identification informa-
tion of the terminals la-ld (step S1) When the request 
is placed, the priority order, the partial capture, and the 

55 difference capture may also be designated. Here, no 
particular designation is performed. 
[0160] Upon receiving the display request, the con-
troller 27 in the display device 2 performs processes in 
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steps S3-S9 for each of the terminals la-1d to be dis-
played (step S2). More specifically, the controller 27 ref-
erences the permitted connection management file 31 
and the permitted display management file 32 according 
to the terminal name indicated by the identification in-
formation contained in the display request, thereby de-
termining whether or not each terminal 1 is permitted for 
connection and whether or not each terminal 1 is per-
mitted for display (step S3). If it is determined that each 
terminal 1 is permitted for both connection and display 
(step S4), the controller 27 requests, through the com-
munication unit 28, each terminal 1 to send the terminal 
information (the terminal name, the IP address, the 
screen size, and the color count information) (step S5). 
The controller 27 receives the terminal information 
which has been sent in response to the request (step 
S6), and registers the terminal information in the display 
status management file 34 (step S7). If the priority order, 
the partial capture, and the difference capture are des-
ignated during the placement of the display request; the 
priority order, the capture area management flag, and 
the difference capture management flag are also regis-
tered in the registration in step S7. 
[0161] The controller 27 sends the display status 
management file 34 and a screen capture start com-
mand to the terminal 1 which is permitted for connection 
and display (step S8). When any terminal 1 is not per-
mitted for connection and display, the controller 27 
sends a notification to that effect to the terminal 1 (step 
S9). 
[0162] If all four terminals 1a-ld are permitted for con-
nection and display, the terminal information from the 
terminals la-ld is registered in the display status man-
agement file 34 in the processes in steps S2-S9. At the 
same time, the screen capture start command is sent 
together with the display status management file 34 to 
each of the terminals la-ld through the communication 
unit 28. 
[0163] Subsequent to the above processes, the con-
troller 27 notifies the window area information generator 
41 in the display control unit 22 of a window area split 
request. The display device 2 then enters a window area 
information generation process (step S10). The opera-
tion of the terminal 1 having received the screen capture 
start command will be discussed later. Discussed first is 
the window area information generation process per-
formed by the window area information generator 41 in 
response to the window area split request. 
[0164] FIG. 9 is a flow diagram illustrating the flow of 
a window area information generation process. The op-
eration of the window area information generator 41 is 
specifically discussed on the assumption that the dis-
play status management file 34 is constructed as shown 
in FIG. 10. As shown in FIG. 10, terminal names PC-1, 
PC-2, PC-3, and PDA-1 correspond to the terminals 1 a, 
1 b, 1c and ld, respectively. 
[0165] Upon receiving the window area split request 
from the controller 27, the window area information gen-

erator 41 learns the number of the terminals 1 to be dis-
played (here, four terminals 1) referencing the display 
status management file 34. The window area informa-
tion generator 41 also learns the priority order of each 

5 of the terminals la-1 d (step S21). The window area in-
formation generator 41 references the tentative window 
area setting file 35 according to the number of terminals 
1 and the priority order of each of the terminals 1a-1d, 
and acquires a tentative size and a tentative origin of 

10 each tentative window area assigned to each of the ter-
minals 1 a, 1 b 1 c, and 1d (step S22). As wil l be clarified 
later, the adjective "tentative" is used because the area 
window here assigned to the terminal 1 is updated in a 
later step to size convert the captured image data. 

15 [0166] As shown in FIG. 10, the four terminals 1 are 
to be displayed here and no priority order is set to all of 
the four terminals 1. A tentative area setting table in the 
tentative window area setting file 35 is organized as 
shown in FIG. 11A. Here, the display screen of the dis-

20 play 21 has a resolution of 1280x1024 (SXGA), and the 
tentative area setting table shown in FIG. 11A is organ-
ized based on this display screen. FIG. 11 B shows the 
tentative window area based on the table window area 
setting table shown in FIG. 11A. 

25 [0167] The priority order shown in FIG. 11A is deter-
mined based on the "priority" item in the display status 
management file 34, and the terminals 1 are first, sec-
ond, third, and fourth from the high orderto the low order. 
The terminals 1 are assigned the "tentative size" and 

30 the "tentative origin" for the tentative window area in the 
lower table. All the terminals 1a-1d have "none" in the 
priority order row with no priority order set therefor (see 
FIG. 10). If no priority order is set, the order of assign-
ment may be a predetermined one, or may be the order 

35 of registration to the display status management file 34. 
In the first preferred embodiment, the terminals 1 a, 1 b 
1 c, and 1 d (hereinafter referred to as the terminal names 
PC-1, PC-2, PC-3, and PDA-1 as appropriate) are as-
signed tentative window areas 50A, 50B, 50C, and 50D 

40 in that order. 
[0168] The window area information generator 41 fur-
ther acquires the screen sizes of the PC-1, PC-2, PC-
3, and PDA-1 from the display status management file 
34 (see FIG. 10), and determines the sizes and origins 

45 of true windows respectively assigned thereto based on 
the acquired screen sizes (step S23). 
[0169] FIG. 12 illustrates the true window area size 
and the true origin. As shown, 51A, 51B, 51C, and 51D 
represent the true window areas assigned to the PC-1 , 

50 PC-2, PC-3, and PDA-1, respectively. The captured im-
age data to be displayed on the tentative window area 
is size converted with the aspect ratio thereof main-
tained. The true window areas are display areas of the 
tentative window areas 50A, 50B, 50C, and 50D in 

55 which the converted images are respectively displayed 
with the centers thereof aligned to be centered on the 
respective tentative window areas. The PC-2 is now 
specifically discussed in connection with the true win-
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dow area size to determine the true window area. The 
screen size of the PC-2 is 1024x768 pixels (see FIG. 
10). The image data of this size is contracted with the 
aspect ratio thereof (namely, the aspect ratio of the dis-
play screen of the display 11) maintained so that the im-
age data is displayed within the window area 50B having 
the size of 640x512 pixels assigned to the PC-2. The 
contracted size is thus the true window area size. The 
true origin is used to place the window of that size at the 
center of the window area 50B as shown in FIG. 12, and 
is represented in pixel coordinates at the top left corner 
of the window (the absolute coordinates with respect to 
the entire display screen). 
[0170] The window area information generator 41 de-
termines the above-referenced true window area sizes 
and true origins for the PC-1, PC-2, PC-3, and PDA-1, 
and generates window area information containing the 
terminal name item, the window area item, and the origin 
item as shown in FIG. 13, and then stores the window 
area information in the data storage 26 as the window 
area information file 36 (step S24). The window area in-
formation generation process thus ends. The window 
area information file 36 is tagged with processing date 
(May 21, 2002, 17:00:32, for example). 
[0171] Returning to FIG. 6, the controller 27 in the dis-
play device 2 performs processes in steps S12-S14 to 
each of the terminals 1 a, 1 b lc, and ld to be displayed 
(step S11) when the window area information generator 
41 completes the window area information generation 
process (step S10). More specifically, the controller 27 
places a request to send the captured image data (step 
S12). The sent request to send the captured image data 
includes the true window area size assigned to the ter-
minal 1 to which the request is sent, and the display color 
count of the display 21 of the display device 2 stored in 
the display specification management file 30. For exam-
ple, the request to send the captured image data includ-
ing the true window area size of 640x512 (see FIG. 13) 
and the display color count of 167,777,216 of the display 
device 2 is sent to the terminal 1 a (PC-1). 
[0172] Upon receiving the capture start command 
sent from the display device 2 in step S8, the terminal 
1 starts capturing the screen thereof. If the screen cap-
ture performed by the terminal 1 is a full-screen capture, 
the terminal 1 sends, to the display device 2, the cap-
tured image data which has been subjected to the size 
conversion process and the color conversion process in 
accordance with the true window area size and the dis-
play color count contained in the request to send the 
captured image data, in response to the request to send 
the captured image data sent in step S12. If the screen 
capture performed by the terminal 1 is a partial-screen 
capture, an image size of the partial-captured image is 
sent to the display device 2. 
[0173] The display device 2 receives the reply from 
the terminal 1 (step S13). If the rely is the captured im-
age data, the display device 2 determines that the 
screen capture performed by the terminal 1 is a full-

screen capture (step S14), and the received captured 
image data is written onto the captured image data 
memory 37 (step S18). 
[0174] If the reply from the terminal 1 received in step 

5 S13 is the image size, the controller 27 determines the 
screen capture performed by the terminal 1 is a partial-
screen capture (step S14). The captured image size in 
the display status management file 34 is updated with 
the received image size. The controller 27 regenerates 

10 the window area information (the true window area size 
and the true origin) based on the received image size 
(step S15). The controller 27 updates the required por-
tion of the window area information file 36, and sends a 
request to send recaptured image data responsive to 

15 the regenerated true window area size and the display 
color count of the display 21 (step S16). The terminal 1 
receives the request to send the recaptured image data. 
The terminal 1 returns, to the display device 2, the cap-
tured image data which has been subjected to the size 

20 conversion process and the color conversion process in 
accordance with the true window area size and the dis-
play color count of the display 21, contained in the re-
quest to send the recaptured image data. The display 
device 2 receives the reply from the terminal 1 (step 

25 S17), and writes the reply onto the captured image data 
memory 37 (step S18). 
[0175] The above process is performed for each of the 
terminals 1a-1d. When the captured image data is re-
ceived from all terminals la-ld, the controller 27 sends 

30 an image synthesis command to the image synthesizer 
42. The display device 2 enters an image synthesis 
process (step S19). 
[0176] Upon receiving the image synthesis com-
mand, the image synthesizer 42 identifies locations of 

35 synthesis of the size-converted captured image data 
and the color-converted captured image data stored in 
the captured image data memory 37 in accordance with 
the true origin of the window area information in the win-
dow area information file 36, and synthesizes the cap-

40 tured image data into a single screen image data, there-
by generating the synthesized image data. The synthe-
sized image data is then output to the image processor 
43. 
[0177] The image processor 43 converts the synthe-

