3

FERNR00A-SOSH 1 P2008- G008 1A

[0103]

i, REMRE O ;s%‘:‘eiifa T d BRI f xx’“i“ﬁ
FHETLHRRTRL
AMACPRE R,
ME D The D E Sl

AC T E L B

E

PRSRSRRETFNY 1 &
PRPEIET S (27 LI SRS
: wi { YT TR AT e ML
§FeR ’{ .3-'<~:?‘} &

1

(0'.&3«1;

TOMISI T AR RAL S B RN AR R L THE L HETA
EREA CYHER; gﬂfiﬁu-\l 34 3\ f,.fﬁ.f:\‘iz;.”‘ 0 O P: LT, fmiz
208 TEEY FORFEESELTA (R 1095

{ﬂ@}

6 . “U!wﬂt« 38, Et

Era o R :
LT, HONErRRas R o O
PEME 30T, #8 ENEY
{o16]
Wy, ?Mﬁ";: I - S
zré%‘ . /\ »v;‘s

. BB 2 0 3. Al ?{x: {3 w;m&%:ﬁf; '}"h;ﬁi SEESL (RF e PE10
5 : )

. /“'f
s R

& 31O RN TA, ::&‘\} 35 . ; L &5“56?: SRS
H LA T ea AEH 104 \ 3 ii%é%?’f“i Ay

SRR “fi“ L TH

PR PN

RFw B L0 SEyT . FRE2 03, BER
HFSHHT L TTEAET e , Ex?ﬂ cwzsl\,?ii A,
c A DT SR - SR RO A ;7‘3'5 %

SRRE AP TS L O TRELAEE S W*‘ﬁ*
SRR T4 (Hw

. BRERNRE 2 1l
{1083

DL BHMAEZ O3S 8
oIz, ST A S B DS ;
CEBRFALXLGCPRUT O L, R 2 w{}'x;;\
P10,

[o100]

LR,

R RIS

I 2 0 348 *ﬁfiﬁ?"“ﬁ:?§‘ﬁfc‘§€ﬁ FOAATNT Iy iraXTR 1048

o g
3 e}uf\» 1\

‘?%1 ‘_‘ T E TR H
YES) & 1

A RIHUSES w8

R¥FeTHRLL ,~§ b

TR L1 3 CEGT . IR
2, 3( i ?.ﬂi:s‘;"i@i’?i‘?:»-"‘-f R I HHPIVPEHET }
BER AT 8RN 21 Aot b f PR I A S
WHEZ O30, B2 0y ﬁﬁﬁi LR 5 O 6\“” IR
L{AF» P81 15 B F 781§ 3RiMma.

Page 1396 of 3224



it

W

foti1d

EF PR I020E0T USBA 2 ¥ -2 2 f RO VUSRS BFRA S
11’:&\7\0”‘?‘} AR ﬁ..fﬂ'w"‘v? SI02: X0 MBS Ly S 1S LEEY

‘:::u VELBASFUSRFEAN q’ USSR R T
5104 N0y # : f‘i*“e”?m e PTRE1S

-.rw’w "*“,@%:f{;ﬁf\«"“& EFRLRTH->TL FORINEY

PrE R R i ??f% T w*”‘@ & E . WRF R ':i oY .-% fiw‘f}“if LU Ry

BOWBRREFHROLIELTE,

{a113)

?ﬂw } TEmny . P2 038, B8 » s

BEE2 © 344, QRATE Y ThA 2 LA |

R e 3“@*; RE 7T gL

PLRFeTR LML LRSI RETL LY
{Ulif‘x

‘%55’:‘:5:"\ f 1

SR
“‘w’?ﬁi\
SN
‘133-'3\\
{0113
B A \ .

‘“‘)\f AR

o SHAIN e. Aoy LT
EHONRBSEBSRD IR LT Sy,

'§'I\t§*§ﬁf‘§£:$ V3

2 U 5 “‘“’\3??5)?1?“%“ fﬁ‘i “ﬁi\?ﬁ’: B2
{QE \»~}

3“5@%’?%}%5Xf&{} JOROIE ¥ far:
TRb LA ﬂm»@-:g, :
ZRL LT
~ IR 1
ER ?J\ B e BTG 4
w‘-&’}ﬁéiﬁﬁ’s‘i; HFEEE L ORI L

LA TS AR (T P2

10T
1*&"““ T 'fiisi #
VREAF TR
Ll 28Bit ”h‘%é}\ 3
FHMNTENT S, ad i,
:f' oy ‘*"*‘?3\?3’ .'% &'wﬁf@%‘%x““‘ e g ,;\ R e WG
5;**\,*3«* DL RrTa-PRESOCPUI R, BRER
L R e AP LRI S50 B i AP LR GRS N

L A ¥
i 7“ ““'?f

= SRR
L.:“i % ‘: f&ielﬁgf R TST R T
& RS ERTLES

L= z‘(.?ﬁ'é‘? AR ‘H;%&%

Page 1397 of 3224

e
A~

S5 {PI00R- G050 TR



-
ov]

} W

SERRSRRALEORS Y- FRRT L o T, SHEEOWERrm AR
T

e o

{o12 ﬂ}
SEEOELT . BRI
ER E: AN I W FC RN T AN, I

ﬁf“f\lﬁﬁﬁ’hm LWL R R TR w%%ﬁtitﬁﬁh.
: TIARELC Y ; :
mﬂftiﬁ%Mﬁﬁﬁwﬁ o B
Lo A SR R

W

:.v’r(

DRGIT LB WHE

:@v%wxﬁ%@agixwﬁ . B
T3 7 e PR

.
!.»\r’

K SRAL. WEF20 31, $F

O rﬁﬁé‘* %}};’@% {if EAAF T

33, MEFAL RIS USHA P2 {20 Uatih

FoeS AT L IOMBHIRGYT . SRV A1 HBUSR
¥ FeFaf X201 *mi&;x‘ :‘:-- TEISI VRS HE
$2034. &‘“\&Bxﬁ‘ IR RT 3 3}» L, _ggsgg_g:w.,

FERH 2 0 e FBNEEIR T AT AR A SRR E 1 ¢
VO RHEE 2 0 38 NS ERETONEIE B A A

38 N BRE20 O PEREER T EETH S
{ PSR4 VRS Y . REEN2 03 SRR (R
7} E,-”":kﬂ%x RF 781314

M;“‘ *:3 {3
spET
TG
{9120}

AFwTRLISE
3135 :YES)
{LrTH. —H ﬁ'a"ﬁ%i&?f"?z-’:’ﬁ\%’? i

@%ﬁ%ﬁ’f %u«mwugga

FONQ) . VB0, AN AR TSI A TERNT S,
{0127}

EOT RN 2B 2 0 38 }ﬁf S5 SCRRRAE S i P B
"‘E“L" DRSS R (AN asHRl )Y X
Ly AR~ EEL w#i%i'g ALGRLTES. 2

BEFETA I LTS A, &0, oy 2
Y SIS i\{w D&, TPFRPACHLCE, Mgz oxg, 88
ELPFFREPZEFOHTI L DT854

SRSy
Fa4 R g
{oias)

;»}; Fr . REE tmm@ﬁﬁ?ﬁ' s:'a‘@i»ﬁ;s u%‘%ﬁ R oy S E A CE CL T RO & 55 X
R DR /,3» .
TEBAITED . BEEy
R R LT #“éﬁ'@‘»@.,
e Y 2

Page 1398 of 3224

e
A~

S5 {PI00R- G050 TR



{20} T

EHHEE RS- ERT A LR L e a0 F s PRRTE S,
{otmm]

£ﬂywﬂmV&§4“«w“i

. ArlPa~p
é’» .?\o B e~ P "‘))i”‘ i {“ TTHL.

o B 2RI

WE - PR S, USE
fbmw§30 :f%mILDSUS%
MEF ST w2 RALPO-FANLE S
PUSOS . T3 AREBNTG X3 28
SPIANNAIO TR0,
[o1313
?%K\ﬁﬁfxw“%\'i\iﬁﬂio‘”v}}UP
ANA ¥ d 23108, v9AB311 L 3

s&xxumemL

§£?513&\7wW\m{vﬁﬁ@)%xx?F%$?3:
PRE . SRATBTAN2ONARI 1 S HEL Tyg B

i
BM2OHHAI LS EOF-FORH RO SRS &AM

USHIRZEIOL LU
S B R EAU S

ARY I OGIE, ARL—F 5

BP0 e b 2 0002 B 2 REI AN

HAY FTCPUSOREIAENIONSS ':"’ © )