45 sized data from the image synthesizer 42 in display im-
age data having a scanning frequency of the display 21 . 
The display image data is then output to the display 21 . 
As shown in FIG. 8, a multi-window screen is thus 
present on the display screen 50 in which the captured 

50 image data (display screen) of the terminals 1 a, lb 10, 
and 1 d is presented on the true window areas (herein-
after also referred to as window screens) of 51A, 51B, 
51 C, and 51 D (step S20). 
[0178] The operation of theterminal 1 having received 

55 the capture start command and the display status man-
agement file 34 from the display device 2 is discussed 
below. 
[0179] FIG. 14 is a flow diagram of the operation of 
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the terminal 1 which has received the capture start com-
mand and the display status management file 34 from 
the display device 2. The terminal 1 is here 1a (PC-1). 
[0180] The controller 16 in the terminal 1 a receives, 
through the communication unit 17, the capture start 
command and the display status management file 34 
sent from the display device 2 (step S31). The controller 
16 references the capture area management flag in the 
terminal la in the display status management file 34 
(step S32). Since the capture area setting flag is "0" 
(step S33), the full-screen capture is determined to be 
activated. The controller 16 sends a full-screen capture 
command to the screen capture processor 19. In re-
sponse to the full-screen capture command, the screen 
capture processor 19 stores the content of the video 
memory 12 (i.e., the content currently displayed on the 
display screen of the display 11) in the storage 15 in a 
bit-map format (a full-screen capture process) (step 
S34). 
[0181] When the terminal 1a receives, from the dis-
play device 2, the request to send the captured image 
data (step S35), the terminal la performs the size con-
version on the captured image data acquired in the full-
screen capture process in step S34 in accordance with 
the true window area size contained in the request to 
send the captured image data while performs the color 
conversion process on the captured image data in ac-
cordance with the display color count contained in the 
request to send the captured image data (step S36). 
Since the terminal la (PC-1) has a screen size of 
1280x1024 pixels (see FIG. 10), the captured image da-
ta of this size is converted (in a contraction process) into 
data of size as large as the assigned window area size 
of 640x512 (see FIG. 13). No color conversion is per-
formed because the display 11 has the same color count 
of 167,777,216 as the display device 2. If the display 11 
has a color count larger than that of the display device 
2, the color count is down-converted to match that of the 
display device 2. The captured image data, size con-
verted and color converted in this way, is sent through 
the communication unit 17 (step S37). 
[0182] If the capture area setting flag is determined to 
be "1" in step S33, a partial capture is determined to be 
activated. A capture area designation screen indicating 
a message saying "designate a capture area" is pre-
sented on the display 11 (step S38), and a partial cap-
ture command is sent to the screen capture processor 
19. When the user, who reads the message on the cap-
ture area designation screen, selects a window or en-
closes a desired area using the input section 13, the 
screen capture processor 19 recognizes the user oper-
ation through the user interface 14. The image data on 
the video memory 12 corresponding to the designated 
area and the image size is stored in the storage 15 (a 
partial capture process) (step S39). 
[0183] Upon receiving the request to send the cap-
tured image data from the display device 2 (step S40), 
the terminal 1 a returns the size of the partial captured 

image captured in the partial capture process in step 
S39 (step S41). The reply is received by the display de-
vice 2 as already discussed. The display device 2 re-
generates the true window area size based on the image 

5 size in the partial capture process, and sends, to the 
terminal 1 a, the request to send the recaptured image 
data containing the regenerated true window area size 
and the display color count of the display 21 of the dis-
play device 2. Upon receiving the request, the terminal 

10 la performs the size conversion process on the partial 
captured image data stored in the storage 15 in step 
S39, based on the true window area size contained in 
the request to send the captured image data, while per-
forming the color conversion process on the partial cap-

15 tured image data in accordance with the color count con-
tained in the request to send the captured image data 
(step S36). The terminal 1 a then sends the captured im-
age data, which has been size converted and color con-
verted in this way, to the display device 2 through the 

20 communication unit 17 (step S37). 
[0184] The above-referenced process is similarly per-
formed on each of the remaining terminals 1b lc, and 
1 d in addition to the terminal 1 a. As a result, the display 
device 2 receives, from each of the terminals 1 a, 1 b 1 c, 

25 and ld, the captured image data which has been size 
converted into the true window area size assigned 
thereto, and which has been color converted to the dis-
play color count of the display 21 of the display device 2. 
[0185] Each terminal 1 receives the display status 

30 management file 34 from the display device 2. The dis-
play status management file 34 is used to check the sta-
tus of the capture area setting flag of own terminal 1 . 
Furthermore, the content of the file may be displayed on 
the display 11 by performing a predetermined operation 

35 on the input section 13. The permitted connection man-
agement file 31, the permitted display management file 
32, and the connection status management file 33 may 
also be acquired from the display device 2 as necessary 
to be presented on the display 11. In this way, the user 

40 may learn what terminals are displayed other than own 
terminal operated by the user himself and the range of 
authority granted to own terminal 1. 

Expansion Display Function 
45 

[0186] An expansion display function for expanding 
any one of a plurality of currently presented windows is 
discussed below. The expansion display function is per-
formed by updating the priority order in the above-refer-

50 enced arrangement. 
[0187] FIG. 15 diagrammatically illustrates the display 
system to explain the expansion display function. The 
screen of the terminal is is expanded by heightening 
the priority order of the terminal 1 a. 

55 [0188] The screen of the terminal 1 a is designated by 
operating the remote controller. If the terminal la is as-
signed any key in the remote controller, the user desig-
nates the terminal la by pressing that key. If no partic-
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ular key is assigned, the user may operate the remote 
controller to select the terminal la on a menu screen on 
the display 21, or may click the screen of the terminal 
1 a with a pointer on the display screen using the remote 
controller. 
[0189] Designation information input in this way, i.e. , 
an expansion display request containing the identifica-
tion information of the terminal 1 a, is sent to the control-
ler 27 through the user interface 24. The controller 27 
identifies the terminal la based on the identification in-
formation contained in the expansion display request. 
The controller 27 sets the priority of the terminal 1 a (PC-
1) in the display status management file 34 to be "high-
est", and sends a window area split request to the win-
dow area information generator 41. 
[0190] The window area information generator 41 
generates the window area information file 36 as al-
ready described. The tentative window area setting ta-
ble, which is referenced in the generation of the window 
area information file 36, is organized as illustrated in 
FIG. 16A. FIG. 16B shows tentative window areas 
based on the tentative window area setting table. The 
priority order illustrated in FIG. 16B is determined based 
on the priority order in the display status management 
file 34. The priority order of the terminal 1 a is higher than 
those of the remaining terminals 1 b, 1c, and ld. The ter-
minal la is thus assigned the tentative window area 52A 
(the window area for the first terminal) having the first 
priority in FIG. 16B. The assignment of the window ar-
eas to the remaining terminals 1 b, 10, and ld having no 
priority order set therefor is arbitrary. For example, the 
terminals 1 b, 10, and ld are now assigned tentative win-
dow areas 52B, 52C, and 52D, respectively. As already 
described, the true window areas to be assigned to the 
terminals 1b, 10, and 1d are determined. 
[0191] FIG. 17 illustrates the true window areas. The 
terminals la, lb 10, and ld are assigned the true win-
dow areas 53A, 53B, 53C, and 53D, respectively. The 
window area information file 36 is then organized as il-
lustrated in FIG. 18. 
[0192] As already described, the captured image data 
(display screen) of the terminals 1 b 10, and ld appears 
on the true window areas 53A, 53B, 53C, and 53D, re-
spectively. The designated window 51A is shown in an 
expanded state thereof on the multi-window screen 50. 

Function to Switch to Single-Window Screen 

[0193] One of the plurality of multi windows is shown 
on a single-window screen as shown in FIG. 19. The 
user may operate the remote controller to enter an op-
erational input for the function to switch to a single-win-
dow screen. More specifically, the controller 27 is noti-
fied of the input information, namely, the single-window 
display request containing the identification information 
of the terminal 1c corresponding to the window 51C to 
be displayed on the single-window screen. The control-
ler 27 identifies the terminal lc based on the identifica-

28 

tion information contained in the single-window display 
request. The controller 27 sets the priority order item of 
the terminal 10 (PC-3) in the display status management 
file 34 to be the highest, thereby sending a window area 

5 split request to the window area information generator 
41. 
[0194] As a result, the multi-window screen is re-
placed with the single-window screen as shown in FIG. 
19. The user may return to the multi-window screen by 

10 performing a predetermined operation on the remote 
controller to set the priority order to "none". 
[0195] The switching to the single-window screen al-
lows the user to recognize details, which are not visible 
in the contracted scale on the window. The ease of use 

15 is assured because the predetermined operation quickly 
returns the screen to the multi-window screen. 

Insertion Function 

20 [0196] As shown in FIG. 20, a new window may be 
inserted into a currently presented multi-window screen. 
Such an insertion corresponds to a display request sub-
sequent to the display of a multi-window screen. The 
screen insertion is thus performed in the same process 

25 as in the display request process. 

Erase Function 

[0197] As shown in FIG. 21, one of the plurality of cur-
30 rently presented windows may be erased. The user op-

erates the remote controller to enter an operational input 
for the erase function. More specifically, the input infor-
mation, namely, an erase request containing the identi-
fication information of the terminal ld corresponding to 

35 the window 51 D to be erased is sent to the controller 27 
through the user interface 24. The controller 27 identi-
fies the terminal ld based on the identification informa-
tion contained in the erase request. The controller 27 
deletes the terminal information of the terminal ld from 

40 the display status management file 34, and sends a win-
dow area split request to the window area information 
generator 41. The subsequent process remains identi-
cal to the one already discussed. The window 50D des-
ignated for erasure is erased as shown in FIG. 21. The 

45 multi-window screen is reorganized so that a plurality of 
windows corresponding to the number of terminals sub-
sequent to the erasure are presented. Alternatively, the 
window 51D designated for erasure may be merely 
erased. 

50 [0198] The first preferred embodiment of the present 
invention provides the display system 100 having the 
multi-window screen presentation function in which the 
screens of the plurality of terminals 1 connected to the 
network are presented on the plurality of windows on 

55 the display screen of the display device 2. The process-
es required to perform the multi-window screen presen-
tation function, i.e., the size conversion process and the 
color conversion process, are performed on the terminal 
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1. This arrangement dramatically reduces the workload 
on the display device 2, in comparison with the case in 
which the display device 2 performs the same process-
es on the captured image data sent from the terminal 1. 
Since the size conversion process and the color conver-
sion process are performed by the terminal 1 , the effect 
of an increase in the number of terminals 1 on processes 
to be performed by the display device 2 is minimized in 
the display system 100. 
[0199] The workload on the network 3 is also reduced 
because the terminal 1 performs the size conversion 
process on the captured image data before the trans-
mission of the captured image data to the display device 
2 over the network 3. 
[0200] The ease of use of the system 100 is assured 
because the expansion display function, the switching 
function to the single-window screen, the insertion func-
tion, and the erase function are available in addition to 
the multi-window screen presentation function. 
[0201] The captured image data acquired in the ter-
minal 1 is presented on the corresponding window on 
the display screen of the display device with the aspect 
ratio thereof maintained. The display screen of the dis-
play device is thus free from discordance. 
[0202] Rather than updating the display screen each 
time the conference participant (the user) places the dis-
play request through the input section 23, the display 
device 2 itself updates the display screen thereof every 
three seconds, for example. In this case, the controller 
27 in the display device 2 controls timings, thereby per-
forming subsequent processes as described above at 
regular intervals. The constantly updated display screen 
of each terminal 1 is viewed on the display of the display 
device 2. 

Difference Capture Function 

[0203] The full-screen capture method and the partial-
screen capture method have been described. The dis-
play system 100 also provides a method in which a 
change in the display screen on the terminal 1 is detect-
ed and image data obtained by capturing the change 
only is sent. 
[0204] The user operates the remote controller of the 
input section 23 to enter an operational input to perform 
a difference capture on each of the terminals la-1d. 
More specifically, the difference capture management 
flag in the display status management file 34 is set to 
be "1". 
[0205] For a first cycle of process immediately subse-
quent to the setting of the difference capture manage-
ment flag to "1", steps S1-S20 are performed as de-
scribed above to present the multi-window screen. 
[0206] After the completion of the multi-window pres-
entation, the controller 27 in the display device 2 sends 
a difference capture start command together with the 
display status management file 34 to the terminal 1 with 
the difference capture management flag thereof set to 

30 

"1" through the communication unit 28 and the network 
3. 
[0207] The operation of theterminal 1 having received 
the difference capture start command and the display 

5 status management file 34 from the display device 2 wil l 
be discussed below. 
[0208] FIG. 22 is a flow diagram illustrating the oper-
ation of terminal which has received the difference cap-
ture start command and the display status management 

10 file 34 from the display device 2. Here, the terminal of 
interest is the terminal la (PC-1). 
[0209] The data management processor 18 in the ter-
minal la receives, through the communication unit 17, 
the difference capture start command and the display 

15 status management file 34 sent by the display device 2 
(step S41). The terminal la thus performs a subsequent 
full-screen capture process. More specifically, the 
screen capture processor 19 stores the content of the 
video memory 12 in the storage 15 (step S42). The im-

20 age data obtained here is referred to as pre-full-screen 
data. 
[0210] The screen comparison processor 20 refer-
ences the difference capture management flag in the 
display status management file 34, received by the data 

25 management processor 18, at any regular intervals set 
(once every 0.5 second, for example) (step S43). If the 
difference capture management flag is "1" (step S44), a 
subsequent difference capture operation is performed. 
[0211] To quit the difference capture operation, the 

30 user simply sets the difference capture management 
flag to "0" in the same way as the display status man-
agement file 34 is modified. The screen comparison 
processor 20 determines whether or not the capture op-
eration is suspended, by referencing the difference cap-

35  management flag. 
[0212] After performing the full-screen capture proc-
ess, the screen capture processor 19 stores the content 
of the video memory 12 in the storage 15 (step S45). 
The image data obtained here is referred to as post-full-

40 screen data. The screen comparison processor 20 in the 
controller 16 compares the pre-full-screen data with the 
post-full-screen data (step S46). 
[0213] A screen comparison process is discussed in 
which a mouse pointer is moved (see FIG. 23). The 

45 mouse pointer changes the position thereof from pre-
full-screen data 60 and post-full-screen data 61. As 
shown in FIG. 24, two areas 70 and 71 are recognized 
as being changed. The screen comparison processor 
20 detects a change. If it is determined that there has 

50 been a change in the screen (step S47), the screen com-
parison processor 20 acquires image data of an area 
that has undergone a change, a size of the image data 
(the number of pixels in vertical and horizontal direc-
tions), and coordinates of an origin of the image data 

55 (absolute coordinates within the area defined by the 
captured image size in the display status management 
file 34). 
[0214] In this case, the screen comparison processor 
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20 acquires, with respect to the area 70, captured image 
data of the area 70 (hereinafter referred to difference 
captured image data 1), a difference captured image 
size 1, and a difference capture origin 1, and with re-
spect to the area 71, captured image data of the area 
71 (hereinafter referred to difference captured image 
data 2), a difference captured image size 2, and a dif-
ference capture origin 2. The screen comparison proc-
essor 20 then stores these pieces of information in the 
storage 15 while notifying the data management proc-
essor 18 that the difference captured image data has 
been acquired (step S48). The difference captured im-
age size 1 , the difference captured image size 2, the 
difference capture origin 1 , and the difference capture 
origin 2 are written on the respective portions thereof in 
the display status management file 34. 
[0215] The data management processor 18 sends 
these pieces of data to the display device 2 through the 
communication unit 17 and the network 3 (step S49). 
The difference capture function is different from the full-
screen capture and the partial-screen capture. More 
specifically, the difference capture function is performed 
not in response to the request to send received from the 
display device 2 but in response to the change in the 
screen detected by the screen comparison processor 
20. The transmission operation of the captured image 
data is then performed. 
[0216] The post-full-screen data is set to be pre-full-
screen data for a subsequent screen comparison proc-
ess (step S50). 
[0217] The display device 2 then receives the differ-
ence captured image data 1, the difference captured im-
age data 2, and the display status management file 34 
from the terminal 1 a. The operation of the display device 
2 subsequent to the reception of these pieces of data 
will now be discussed. 
[0218] Upon receiving the difference captured image 
data 1, the difference captured image data 2, and the 
display status management file 34 from the terminal la 
at the communication unit 28. the controller 27 transfers 
an image synthesis command to the image synthesizer 
42. The display device 2 enters the image synthesis 
process in the difference capture function. 
[0219] Upon receiving the image synthesis com-
mand, the image synthesizer 42 rewrites portions of the 
captured image data stored in the captured image data 
memory 37 corresponding to the difference captured im-
age data 1 and the difference captured image data 2, 
based on the window area information file 36 corre-
sponding to the image displayed on the display 21 and 
the display status management file 34 (the difference 
captured image size 1, the difference captured image 
size 2, the difference capture origin 1, and the difference 
capture origin 2) received from the terminal 1 a. The 
process subsequent to this operation are identical to 
those in steps S19 and S20. 
[0220] The amount of image data transmitted over the 
network 3 is smaller in the difference capture process 

than in the full-screen capture (or the partial-screen cap-
ture) process. The workload on the network 3 is thus 
reduced. The user constantly monitors an updated im-
age of the terminal 1. 

5 [0221] The above description of the difference cap-
ture process is based on the assumption that a dedicat-
ed program installed on the terminal 1 is used to capture 
the screen. If a driver for directly detecting a difference 
in the content of the video memory is available on the 

10 operating system (OS), such a driver may be used. 
[0222] The image data may be exchanged in a com-
pression standard format (such as J PEG) between the 
terminal 1 and the display device 2 to reduce the work-
load on the network 3. 

15 [0223] In the above description, a variety of requests 
such as the display request and the single-window 
screen display request is performed by operating the in-
put section 23 on the display device 2. In other words, 
the display device 2 has the initiative in the organization 

20 of the screen. Alternatively, each terminal 1 may have 
the initiative. The conference participant (the user) en-
ters a desired operational input by operating the input 
section 13 on own terminal 1 . The input information is 
transferred to the controller 16 through the user inter-

25 face 14. The controller 16 in turn sends the request, in-
cluding the terminal name and the IP address of own 
terminal 1, responsive to the input information to the dis-
play device 2 via the communication unit 17 and the net-
work 3. The request is received by the communication 

30 unit 28 in the display device 2 through the network 3. 
The request is then transferred to the controller 27. The 
operation subsequent thereto remains the same as 
those already discussed. In this way, a variety of re-
quests may be placed using the terminal 1. 