RN TR ﬁ”f;14ﬁﬂﬁﬁkw
LRI

EEAR TS Y . 20
3 3";?" i.\f\) }‘43“

/

MV§“ n?@w
(S5 -
ALY

‘<-‘LU %Jn

ot f"" )

g

TEUSOSIE AT BT, DLl e B
FHBRLENR A F TR BAH AT IINERS
FRALS, FaRn X A0 Fo RPE S VRN
w&wxwwfsaafwx%mﬁéi*%S“Q\minbgwtﬁnwm

EREZZEEEY . FROBEAE I LA,

S :\"'»;2?

ﬂ \‘;}

‘35 b t»MV%%swaW§ww
S A, vt a—-FRENRE
e } R EIL' e B S 3T »f) N *.'.; 3

21, 6 i.\ ("‘4)“':"&‘7) %3
{o136]
5 b

. ﬁ&\

JORR

N, ek
]

P

¥,

SBIRFFINd
54 \fi“kia‘»-}%?‘ii,:é::?\

,....,
5]
o
&

e

- D% T3
e
7

¥

ool
oy v
e |
o gl
(gg *

™

ORI R T R R L AN TR
ES}\kP*“ﬂ”Q\§w~b?% { P FEZ 0L
Ao oL, B 48RS 2208827 \’}*"Jf«i%* UHH . BEEE,

Page 1399 of 3224

e
A~

S5 {PI00R- G050 TR



{91383

's‘éx?zszﬁh

v/r
o

Pi 3 (3‘ TR
ﬁﬁ“” AL EEE
{{} ,}’}}
SIS f«"§¥3§‘d§§§
KRISBCPULL O LisE

3‘4“—\ -~ R tvy
&I Lw\

MR EECE She e

Ahey é .

S?s»\s{m 3 ;mgw

BROPF F IR LT OARET
Zf wab b d 08 .N{w*?‘m‘:‘rf?,éi* e
DUPUIO T, NS A] v 1 9
.\"\\j‘ﬁéﬁk&fn\,;&‘f@ﬁ{'“ :, ﬁ “bzﬁxfﬁ’
- f"‘)’““’”"‘%ﬁ*&“% 3

B N e
P S

‘“}\f 1&‘\«
210K F ¥

mww-vr 151

4 g7 5 S
?“;‘-’L} CNO?

w; J{‘f‘i‘%»\ kP

CPUIN S, BRI
BITEE 2o

BT RG &ég@; M
LT, B 2

HUETY
C:\I'f\ 3

TPRUIORM M;ﬁ[y%, :: iR x( i h,.as‘
§ 14 O- { o FONNEREEY
el

é@‘ﬁ:ﬂ A4 sk

SZ1 14 pl 208
BEGEOF F 8 ;\;ssj OF R} r\g' 2 A
{RISGOFUL O LR, ity »:.N.?"U}.‘ i“‘\i‘:
?ta‘f: :.5: ***i‘%.f‘lz? f.'> ‘5’ USBOaF 727210380 LTy /L“‘?’\;‘iﬁ%
’. “ﬁ%‘s} AR AN OeH ( RS, SRS 21
aFQORFACRES RS HETE I R g

Page 1400 of 3224

56 TLP00-




{2
(8

} W

SO RNT ) EREAI 2L gﬁgﬁ%@&}ﬁ A e ;_ FOHRL e FOQEFAN
i %‘@j ',m;« {RFePS211YESY, CF 3‘" “%;i. REBRE A

{Ul‘ifx}
AP FSA06EEWT, OPURG
BOERY &3 &
LM E
{ou7l

RF w782 U 7 i:;i"w\ CCPUR0 S, FHEAE L e
HHRHRSERL &“Nﬁ.i&\ OISR 2 A R LB s A
R LA iR Weﬁﬁs‘fstn’t”“ﬁﬁuhk FOTER Y, TS OSSR LR
“M?‘ iES . R N2 SRS L EENER TN T L FnR SRR
FHRHCS S NAEHERS TRV EEICH ADTEMMI DTS
UL

TONEBI AT FUENEREL s HET Y |
FA LT A ol PR L0

PO 2SN @"ﬁ}iﬁ? &

St S RS A NG G “’“. QPR3
SORREORSER BEL L SR SA R LA
ﬁiﬁ@g%is}; ”‘i3}=§§‘*vw} &y, CPUADSH.

g LU RN (98
EREHABNERSL

s 5 \“‘)LW‘ PN

.,

B Pt 1

FRARTTFEELLY .