35 [0224] The terminal 1 may designate the capture area 
by containing information, which designates the full-
screen capture or the partial-screen capture, in the va-
riety of requests. 
[0225] The priority order may be designated by the us-

40 eras necessary as described above. Alternatively, a plu-
rality of terminals 1 which are scheduled to be connect-
ed to the display device 2 may be assigned beforehand 
priority order. If the terminals 1 are assigned beforehand 
the priority order, the priority assigned to each terminal 

45 1 is automatically set in the priority item of the display 
status management file 34 when the terminal informa-
tion is registered in the display status management file 
34. 
[0226] In the above description, the tentative window 

50 area is determined based on the tentative window area 
setting file 35. Alternatively, the tentative window area 
may be determined through calculation each time. 
[0227] In the partial capture, the terminal 1 returns the 
image size to the display device 2. The display device 

55 2 regenerates the true window area in response to the 
received image size. The regeneration of the true win-
dow area may be performed by the terminal 1. 
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[0228] FIG. 1 illustrates a network of a display system 
100 including a network interactive display device 2 in 
accordance with preferred embodiments of the present 
invention. 
[0229] The display system 100 includes a plurality of 
terminals (only four terminals la, ib, 1c, and 1d are 
shown in FIG. 1), and the network interactive display de-
vice 2 (a projector here) having a multi-window screen 
presentation function as one of major functions of the 
present invention. The plurality of terminals 1 are re-
spectively connected to the network interactive display 
device 2 through a network 3 in a two-way communica-
tion based on the TCP/IP protocol. A unique name is 
provided beforehand to each terminal 1 (hereinafter re-
ferred to as a terminal name). The network 3 may be 
any of a LAN (Local Area Network), a radio LAN, and a 
near-field communication radio LAN such as Bluetooth 
(Tradename of Bluetooth SIG Inc., U.S.A.). 
[0230] The display system 100 allows screens pre-
sented on the plurality of terminals 1 to be concurrently 
presented on a multi-window display screen of the net-
work interactive display device 2. Such a system 100 is 
useful in a conference or a presentation. The terminal 1 
and the network interactive display device 2 will now be 
discussed in detail. 
[0231] FIG. 26 is a block diagram illustrating the struc-
ture of the terminal 1 in accordance with a second pre-
ferred embodiment of the present invention. 
[0232] The terminal 1 may be a personal computer or 
a PDA (Personal Digital Assistant). The terminal 1 in-
cludes a display 11 for presenting a diversity of informa-
tion such as materials for presentation, a video memory 
12 for storing the content to be presented on the display 
11, an input section 13 including a tablet; a mouse, or a 
keyboard, a user interface 14 for detecting an operation-
al input from the input section 13 and outputting the op-
erational input to an arithmetic unit (CPU) 16, a storage 
15 for storing application software programs (such as a 
control program) for performing the processes of the 
present invention, the arithmetic unit 16, and a commu-
nication unit 17. 
[0233] The control program stored in the storage 15 
is used to perform a terminal control function to achieve 
a multi-window screen presentation function on the net-
work interactive display device 2, a screen capture func-
tion to capture a whole or a part of the screen of the 
display 11, an image conversion function to convert cap-
tured image data acquired by the screen capture func-
tion into data in a format of a display 21 of the network 
interactive display device 2, and a function to detect a 
change on the screen of the display 11. The application 
software programs and the CPU constitute a data man-
agement processor 18, a screen capture processor 19, 
and a screen comparison processor 20. 
[0234] The data management processor 18 receives 
a variety of requests; including a connection request; a 

display request, an expansion display request, a re-
quest to switch to a single-window full screen, and an 
erase request through the user interface 14 or the com-
munication unit 17, and performs processes responsive 

5 to each request. The data management processor 18 
sends the captured image data, acquired by the image 
capture processor 19, to the display device 2 through 
the communication unit 17. 
[0235] The communication unit 17 carries out a two-

10 way communication with the network interactive display 
device 2. The communication protocol used here is the 
TCP/IP. The communication unit 17 has a protocol 
processing function for ARPICMP, IP, TCP, UDP, etc. re-
quired fortheTCP/IP connection. This protocol process-

15 ing function is carried out under the control of an OS. 
[0236] FIG. 27 is a block diagram illustrating the struc-
ture of the network interactive display device 2 of the 
second preferred embodiment. 
[0237] The display device 2 includes the display 21 , 

20 a display control unit 22 which has a multi-window 
screen presentation function, an expansion display 
function, a function to switch to the single-window ful l 
screen, an insertion function, and an erase function, and 
controls the display screen to be presented on the dis-

25 play 21 , an input section 23 including a remote control-
ler, a mouse, or a keyboard, a user interface 24 for de-
tecting an operational input from the input section 23 
and for outputting the operational input to an arithmetic 
unit 27 to be discussed later, a program storage 25 for 

30 storing the display control program to provide the multi-
window screen presentation function of the present in-
vention, a data storage 26 for storing a variety of files 
and data required to carry out a control program, the 
arithmetic unit (CPU) 27 for generally controlling the dis-

35 play device 2, and a communication unit 28 for perform-
ing a two-way communication with each terminal 1. 
[0238] The communication unit 28 carries out a two-
way communication with the terminal 1. The communi-
cation protocol used here is the TCP/IP. The communi-

40 cation unit 28 has a protocol processing function for 
ARPICMP, IP, TCP, UDP, etc. required for the TCP/IP 
connection. 
[0239] The display device 2 may be a plasma display, 
or a liquid-crystal display instead of the projector shown 

45 in FIG. 1. The display 21 is different depending on the 
type of the display device 2. Specifically, the display 21 
is one of a liquid-crystal light valve, an LCoS light valve, 
or a DMD (Digital Micromirror Device) (Trademark of 
Texas Instruments) in the projector. The display screen 

50 of the video memory 12 becomes a projecting screen. 
The display 21 is a plasma display panel in the plasma 
display device, a liquid-crystal panel in the liquid-crystal 
display device, or an organic EL (Electroluminescent) 
panel in the organic EL display device. 

55 [0240] Referring to FIG. 28, a variety of files stored in 
the data storage 25 are discussed. 
[0241] The data storage 26 stores a permitted con-
nection management file 31, a permitted display man-
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agement file 32, a connection status management file 
33, a display status management file 34, a tentative win-
dow area setting file 35, and a window area information 
file 36. The data storage 26 further includes a captured 
image data memory 37 for storing the captured image 
data sent from each terminal 1. 
[0242] The permitted connection management file 31 
registers a terminal name of a terminal 1 which is per-
mitted for connection. The permitted display manage-
ment file 32 registers a terminal name of a terminal 1 
which is permitted for screen display. 
[0243] The connection status management file 33 
registers a terminal name of a terminal 1 which is cur-
rently connected to the display device 2. 
[0244] The display status management file 34 man-
ages a display status of the current display 21. The dis-
play status management file 34 manages, in a table 
form, terminal information relating to the terminal 1 that 
is a source of the captured image data currently present-
ed on the display screen of the display 21. The display 
status management file 34 is updated each time the dis-
play screen of the display 21 is modified. For example, 
if the display screen is switched from a four-window 
screen to a three-window screen, terminal information 
of the terminal 1 corresponding to an erased window is 
deleted. If the display screen is switched from a four-
window screen to a five-window screen, terminal infor-
mation of the terminal 1 corresponding to an added win-
dow is newly registered. 
[0245] FIG. 5 illustrates items of terminal information 
managed in the display status management file 34. 
[0246] The display status management file 34 con-
tains, as items thereof, a "terminal name", an "IP ad-
dress", a "screen size", "color count information", "pri-
ority", a "capture area management flag", a "difference 
capture management flag", a "captured image size", a 
"difference captured image size 1", a "difference cap-
tured image size 2", a "difference capture origin 1", and 
a "difference capture origin 2". 
[0247] The "terminal name" is a name provided be-
forehand to the terminal 1 . The "screen size" is the 
number of pixels in the vertical and horizontal directions 
of the display screen of the display 11 . For example, an 
SXGA terminal has 1280x1024 pixels, and an XGA ter-
minal has 1024x768 pixels. The "color count informa-
tion" represents the number of display colors of the dis-
play 11, and may be 256 colors, or 167,777,216 colors, 
for example. The terminal name, the IP address, the 
screen size, and the color count information are the 
items that must be stored in the display status manage-
ment file 34 during a registration. Other items are set 
(updated) by the user as necessary. 
[0248] The "priority" determines the size of the display 
size of each window assigned to the terminal 1 that is 
identified by the terminal name. The priority order takes 
"highest", "high" or "none". As will be discussed in detail, 
the display size having a high priority order becomes 
large. The "capture area management flag" manages 

the capture as to whether the screen of the terminal 1 
identified by the terminal name is captured in a full-
screen capture mode or a partial-screen capture mode. 
The capture area management flag is "0" in the full-

5 screen capture mode, which is a standard mode, or "1" 
in the partial-screen capture mode. 
[0249] The "difference capture management flag" 
manages the capture of whether the screen of the ter-
minal 1 identified by the terminal name is captured in a 

/o normal capture mode or a change capture mode (here-
inafter referenced to as a difference capture mode) for 
only a change on the display screen. The difference cap-
ture management file is "0" in the normal capture mode, 
or "1" in the difference capture mode. 

15 [0250] The "captured image size" is the size of the 
captured image data (the number of pixels in the vertical 
and horizontal directions) when the capture area man-
agement flag is "1", i.e., in the partial-screen capture 
mode. 

20 [0251] The "difference captured image size 1" and the 
"difference captured image size 2" represent the sizes 
of two different areas acquired in the difference capture 
when the difference capture management flag is "1". 
The "difference capture origin 1", and the "difference 

25 capture origin 2" arethe origins of the two different areas 
acquired in the difference capture, and are the absolute 
coordinates within an area defined by the captured im-
age size. 
[0252] The tentative window area setting file 35 is a 

30 file in which information identifying a tentative window 
area assigned to the terminal 1 is set beforehand. The 
tentative window area setting file 35 contains a plurality 
of tables, each table prepared for the terminals. The ta-
ble has a structure as shown in FIG. 11A and FIG. 16A. 