{Uléq i

SR THTL CPLIGSE. m*w‘ﬁ
AL Ol @*x&?f’ BT f&?
AR - Ty BORRES
OB EE R m:ﬁs S g
. R
~RAEES LT Ry

R1E4 ‘.v'f ﬁﬁ’fﬁ‘f"‘“‘b
o TS FOFET AR
{::31:'50}

SN A Bt :
AL SN SRR

,y\:« 3:55;

e

RUSE e
§”1‘f§ H

EEHEL Tovlund

Sy TR Z T GO

SRS
w2 v)u‘i*@.\

VS amLTE
i--fz \\;“1 t‘ «wsf* : 3@%::*:%4 T BTRE, IE
A TSN SR A f‘-v"é %‘%%m;*; S, DHERF R IUD-R
AN L 2RO E . QRUSOSH ., RPN 21 H O~ ROMELY

R 3 1y L ->TEHRTALOTRS,

o

NG Iy

A~ FEHRE 3 i”"?”\{ AFEFALHLA
20} . IO

\’“"fx e i\w«w wa‘:“(w;aaﬁ

Page 1401 of 3224

e
A~

S5 {PI00R- G050 TR



233 ¥

TTAARI A3
QDIYES), CPUSOBEEES 73 vb\n%w**'li} iR
i ',3;%}{? 107 %}@ﬁ}ﬁ-ﬁ. .'. “‘: 1T#USHaRP 301 820LT
P, B> Do~y 3iosl “"'Lii?}’i:v’ SAZEFANL 31D A v
A §&$“ (AFw 8221},

{Wi“if X

?;r

;;5> .3- ( 5 ‘5:‘ i, »‘)\‘)\ 2

o &

RSN

L. R R
FARP IR Y

FU3Ias
n’z‘:L'?*‘s“fi
[015%

g

WLAN (SRLANY @ a}

RS

:‘\
. 3
ERSNERE S IR E =‘~‘Fv~ 7 "“i‘ ;n ?5?‘?"‘(1’ Lizh L-K f*‘mw’ THE, TR
PUB QS U ’?’}"* T, %&‘“"\1 LR
L EREEA "‘\1 &

';‘?' > \WLAMH\ o ?‘”m’?\'#
. WELAND R b2 1

Ao “”\’f‘ DNEA sww .
{0 .%si";}

. ga}s’&ﬁa.w T

(AF w8225 Y

SR LA e TN
}_12.,‘ TYid t.i&&i )
,;'\W»r} AL 12 x’;‘*‘*é*ﬁl
Wfﬁ?\\?“ ¥ ':'?"?*"’ [N

15 ':; D NG } SRR

LR

: (SARRS U A IR i b S R el
LY <30 #&i&:ﬂvﬁ Eand SleAsyarbo-SEER 21
%,93\%?\3:&: MER Lz 3xdHLTY ’) ‘Zé" '_}”‘ e ARFLAMYIION, OF } 33*5
THEBLILELTWE, ZOXSEXE2 SRR 1 2 1 SuE
123 /‘%‘EF&WO N, OP P C‘\‘c‘f?‘ {*“45‘*3 At B 3 8] 71'»5\5%&*5*;35{,.\ 2;: 4

‘\ﬁi} R ; y-ﬁuﬁ TR A . BIAN . RF TS

E{?‘ﬁﬁ : SEGTE fawi 2y M:wv é’iﬁi R AN i&@'«&):\:é:.,.‘
m&ﬁwlﬁsuﬁaﬁsurprwx #70. :

t\m K\E‘:U“b PSR 2 h\:\“ﬁ?:s'@%

5 THL, 0, B ﬁ“*"’\!“ (1\

F e e DR TE I ae

%:*»““7«4 F?W“»‘i&“ﬁi ‘1% »mL%“«*O y "L.

FRETS.