35 The table will be discussed later. The window area in-
formation file 36 will also be discussed later. 
[0253] When a predetermined operation is performed 
on the input section 23, the display 21 displays the con-
tents of the files 31, 32, 33, 34, 35, and 36. The user 

40 thus checks and modifies the data on the display screen 
at will. 
[0254] Returning to FIG. 28, the display control unit 
22 includes a window area information generator 41, an 
image synthesizer 42, and an image processor 43. The 

45 arithmetic unit 27 receives a variety of requests such as 
the connection request, the display request, the inser-
tion display request, the erase request, etc., received 
through the user interface 24 or the communication unit 
28. In response to these requests, under the control of 

50 the arithmetic unit 27, the processors 41, 42, and 43 re-
spectively perform required processes while accessing 
necessary files in the data storage 26. The arithmetic 
unit 27 thus controls the display 21. A display control 
program, stored in the program storage 25, for providing 

55 a multi-window screen presentation function and the 
arithmetic unit (CPU) 27 constitute the display control 
unit 22. 
[0255] From the display status management file 34, 
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the window area information generator 41 learns the 
number of terminals 1 to be presented, and the priority 
order and the screen size of each terminal 1. The win-
dow area information generator 41 splits the display 
screen size of the display 21 in accordance with the 
number of terminals 1 to be presented, and the priority 
order and the screen size of each terminal 1. The win-
dow area information generator 41 generates the win-
dow area information containing display size (hereinaf-
ter referred to as a window area size) of the window on 
the display 21 assigned to each terminal 1 to be dis-
played, and information identifying the display position 
of the window (the absolute coordinates at the top left 
corner of the window with respect to the display screen, 
hereinafter also referred to as an origin). The informa-
tion is stored in the data storage 26 as the window area 
information file 36. 
[0256] The image synthesizer 42 performs various 
processes including a contraction process, an expan-
sion process, and a color conversion process on the 
captured image data stored in the captured image data 
memory 37, and then synthesizes the captured image 
data in accordance with the window area information file 
36 generated in the window area information generator 
41. 
[0257] The image processor 43 performs a scanning 
frequency conversion process on a variety of pieces of 
image data such as the synthesized image data gener-
ated in the image synthesizer 42, and the display status 
management file 34 of the data storage 26 which is ref-
erenced using an OSD (on-screen display) function, 
thereby generating display image data and outputting 
the display image data to the display 21. The image 
processor 43 includes a scan converter, for example. 
[0258] The operation of the second preferred embod-
iment of the present invention will now be discussed. 
FIG. 29 is a flow diagram illustrating the operation of the 
second preferred embodiment. 
[0259] A predetermined operational input is entered 
in the input section 23 in the display device 2 in a pre-
liminary step for multi-window screen presentation. Up-
on detecting the operational input through the user in-
terface 24, the arithmetic unit 27 broadcasts a request 
to return a terminal name and an IP address together 
with the IP address of the display device 2 through the 
communication unit 28 and the network 3. When each 
terminal 1 receives the broadcast request to return the 
terminal name and the IP address, the terminal 1 returns 
own terminal name and IP address to the display device 
2. 
[0260] The display device 2 receives a reply (the ter-
minal name and the IP address) from each terminal 1 
through the communication unit 28, and determines 
whether each terminal is a connection permitted termi-
nal. Specifically, the display device 2 determines wheth-
er the returned terminal name agrees with a terminal 
name registered in the permitted connection manage-
ment file 31. If it is determined that the returned terminal 

38 

name agrees with the registered terminal name, the dis-
play device 2 handles the terminal 1 as a connection 
permitted terminal. 
[0261] The terminal names and the IP addresses of 

5 the terminals 1 determined as connection permitted ter-
minals are successively registered in the connection 
status management file 33. The connection status man-
agement file 33 allows the display device 2 to learn how 
many terminals 1 are currently connected. Since the de-

10 termination of whether the connection is permitted or not 
is based on the terminal name, the system works even 
if the IP address, provided to the terminal 1 using the 
DHCP, becomes different each time connection is 
made. 

15 [0262] The display device 2 waits on standby for any 
request after the above preliminary step is complete. 
The display screens of the four terminals 1 a-1d, out of 
the terminals 1 operated by conference participants, are 
presented on a multi-window display screen 50 of the 

20 display device 2. As for the resolutions thereof, the ter-
minal 1 a has an SXGA resolution (1280x1024 pixels), 
the terminal 1 has an SVGA resolution (800x600 pixels), 
the terminal 1c has an XGA resolution (1024x768 pix-
els), and the terminal 1d has a resolution of 480x640 

25 pixels. 

Multi-Window Screen Presentation Function 

[0263] FIG. 8 illustrates the configuration of the dis-
30 play system in which display screens of four terminals 

1a-1d are presented on the display screen of the display 
device 2. 
[0264] The user operates the remote controller in the 
input section 23 to enter an operational input to display 

35 the screens of the terminals 1a-1d. Through the user 
interface 24, the arithmetic unit 27 is notified of the input 
information, namely, a request to display the screens of 
the terminals 1a-1d together with identification informa-
tion of the terminals la-1d (step S1). When the request 

40 is placed, the priority order, the partial capture, and the 
difference capture may be designated. Here, no partic-
ular designation is performed. 
[0265] Upon receiving the display request, the arith-
metic unit 27 in the display device 2 performs processes 

45 in steps S3-S9 for each of the terminals 1 a-1d to be dis-
played (step S2). The arithmetic unit 27 references the 
permitted connection management file 31 and the per-
mitted display management file 32 according to the ter-
minal name indicated by the identification information 

50 contained in the display request, thereby determining 
whether or not each terminal 1 is permitted for connec-
tion and whether or not each terminal 1 is permitted for 
display (step S3). If it is determined that each terminal 
1 is permitted for both connection and display (step S4), 

55 the arithmetic unit 27 requests, through the communi-
cation unit 28, each terminal 1 to send the terminal in-
formation (the terminal name, the IP address, the screen 
size, and the color count information) (step S5). The 
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arithmetic unit 27 receives the terminal information 
which has been sent in response to the request (step 
S6), and registers the terminal information in the display 
status management file 34 (step S7). If the priority order, 
the partial capture, and the difference capture are des-
ignated during the placement of the display request, the 
priority order, the capture area management flag, and 
the difference capture management flag are also regis-
tered in the registration in step S7. 
[0266] The arithmetic unit 27 sends the display status 
management file 34 and a screen capture start com-
mand to the terminal 1 which is permitted for connection 
and display (step S8). When any terminal 1 is not per-
mitted for connection and display, the arithmetic unit 27 
sends a notification to that effect to the terminal 1 (step 
S9). 
[0267] If all four terminals 1 a-ld are permitted for con-
nection and display, the terminal information from the 
terminals la-ld is registered in the display status man-
agement file 34 in the processes in steps S2-S9. At the 
same time, the screen capture start command is sent 
together with the display status management file 34 to 
each of the terminals la-1 d through the communication 
unit 28. 
[0268] Subsequent to the above processes, the arith-
metic unit 27 notifies the window area information gen-
erator 41 in the display control unit 22 of a window area 
split request. The display device 2 enters a window area 
information generation process (step S10). The opera-
tion of the terminal 1 having received the screen capture 
start command will be discussed later. Discussed first is 
the window area information generation process per-
formed by the window area information generator 41 in 
response to the window area split request. 
[0269] FIG. 9 is a flow diagram illustrating the flow of 
a window area information generation process. The op-
eration of the window area information generator 41 is 
specifically discussed on the assumption that the dis-
play status management file 34 is constructed as shown 
in FIG. 10. As shown in FIG. 10, terminal names PC-1, 
PC-2, PC-3, and PDA-1 correspond to the terminals 1 a, 
1 b, 10, and 1 d, respectively. 
[0270] Upon receiving the window area split request 
from the arithmetic unit 27, the window area information 
generator 41 learns the number of the terminals 1 to be 
displayed (here, four terminals 1) referencing the dis-
play status management file 34. The user interface 14 
also acquires the priority order of each of the terminals 
la-1 d (step S21). The window area information gener-
ator 41 references the tentative window area setting file 
35 according to the number of terminals 1 and the pri-
ority order of each of the terminals la-ld, and acquires 
a tentative size and a tentative origin of each tentative 
window area assigned to each of the terminals 1 a, 1 b, 
1c, and 1d (step S22). As will be clarified later, the ad-
jective "tentative" is used because the area window here 
assigned to the terminal 1 is updated in a later step to 
size convert the captured image data. 

[0271] As shown in FIG. 10, the four terminals 1 are 
to be displayed here and no priority order is set to all of 
the four terminals 1. A tentative area setting table in the 
tentative window area setting file 35 is organized as 

5 shown in FIG. 11A. Here, the display screen of the dis-
play 21 has a resolution of 1280x1024 (SXGA), and the 
tentative area setting table shown in FIG. 11A is organ-
ized based on this display screen. FIG. 11 B shows the 
tentative window area based on the table window area 

/o setting table shown in FIG. 11A. 
[0272] The priority order shown in FIG. 11A is deter-
mined based on the "priority" item in the display status 
management file 34, and the terminals 1 are first, sec-
ond, third, and fourth in from the high order to the low 

15 order. The terminals 1 are assigned the "tentative size" 
and the "tentative origin" for the tentative window area 
in the lower table. All the terminals 1a-ld have "none" 
in the priority order row with no priority order set therefor 
(see FIG. 10). If no priority order is set, the order of as-

20 signment may be a predetermined one, or may be the 
order of registration to the display status management 
file 34. In the second preferred embodiment, the termi-
nals 1a, 1b, 1 c, and 1d (hereinafter referred to as the 
terminal names PC-1, PC-2, PC-3, and PDA-1 as ap-

25 propriate) are assigned tentative window areas 50A, 
50B, 50C, and 50D in that order. 
[0273] The window area information generator 41 fur-
ther acquires the screen sizes of the PC-1, PC-2, PC-
3, and PDA-1 from the display status management file 

30 34 (see FIG. 10), and determines the sizes and origins 
of true windows respectively assigned thereto based on 
the acquired screen sizes (step S23). 
[0274] FIG. 12 illustrates the true window area size 
and the true origin. As shown, 51A, 51B, 51C, and 51D 

35 represent the true window areas assigned to the PC-1 , 
PC-2, PC-3, and PDA-1, respectively. The captured im-
age data to be displayed on the tentative window area 
is size converted with the aspect ratio thereof main-
tained. The true window areas are display areas of the 

40 tentative window areas 50A, 50B, 50C, and 50D in 
which the converted images are respectively displayed 
with the centers thereof aligned to be centered on the 
respective tentative window areas. The PC-2 is now 
specifically discussed in connection with the true win-

45 dow area size to determine the true window area. The 
screen size of the PC-2 is 1024x768 pixels (see FIG. 
10). The image data of this size is contracted with the 
aspect ratio thereof (namely, the aspect ratio of the dis-
play screen of the display 11) maintained so that the im-

50 age data is displayed with in the window area 50B having 
the size of 640x512 pixels assigned to the PC-2. The 
contracted size is thus the true window area size. The 
true origin is used to place the window of that size at the 
center of the window area 50B as shown in FIG. 12, and 