[o15e]

PLES L 3 RSOl 9L ST iy
EHL BES2 06 %?wséki‘?f“ AN T
o BT - P RS L OB R O v Y- S
THL . SOERFEA A, EEEERR “‘?u/

Fi

JON
R
=

INEY

B :
o t - % SEER, A
SR 2 3 A

Page 1402 of 3224

e
A~

S5 {PI00R- G050 TR



’.3\‘?:=(w~sw3< *‘,"
BB ER

. BEReo®

{uit}(}}
ELE. RSB BT
&b T NREOMBCE S V*’?” RS, RNER
TR B LSBT H A

{L bl}

»héiégﬁ LA, Ih

fA1 & 1Effif§§
R ﬁﬁ -‘, A

SHEFL BN
,wﬁ“%ﬁ&z&?& i

SHA N } £ i§£§§é*‘

A ?‘%ﬁﬁ‘(% R ‘?‘%ﬁ?‘fn 2

ST —F = TR E

N

- N e, S
NS ‘\*W’) P NUHL

? i,?: W&%é i}bx{xtx -' ﬁiiﬁ::ﬁ,\, NP TR S
b e P RER Y U e P

2 ¥ N
TE A .

A -SRI
e RN R

Page 1403 of 3224

Y

SO0R- 3056 1200~




EET I

1
-~
e o
Xf

o .
T imwl

e i

E R »;' ]

Page 1404 of 3224

{a)

{ie]

Q5-SI6 1A}

o

e <24
s :
i FRRTRTRTRRRE it
i i {ouoRu foon R
§ H R
$ § Pl |
R ‘ a8
Pond g RERARRS e
F
sz
34
Flom i SF TGRS




{26} FERN2008

’

{I§ed

p«« ko~ 280
B ¥ i
BTN AZSR e

b

0T

y 3

Py

RBRTNR

RS REEIE g

S A ] TR g

B A I3 Smiscincenet

BB AR

pt i

RERL

PR

B 5

WFRLA 2388

|ERTRY 8 445\%5 S

e YRR3R

R [OORITIREr] -
RSN it s

T DB { for o OOWRS
] i
;,..«..«.«..«.......«.«.«.3

MM vz

} 2 LR R |

S T RS i
&

‘
¢ RRSERA )

Page 1405 of 3224



¢y R
{27 RSTREN

551 {PR008-GO56IA

ERIIEY

-l

4
I
4,
!

““‘“‘“‘“‘I‘“‘“‘“‘“ SR
BRARR a

,‘.r-}*«.\ By

NG § SRR b Lo
- stes |
,;/ﬁ'sgsm%ﬁ&'&vf
EPENSEE
S

-

Mw—'«-m—vw—oj S

ERRE DL RREER Lo’

E JRITRE ] 3

g g

R S s e
e 988

%
)
3
#%

&
-t

S s s {'

Page 1406 of 3224




FERNR00A- G056 T P08~

Sy
(SR

(S1Hat. .
GOSG M Q00
{ {

GO3B 2% {30061

i
¥

"

s
e
51
w0
=
ke

o
Y S

,‘,
G
ik
s
e
]

~ e

GOBG W

GO3B 21N 1Y

A BROY WD CROS CBLO DAKY MW0I MM

By A
AMIS Adte DAY BAZE 0D JARE K1Y KA

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(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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. e . Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension - 1 month with $0 paid 1251 1 200 200
Miscellaneous:
Total in USD ($) 200
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EFS ID: 30215483
Application Number: 14344836
International Application Number:
Confirmation Number: 1046

Title of Invention:
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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
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Application Type:

U.S. National Stage under 35 USC 371

Payment information:
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Payment Type DA
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RAM confirmation Number
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Deposit Account

020200
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Kaitlyn Miller
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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 . .. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
162199
1 Amendment/Req. Reconsideration-After] BEEL3004_nfoa_rply_23AUG17 no 8
Non-Final Reject pdf
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156796
2 Extension of Time BEEL3004_EOT_Form.pdf no 2
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190
Warnings:
Information:
612479
3 Information Disclosure Statement (IDS) BEEL3004_1DS_SBO8.pdf no 4
Form (SB08)
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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.