55 is represented in pixel coordinates at the top left corner 
of the window (the absolute coordinates with respect to 
the entire display screen). 
[0275] The window area information generator 41 de-
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termines the above-referenced true window area sizes 
and true origins for the PC-1, PC-2, PC-3, and PDA-1, 
and generates window area information containing the 
terminal name item, the window area item, and the origin 
item as shown in FIG. 13, and then stores the window 
area information in the data storage 26 as the window 
area information file 36 (step S24). The window area in-
formation generation process thus ends. The window 
area information file 36 is tagged with processing date 
(May 21, 2002, 17:00:32, for example). 
[0276] Returning to FIG. 29, the arithmetic unit 27 in 
the display device 2 performs processes in steps 
S12-S14 to each of the terminals 1 a, 1 b, 1 c, and ld to 
be displayed (step S11) when the window area informa-
tion generator 41 completes the window area informa-
tion generation process (step S10). More specifically, 
the arithmetic unit 27 places a request to send the cap-
tured image data (step S12). Each of the terminals 1 a, 
1b, ic, and 1d has already started the image capture 
process after receiving the capture start command 
transmitted from the display device 2 in step S8. The 
captured image data acquired in the screen capture 
process and the image size (in the partial capture proc-
ess) are sent to the display device 2 in response to the 
request to send the captured image data in step Sll 
[0277] The display device 2 receives the reply from 
the terminal 1 (step S13). If the rely is the captured im-
age data, the display device 2 determines that the 
screen capture performed by the terminal 1 is the full-
screen capture (step S14), and the received captured 
image data is written onto the captured image data 
memory 37 (step S16). 
[0278] If the reply from the terminal 1 received in step 
S13 contains the captured image data and the image 
size, the arithmetic unit 27 determines the screen cap-
ture performed by the terminal 1 is a partial-screen cap-
ture (step S14). The captured image size in the display 
status management file 34 is updated with the received 
image size. The arithmetic unit 27 regenerates the win-
dow area information (the true window area size and the 
true origin) based on the received image size (step S15). 
The arithmetic unit 27 writes the received captured im-
age data together with the image size on the captured 
image data memory 37 (step S16). 
[0279] The above process is performed for each of the 
terminals 1 a-1 d. When the captured image data is re-
ceived from the terminals 1 a-ld the arithmetic unit 27 
sends an image synthesis command to the image syn-
thesizer 42. The display device 2 enters the image syn-
thesis process (step S17). 
[0280] Upon receiving the image synthesis com-
mand, the image synthesizer 42 performs the size con-
version process and the color conversion process on the 
captured image data stored in the captured image data 
memory 37 based on the window area information in the 
window area information file 36 and the color count in-
formation in the display status management file 34. The 
image synthesizer 42 then the captured image data into 

a single screen image data, thereby generating the syn-
thesized image data. The synthesized image data is 
then output to the image processor 43. 
[0281] The image processor 43 converts the synthe-

5 sized data from the image synthesizer 42 in display im-
age data having a scanning frequency of the display 21 . 
The display image data is then output to the display 21 . 
As shown in FIG. 8, a multi-window display is thus 
present on the display screen 50 in which the captured 

10 image data (display screen) of the terminals 1 a, 1 b, 1 c, 
and 1 d is presented on the true window areas (herein-
after also referred to as window screens) of 51A, 51B, 
51C, and 51D (step S18). 
[0282] The operation of theterminal 1 having received 

15 the capture start command and the display status man-
agement file 34 from the display device 2 is discussed 
below. 
[0283] FIG. 30 is a flow diagram of an operation of the 
terminal 1 which has received the capture start corn-

20 mand and the display status management file 34 from 
the display device 2. The terminal 1 is here 1 a (PC-1). 
[0284] The data management processor 18 in the ter-
minal la receives, through the communication unit 17, 
the capture start command and the display status man-

25 agement file 34 sent from the display device 2 (step 
S31). The data management processor 18 references 
the capture area setting flag in the terminal 1a in the 
display status management file 34 (step S32). Since the 
capture area setting flag is "0" (step S33), the full-screen 

30 capture is determined to be activated. The data man-
agement processor 18 sends a full-screen capture com-
mand to the screen capture processor 19. In response 
to the full-screen capture command, the screen capture 
processor 19 stores the content of the video memory 12 

35 (i.e., the content currently displayed on the display 
screen of the display 11) in the storage 15 in a bit-map 
format (the full-screen capture process) (step S34). The 
image capture processor 19 notifies the data manage-
ment processor 18 of the completion of the screen cap-

40 ture process. 
[0285] If the capture area setting flag is "1" in step 
S33, a partial capture is determined to be activated. A 
capture area designation screen indicating a message 
saying "designate a capture area" is presented on the 

45 display 11 (step S35), and a partial capture command 
is sent to the screen capture processor 19. When the 
user, who reads the message on the capture area des-
ignation screen, selects a window or encloses a desired 
area using the input section 13, the screen capture proc-

50 essor 19 recognizes the user operation through the user 
interface 14. The image data on the video memory 12 
corresponding to the designated area and the image 
size is stored in the storage 15 (the partial capture proc-
ess) (step S36). The image capture processor 19 noti-

55 fies the data management processor 18 of the comple-
tion of the screen capture process. 
[0286] Upon receiving the capture start command, the 
terminal la performs the screen capture process. Mean-
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while, the display device 2 performs the window area 
information generation process as already described. 
The terminal la sends the captured image data and the 
image size (in the partial capture) to the display device 
2 through the communication unit 17 (step S38) after 
the screen capture processor 19 completes the screen 
capture process and the request to send the captured 
image data is received from the display device 2 (step 
S37). 
[0287] The above-referenced process is similarly per-
formed on each of the remaining terminals lb ic, and 
ld in addition to the terminal 1 a. As a result, the display 
device 2 receives, from each of the terminals 1 a, 1 b lc, 
and 1 d, the captured image data and the image size (in 
the partial capture process). 
[0288] Each terminal 1 receives the display status 
management file 34 from the display device 2. The dis-
play status management file 34 is used to check the sta-
tus of the capture area setting flag of own terminal 1. 
Furthermore, the content of the file may be displayed on 
the display 11 by performing a predetermined operation 
on the input section 13. The permitted connection man-
agement file 31, the permitted display management file 
32, and the connection status management file 33 may 
also be acquired from the display device 2 as necessary 
to be presented on the display 11. In this way, the user 
may learn what terminals are displayed other than own 
terminal operated by the user himself and the range of 
authority granted to own terminal 1. 

Expansion Display Function 

[0289] The expansion display function for expanding 
any one of a plurality of currently presented windows is 
discussed below. The expansion display function is per-
formed by updating the priority order in the above-refer-
enced arrangement. 
[0290] FIG. 15 diagrammatically illustrates the display 
system to explain the expansion display function. The 
screen of the terminal la is expanded by heightening 
the priority order of the terminal 1 a. 
[0291] The screen of the terminal 1 a is designated by 
operating the remote controller. If the terminal la is as-
signed any key in the remote controller, the user desig-
nates the terminal la by pressing that key. If no partic-
ular key is assigned, the user may operate the remote 
controller to select the terminal la on a menu screen on 
the display 21, or may click the screen of the terminal 
1 a with a pointer on the display screen using the remote 
controller. 
[0292] Designation information input in this way, i.e. , 
the expansion display request containing the identifica-
tion information of the terminal 1 a, is sent to the arith-
metic unit 27 through the user interface 24. The arith-
metic unit 27 identifies the terminal is based on the 
identification information contained in the expansion 
display request. The arithmetic unit 27 sets the priority 
order of the terminal 1 a (PC-1) in the display status man-

agement file 34 to be "highest"; and sends a window 
area split request to the window area information gen-
erator 41 . 
[0293] The window area information generator 41 

5 generates the window area information file 36 as al-
ready described. The tentative window area setting ta-
ble, which is referenced in the generation of the window 
area information file 36, is organized as illustrated in 
FIG. 16A. FIG. 16B shows tentative window areas 

10 based on the tentative window area setting table. The 
priority order illustrated in FIG. 16B is determined based 
on the priority order in the display status management 
file 34. The priority order of the terminal I a is higherthan 
those of the remaining terminals 1 b 1 c, and 1 d. The ter-

15 mina! la is thus assigned the tentative window area 52A 
(the window area for the first terminal) having the first 
priority in FIG. 16B. The assignment of the window ar-
eas to the remaining terminals 1 b, lc, and ld having no 
priority order set therefor is arbitrary. For example, the 

20 terminals 1 b, 10; and 1 d are now assigned the window 
areas 526, 52C, and 52D, respectively. As already de-
scribed, the true window areas to be assigned to the ter-
minals 1 b, lc, and 1 d are determined. 
[0294] FIG. 17 illustrates the true window areas. The 

25 terminals 1 a, 1 b, 1 c, and 1 d are assigned the true win-
dow areas 53A, 53B, 53C, and 53D, respectively. The 
window area information file 36 is then organized as il-
lustrated in FIG. 18. 
[0295] As already described, the captured image data 

30 (display screen) of the terminals 1 b, 10, and ld appears 
on the true window areas 53A, 53B, 53C, and 53D, re-
spectively. The designated window 53A is shown in the 
expanded state on the multi-window screen 50 as 
shown in FIG 15. 

35 

Function to Switch to Single-Window Screen 

[0296] One of the plurality of multi windows is shown 
on a single-window screen as shown in FIG. 19. The 

40 user operates the remote controller to enter an opera-
tional input for the function to switch to a single-window 
screen. More specifically, the arithmetic unit 27 is noti-
fied of the input information, namely the single-window 
display request containing the identification information 

45 of the terminal lc corresponding to the window 51 C to 
be displayed on the single-window screen, through the 
user interface 24. The arithmetic unit 27 identifies the 
terminal 1 c based on the identification information con-
tained in the single-window display request. The arith-

50 metic unit 27 sets the priority order item of the terminal 
is (PC-3) in the display status management file 34 to 
be the highest, thereby sending a window area split re-
quest to the window area information generator 41. 
[0297] As a result, the multi-window screen is re-

55 placed with the single-window screen as shown in FIG. 
19. The user may return to the multi-window screen by 
performing a predetermined operation on the remote 
controller to set the priority order to "none". 
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[0298] The switching to the single-window screen al-
lows the user to recognize details, which are not visible 
in the contracted scale on the window. The ease of use 
is assured becausethe predetermined operation quickly 
returns the screen to the multi-window screen. 

Insertion Function 

[0299] As shown in FIG. 20, a new screen may be in-
serted into a currently presented multi-window screen. 
Such an insertion corresponds to a display request sub-
sequent to the display of a multi-window screen. The 
screen insertion is thus performed in the same process 
as in the display request process. 

Erase Function 

[0300] As shown in FIG. 21, one of the plurality of cur-
rently presented windows may be erased. The user op-
erates the remote controllerto enter an operational input 
for the erase function. More specifically, the input infor-
mation, namely, an erase request containing the identi-
fication information of the terminal 1 d corresponding to 
the window 51D to be erased is sent to the arithmetic 
unit 27 through the user interface 24. The arithmetic unit 
27 identifies the terminal 1 d based on the identification 
information contained in the erase request. The arith-
metic unit 27 deletes the terminal information of the ter-
minal 1d from the display status management file 34, 
and sends a window area split request to the window 
area information generator 41. The subsequent process 
remains identical to the one already discussed. The win-
dow 50D designated for erasure is erased as shown in 
FIG. 21. The multi-window screen is reorganized so that 
a plurality of windows corresponding to the number of 
terminals subsequent to the erasure are presented. Al-
ternatively, the window 51D designated for erasure may 
be merely erased. 
[0301] In accordance with the second preferred em-
bodiment, the screens respectively presented on the 
plurality of terminals 1 connected to the network 3 are 
presented on the display of the display device 2 having 
the multi-window screen presentation function. 
[0302] Since the expansion display function, the 
switching function to the single-window screen, the in-
sertion function, and the erase function are available in 
addition to the multi-window screen presentation func-
tion, a sophisticated display device 2 is provided. 
[0303] The size conversion is performed with the as-
pect ratio of the captured image data maintained when 
a multi-window screen is presented. The display device 
2 thus presents a display screen free from discordance. 
[0304] Rather than updating the display screen each 
time the conference participant (the user) places the dis-
play request through the input section 23, the display 
device 2 itself updates the display screen thereof every 
three seconds, for example. In this case, the arithmetic 
unit 27 in the display device 2 controls timings, thereby 

46 

performing subsequent processes as described above 
at regular intervals. The display screen of each terminal 
1 is constantly updated. 

5 Difference Capture Function 

[0305] The full-screen capture method and the partial-
screen capture method have been described. The dis-
play system 100 also provides a method in which a 

10 change in the display screen on the terminal 1 is detect-
ed and image data obtained by capturing the change 
only is sent. 
[0306] The user operates the remote controller of the 
input section 23 to enter an operational input to perform 

15 a difference capture on each of the terminals is-1d. 
More specifically, the difference capture management 
flag in the display status management file 34 is set to 
be "1". 
[0307] For a first cycle of process subsequent to the 

20 setting of the difference capture managementflag to "1", 
steps S1-S18 are performed as described above to 
present the multi-window screen. 
[0308] After the completion of the multi-window pres-
entation, the arithmetic unit 27 in the display device 2 

25 sends a difference capture start command together with 
the display status management file 34 to the terminal 1 , 
having the difference capture management flag set to 
"1", through the communication unit 28 and the network 
3. 

30 [0309] The operation of theterminal 1 having received 
the difference capture start command and the display 
status management file 34 from the display device 2 wil l 
be discussed below. 
[0310] FIG. 22 is a flow diagram illustrating the oper-

35 ation of terminal which has received the difference cap-
ture start command and the display status management 
file 34 from the display device 2. Here, the terminal is 
the terminal 1 a (PC-1). 
[0311] The data management processor 18 in the ter-

40 mina) la receives, through the communication unit 17, 
the difference capture start command and the display 
status management file 34 sent by the display device 2 
(step S41). The terminal la thus performs a subsequent 
full-screen capture process. More specifically, the 

45 screen capture processor 19 stores the content of the 
video memory 12 in the storage 15 (step S42). The im-
age data obtained here is referred to as pre-full-screen 
data. 
[0312] The screen comparison processor 20 refer-

50 ences the difference capture management flag in the 
display status management file 34, received by the data 
management processor 18, at any regular intervals set 
(once every 0.5 second, for example) (step S43). If the 
difference capture management flag is "1" (step S44), a 

55 subsequent difference capture operation is performed. 
[0313] To quit the difference capture operation, the 
user simply sets the difference capture management 
flag to "0" in the same way the display status manage-
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ment file 34 is modified. The screen comparison proc-
essor 20 determines whether or not the capture opera-
tion is suspended, by referencing the difference capture 
management flag. 
[0314] After performing the full-screen capture proc-
ess, the screen capture processor 19 stores the content 
of the video memory 12 in the storage 15 (step S45). 
The image data obtained here is referred to as post-full-
screen data. The screen comparison processor 20 in the 
controller 16 compares the pre-full-screen data with the 
post-full-screen data (step S46). 
[0315] A screen comparison process is discussed in 
which a mouse pointer is moved (see FIG. 23). The 
mouse pointer changes the position thereof from pre-
full-screen data 60 and post-full-screen data 61. As 
shown in FIG. 24, two areas 70 and 71 are recognized 
as being changed. The screen comparison processor 
20 detects a change. If it is determined that there has 
been a change in the screen (step S47), the screen com-
parison processor 20 acquires image data of an area 
that has undergone a change, a size of the image data 
(the number of pixels in vertical and horizontal direc-
tions), and coordinates of an origin of the image data 
(absolute coordinates within the area defined by the 
captured image size in the display status management 
file 34). 
[0316] In this case, the screen comparison processor 
20 acquires, with respect to the area 70, captured image 
data of the area 70 (hereinafter referred to difference 
captured image data 1), a difference captured image 
size 1, and a difference capture origin 1, and with re-
spect to the area 71, captured image data of the area 
71 (hereinafter referred to difference captured image 
data 2): a difference captured image size 2, and a dif-
ference capture origin 2. The screen comparison proc-
essor 20 then stores these pieces of information in the 
storage 15 while notifying the data management proc-
essor 18 that the difference captured image data has 
been acquired (step S48). The difference captured im-
age size 1 , the difference captured image size 2, the 
difference capture origin 1 : and the difference capture 
origin 2 are written on the respective portions thereof in 
the display status management file 34. 
[0317] The data management processor 18 sends 
these pieces of data to the display device 2 through the 
communication unit 17 and the network 3 (step S49). 
The difference capture function is different from the full-
screen capture and the partial-screen capture. More 
specifically, the difference capture function is performed 
not in response to the request to send received from the 
display device 2 but in response to the change in the 
screen detected by the screen comparison processor 
20. The transmission operation of the captured image 
data is then performed. 
[0318] The post-full-screen data is set to be pre-full-
screen data for a subsequent screen comparison proc-
ess (step S50). 
[0319] The display device 2 then receives the differ-
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ence captured image data 1, the difference captured im-
age data 2, and the display status management file 34 
from the terminal 1 a. The operation of the display device 
2 subsequent to the reception of these pieces of data 

5 will now be discussed. 
[0320] Upon receiving the difference captured image 
data 1 , the difference captured image data 2, and the 
display status management file 34 from the terminal la 
at the communication unit 28, the arithmetic unit 27 

/o transfers an image synthesis command to the image 
synthesizer 42. The display device 2 enters the image 
synthesis process in the difference capture function. 
[0321] Upon receiving the image synthesis com-
mand, the image synthesizer 42 rewrites portions of the 

15 captured image data stored in the captured image data 
memory 37 corresponding to the difference captured im-
age data 1 and the difference captured image data 2, 
based on the window area information file 36 corre-
sponding to the image displayed on the display 21 and 

20 the display status management file 34 (the difference 
captured image size 1, the difference captured image 
size 2, the difference capture origin 1, and the difference 
capture origin 2) received from the terminal 1a. The 
process subsequent to this operation are identical to 

25 those in steps S17 and S18. 
[0322] The amount of image data transmitted over the 
network 3 is smaller in the difference capture process 
than in the full-screen capture (or the partial-screen cap-
ture) process. The workload on the network 3 is thus 

30 reduced. The user constantly monitors an updated im-
age of the terminal 1. 
[0323] The above description of the difference cap-
ture process is based on the assumption that a dedicat-
ed program installed on the terminal 1 is used to capture 

35 the screen. If a driver for directly detecting a difference 
in the content of the video memory is available on the 
operating system (OS), such a driver may be used. 
[0324] The image data may be exchanged in a com-
pression standard format (such as J PEG) between the 

40 terminal 1 and the display device 2 to reduce the work-
load on the network 3. 
[0325] In the above description, a variety of requests 
such as the display request and the single-window 
screen presentation request is performed by operating 

45 the input section 23 on the display device 2. In other 
words, the display device 2 has the initiative in the or-
ganization of the screen. Alternatively, each terminal 1 
may have the initiative. The conference participant (the 
user) enters a desired operational input by operating the 

50 input section 13 on own terminal 1 . The input information 
is transferred to the data management processor 18 
through the user interface 14. The data management 
processor 18 in turn sends the request, including the ter-
minal name and the IP address of own terminal 1, re-

55 sponsive to the input information to the display device 
2 via the communication unit 17 and the network 3. The 
request is received by the communication unit 28 in the 
display device 2 through the network 3. The request is 
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then transferred to the arithmetic unit 27. The operation 
subsequent thereto remains the same as those already 
discussed. In this way, a variety of requests may be 
placed on the terminal 1. 
[0326] The terminal 1 may designate the capture area 
by containing information, which designates the full-
screen capture or the partial-screen capture, in the va-
riety of requests. 
[0327] The priority order may be designated by the us-
er as necessary as described above. Alternatively, a plu-
rality of terminals 1 which are scheduled to be connect-
ed to the display device 2 may be assigned beforehand 
priority order. If the terminals 1 are assigned beforehand 
the priority order, the priority assigned to each terminal 
1 is automatically set in the priority item of the display 
status management file 34 when the terminal informa-
tion is registered in the display status management file 
34. 
[0328] In the second preferred embodiment, the ten-
tative window area is determined based on the tentative 
window area setting file 35. Alternatively, the tentative 
window area may be determined through calculation 
each time. 