1436080

4 Non Patent Literature CN_OA_04JUL17_filing.pdf
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1115616

5 Non Patent Literature CN_OA_21JUL17_filing.pdf
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d4e3a
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Warnings:

Information:
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Non Patent Literature

4105472

CN_OA_28JUN17_filing.pdf no

6fa9007af2aba4f3b33bf5008d0bec6ffI659)

13

Warnings:

Information:

Non Patent Literature

516082

EP_SrchRpt_01AUG17.pdf no
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Warnings:

Information:

Foreign Reference

3512157

EP1329055A2.pdf no

0028d948¢226: 285dd2|
55967

91

Warnings:

Information:

Foreign Reference

18017418

JP2008090561A _filing.pdf no
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Fee Worksheet (SB06)
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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/EO/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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Application No. Applicant(s)
14/344,836 BEEL ET AL.

Office Action Summary Examiner Art Unit ATA (First Inventor to File)
CHRISTOPHER BARTELS 2184 ;‘g“‘s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
TH[S COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- I NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)X] Responsive to communication(s) filed on 3/13/2014.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[] This action is FINAL. 2b)[X] This action is non-final.

3)[1 An election was made by the applicant in response to a restriction requirement set forth during the interview on
__;therestriction requirement and election have been incorporated into this action.

4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X Claim(s) 1-102is/are pending in the application.
5a) Of the above claim(s) 1-81 is/are withdrawn from consideration.

6)[] Claim(s) _____is/are allowed.

7)X Claim(s) 82-102is/are rejected.

8)[] Claim(s) _____is/are objected to.

9)[ Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitp/Awww usolo. gov/eatents/init_events/privindax.jsp or send an inquiry to PPHfeadback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 03/13/2014 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)JAIl  b)[] Some** c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)
< . . Paper No(s)/Mail Date.
2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:l Other:
Paper No(s)/Mail Date See Continuation Sheet. ) ther:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20170403
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Continuation of Attachment(s) 2). Information Disclosure Statement(s) (PTO/SB/08), Paper No(s)/Mail Date: 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, 02/15/2017.
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Application/Control Number: 14/344,836 Page 2
Art Unit: 2184

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 gquotation 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
yvear prior to the date of application for patent in the United
States.
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Application/Control Number: 14/344,836 Page 3
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 10007,
see Fig. 7, [0112].}, the processing device having a memory
{“flash 33”7, 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, [01ll6],
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”7, see Fig. 8, [0116], lines 1-3.} to the processing
device, the peripheral device having a transceiver {“panellink

transmitter 517, 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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Application/Control Number: 14/344,836 Page 4
Art Unit: 2184

communication {“proprietary busses used for transporting video,
audio..”, [0088].} 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].} of the
operating system, a means for data communication {“metadata with
building blocks based on standard IP and compression
technologies”, [0088].} 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].} via the peripheral device;

d) routing audio data between the processing device and
the communication network {“a characteristic of such a
[communication] network 1is to.. route data from one address to
another”, [0088].} wvia 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].}

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].1}.

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] .} 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 457, [0138].}.
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Application/Control Number: 14/344,836 Page 6
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.1ll methods can be

used to feed this information to the DGU 147, [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 27,

[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]1), 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.1l1l 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”7 (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”7 (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) 272-417¢6. 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

Page 1431 of 3224



Notice of References Cited

Application/Control No.
14/344,836

Applicant(s)/Patent Under
Reexamination

BEEL ET AL.
Examiner Art Unit
CHRISTOPHER BARTELS 2184 Page 1 of 1

U.S. PATENT DOCUMENTS

* oty ot Gods | MMy Name CPC Classification US Glassification
> A | US-2007/0033289 A1 02-2007 Nuyttens; Geert HO04N9/12 709/230
* B | US-8,346,753 B2 01-2013 Hayes; Paul V G06F17/30864 707/709
* c | US-2013/0060662 A1 03-2013 Carlson; Andy G06Q30/06 705/26.61

D | US-

E | US-

F | US-

G | US-

H | US-

I us-

J | US-

K | US-

L | US-

M | US-

FOREIGN PATENT DOCUMENTS

* Countrl:;%%%g?\lztm’\ézmg:; Code MM[f(t\?YY Country Name CPC Classification

N

(e}

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

u

Vv

w

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Page 1432 of 3224

Part of Paper No. 20170403




Receipt date:

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

10/31/2014

14344836 - GAU: 2184
PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

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

|2184

Examiner Name

|CHRISTOPHER BARTELS

Attorney Docket Number

‘ BEEL3004/TJM/TL

Us.P

ATENTS

Remove

Examiner
Initial*

Cite
No

Patent Number

Kind
Code?