Claims 

1. A display system comprising: 

a plurality of terminals, each terminal having a 
screen capture function, and sending image 
data, captured using the screen capture func-
tion, over a network; and 
a network interactive display device, including 
a display, receiving the captured image data 
transmitted from the terminal through the net-
work, and having a multi-window screen pres-
entation function for synthesizing the captured 
image data into single screen multi-window for-
mat data to be displayed on a display screen of 
the display, 

wherein, as processes required to present the 
single screen multi-window format data on the dis-
play screen of the display of the network interactive 
display device, the terminal performs a size conver-
sion process of an image size of the image data 
captured using the screen capture function and the 
network interactive display device acquires the cap-
tured image data subsequent to the size conversion 
thereof from the terminal, and synthesizes the re-
ceived captured image data. 

2. A display system according to claim 1, wherein the 
network interactive display device divides the dis-
play screen of the display into windows of the 
number equal to the number of terminals to be dis-
played, determines a display size of the window as-

50 

signed to each terminal to be displayed, and sends 
information of the display size to the terminal . and 
wherein the terminal performs the size conversion 
process on the image size of the captured image 

5 data to the received display size when the terminal 
receives the display size. 

3. A display system according to claim 1, wherein, in 
addition to the size conversion process on the im-

10 age data captured using the screen capture func-
tion, the terminal further performs a color conver-
sion process on the captured image data in accord-
ance with a color count of the display of the network 
interactive display device before sending the cap-

15 tured image data to the network interactive display 
device. 

4. A display system according to claim 3, wherein the 
network interactive display device also sends the 

20 color count of own display to the terminal when 
sending the display size to the terminal, while the 
terminal performs the color conversion process in 
response to the color count received from the net-
work interactive display device. 

25 

5. A network interactive display device connected to 
each of a plurality of terminals through a network, 
each terminal having a screen capture function, the 
network interactive display device comprising: 

30 

a display; 
a communication unit for communicating in a 
two-way fashion with each of the terminals; and 
a display control unit, 

35 

wherein the communication unit receives the 
image data which has been captured by each ter-
minal through the screen capture function thereof, 
and which has been size converted to a predeter-

40 mined image size by each terminal, and the display 
control unit has a multi-window screen presentation 
function for synthesizing the captured image data 
received by the communication unit into single 
screen multi-window format data to be displayed on 

45 a display screen of the display. 

6. A network interactive display device according to 
claim 5, wherein the display control unit has an in-
sertion function for inserting a new window into a 

50 current display screen to display the new window. 

7. A network interactive display device according to 
one of claims 5 and 6, wherein the terminal that pro-
vides the captured image data to be displayed on 

55 the display screen of the display is selected in atwo-
way communication of the communication unit by 
one of the network interactive display device and 
the terminal . 
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8. A network interactive display device according to 
one of claims 5, 6 and 7, wherein the display control 
unit has an expansion display function for expand-
ing a predetermined window from among a plurality 
of windows forming a multi-window screen dis-
played on the display screen of the display. 

9. A network interactive display device according to 
one of claims 5, 6 and 7, wherein the display control 
unit has a single-window screen selection function 
for switching the display screen from a predeter-
mined window from among a plurality of windows 
forming a multi-window screen displayed on the dis-
play screen of the display to a single-window full 
screen. 

10. A network interactive display device according to 
one of claims 5, 6 and 7, wherein the display control 
unit has an erase function for erasing a predeter-
mined window from among a plurality of windows 
forming a multi-window screen displayed on the dis-
play screen of the display. 

11. A network interactive display device according to 
claim 10, wherein the predetermined window is se-
lected by one of the network interactive display de-
vice and the terminal in a two-way communication 
of the communication unit thereof. 

12. A network interactive display device according to 
one of claims 5 to 11, wherein the image captured 
data received from the terminal is obtained by des-
ignating the whole or a portion of the display screen 
of the terminal. 

13. A network interactive display device according to 
one of claims 5 to 11, wherein the captured image 
data received from the terminal is obtained by de-
tecting and capturing only a change on the display 
screen of the terminal. 

14. A network interactive display device according to 
one of claims 5 to 13, further comprising a display 
size determining unit that divides the display screen 
of the display into windows of the number equal to 
the number of terminals to be displayed, and deter-
mines a display size of the window to which the ter-
minal to be displayed is assigned, and a controller 
that sends the display size determined by the dis-
play size determining unit to the corresponding ter-
minal through the communication unit, wherein the 
controller receives, through the communication 
unit, the captured image data, having the converted 
size equal to the display size of the window as-
signed to the terminal, from the terminal to which 
the display size is sent, and controls the display 
control unit to synthesize the received captured im-
age data into single screen multi-window format da-

52 

to to be displayed on the display screen of the dis-
play. 

15. A network interactive display device according to 
5 claim 14, wherein an aspect ratio of the window as-

signed to the terminal to be displayed is equalized 
to an aspect ratio of the display screen of the display 
of the terminal. 

10 16. A network interactive display device according to 
one of claims 5 to 15, wherein, through the commu-
nication unit, the controller also sends a display 
color count of the display to the terminal when send-
ing the display size to the terminal, and receives the 

15 captured image data having the converted size 
equal to the display size of the window assigned to 
the terminal and having the display color count con-
verted to the display color count of the display of the 
network interactive display device, from the termi-

20 nal to which the display size and the display color 
count have been sent, and controls the display con-
trol unit to synthesize the received captured image 
data into single screen multi-window format data to 
be displayed on the display screen of the display. 

25 

17. A terminal connected to a network interactive dis-
play device according to one of claims 5 to 16 a net-
work, the terminal comprising: 

30 a display; 
a communication unit that communicates in a 
two-way fashion with the network interactive 
display device; 
a screen capture processor that captures the 

35 content displayed on the display screen of the 
display; 
an image converter which converts the image 
data captured by the screen capture processor 
to data of a predetermined image size; and 

40 a controllerthat sends the captured image data, 
size converted by the image converter, from the 
communication unit to the network interactive 
display device, 

45 wherein the terminal generates the captured 
image data that is to be displayed on one of the multi 
windows displayed on the display screen of a dis-
play of the network interactive display device. 

50 18. A terminal according to claim 17, wherein the dis-
play screen of the display of the network interactive 
display device is divided into windows of the 
number equal to the number of terminals to be dis-
played, a display size of the window assigned to 

55 each terminal to be displayed is determined, and 
the image converter converts the image data cap-
tured by the screen capture processor to data of the 
display size assigned to own terminal. 
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19. A terminal according to one of claims 17 and 18, 
wherein the image converter performs a color con-
version process on the captured image data to 
match the display color count of the display of the 
network interactive display device in addition to the 
size conversion process, and the controller sends 
the captured image data, which has been subjected 
to the size conversion process and the color con-
version process, from the communication unit to the 
network interactive display device. 

20. A network interactive display device connected to 
each of a plurality of terminals through a network, 
each terminal having a screen capture function; the 
network interactive display device comprising: 

a display; 
a communication unit for communicating in a 
two-way fashion with each of the terminals; and 
a display control unit, 

wherein the display control unit has a multi-
window screen presentation function for synthesiz-
ing the captured image data, captured by each ter-
minal through the screen capture function and re-
ceived by the communication unit, into single 
screen multi-window format data to be displayed on 
display screen of the display of the network interac-
tive display device. 

21. A network interactive display device according to 
claim 20, wherein the display control unit has an in-
sertion function for inserting a new window into a 
current display screen to display the new window. 

22. A network interactive display device according to 
one of claims 20 and 21 , wherein the terminal that 
provides the captured image data to be displayed 
on the display screen of the display is selected in a 
two-way communication of the communication unit 
by one of the network interactive display device and 
the terminal. 

23. A network interactive display device according to 
one of claims 20, 21 and 22 wherein the display con-
trol unit has an expansion display function for ex-
panding a predetermined window from among a 
plurality of windows forming a multi-window screen 
displayed on the display screen of the display. 

24. A network interactive display device according to 
one of claims 20, 21 and 22, wherein the display 
control unit has a single-window screen selection 
function for switching the display screen from a pre-
determined window from among a plurality of win-
dows forming a multi-window screen displayed on 
the display screen of the display to a single-window 
full screen. 

25. A network interactive display device according to 
one of claims 20, 21 and 22, wherein the display 
control unit has an erase function for erasing a pre-
determined window from among a plurality of win-

s dows forming a multi-window screen displayed on 
the display screen of the display. 

26. A network interactive display device according to 
claim 25, wherein the predetermined window is se-

10 lected by one of the network interactive display de-
vice and the terminal in a two-way communication 
of the communication unit thereof. 

27. A network interactive display device according to 
15 one of claims 20 to 26, wherein the captured image 

data received from the terminal is obtained by des-
ignating the whole or a portion of the display screen 
of the terminal. 

20 28. A network interactive display device according to 
one of claims 20 to 26, wherein the captured image 
data received from the terminal is obtained by de-
tecting and capturing only a change on the display 
screen of the terminal. 

25 

29. A network interactive display device according to 
one of claims 20 to 28, wherein the display control 
unit comprises a window area information genera-
tor which divides the display screen of the display 

30 into windows of the number equal to the number of 
terminals to be displayed, and generates window 
area information containing a display size of the 
window to which the terminal to be displayed is as-
signed, and information identifying a display posi-

35 tion of the window, an image synthesizer which syn-
thesizes the captured image data from the terminals 
into single screen multi-window format data in ac-
cordance with the window area information gener-
ated by the window area information generator, 

40 thereby generating synthesized image data, and an 
image processor which processes the synthesized 
image data generated by the image synthesizer;
thereby generating display image data and output-
ting the display image data to the display. 

45 

30. A network interactive display device according to 
claim 29, wherein the image synthesizer synthesiz-
es the captured image data by contracting or ex-
panding the captured image data from each termi-

50 nal with an aspect ratio of the image size of the cap-
tured image data maintained. 

55 
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