Issue Date

Name of Patentee or Applicant
of cited Document

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

If you wish to add additional U.S. Paten

t citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner
Initial*

Cite No

Publication
Number

Kind
Code?

Publication

Date

Name of Patentee or Applicant
of cited Document

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

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

Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publicaticn Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate}, title of the item

Examiner| Cite S - . '

o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
Initials No - ; .

publisher, city and/or country where published.

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.B/

Page 1433 of 3224



Receipt date: 10/31/2014 14344836 - GAU: 2184
Application Number 14344836

Filing Date 2014-03-13

INFORMATION DISCLOSURE

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

First Named Inventor | Koen Simon Herman BEEL
Art Unit \
Examiner Name |

Attorney Docket Number ‘ BEEL3004/TJM/TL

C.B.B/ |1 Martin Trautschold, iPhone 4 Made Simple, 2010, Apress, Pages 1-819. |:|

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.
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STATEMENT BY APPLICANT A U
rt Unit ‘

( Not for submission under 37 CFR 1.99)
Examiner Name |

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 mare 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 frem 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 setforth 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) 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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Privacy Act Statement

1.

The Privacy Act of 1874 (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 terminaticn 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:

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.S5.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.

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

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the infarmation 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.5.C. 552a(m).

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 Inteational Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

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)).

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.

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.5.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.

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 regulaticn.
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INFORMATION DISCLOSURE

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

First Named Inventor | Koen Simon Herman BEEL
Art Unit ‘ 2184

Examiner Name | Dean Phan

Attorney Docket Number ‘ BEEL3004/TJM/TL

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), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

ALB
¢ / 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 /CERISTOPHER 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 WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.
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Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT [ — | 2104

( Not for submission under 37 CFR 1.99)
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
from a foreign patent office in a counterpart foreign application not more than three menths 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 frem 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 setforth 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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Privacy Act Statement

1.

The Privacy Act of 1874 (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 terminaticn 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:

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.S5.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.

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

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the infarmation 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.5.C. 552a(m).

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 Inteational Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

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)).

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.

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.5.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.

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 regulaticn.
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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 | Dean Phan
Attorney Docket Number ‘ BEEL3004/TJM/TL

/C.A.B/|1 Furopean Office Communication dated December 21, 2015, for EP 12762258.7.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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/CHRISTOPHER A BARTELS/

Date Considered |

04/03/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. 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 WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if]
English language translation is attached.
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eceipt date: 02/04/2016 14344836 ~ GAUI: 2184
Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT [ | 2104

( Not for submission under 37 CFR 1.99)
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 P8974

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 14344836 - GAU: 2184

Privacy Act Statement

1.

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.8. 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:

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.5.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.

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.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the infoarmation 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).

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.

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)).

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.

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.

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: 05/25/2016 14344836 - GAU: 2184

Doc code: IDS PTO/SB/08a (01-10)
o . . " 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.

Application Number 14344836
Filing Date 2015-03-03

INFORMATION DISCLOSURE

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

First Named Inventor | KKoen Simon Herman BEEL
Art Unit | 2184
Examiner Name %(mmi CHRISTOPHER BARTELS

Attorney Docket Number ‘ BEEL3004/BEU/TL

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document )
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| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
/C.A.BA1 20110023096 A1 P011-01-27 XIAO et al. cited in Office Action
/C.A.B/|2 0070033289 A1 P007-02-08 NUYTTENS et al.
3 0140082227 A1l P014-03-20 BEEL et al.
/C.ALB

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2i Code4| Date PP Passages or Relevant

Figures Appear

Document
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eceipt date: 05/25/2016 14344836 ~ GAUI: 2184
Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

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

First Named Inventor | Koen Simon Herman BEEL
Art Unit ‘ 2184
Examiner Name | Heny Tsai

Attorney Docket Number ‘ BEEL3004/BEU/TL

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove

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 humber(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

JC.A.B 1 JS Office Action dated March 29, 2016, for 14/395,364.

/C.A. B2 Marc AL-HAMES et al., Audio-Visual Processing in Meetings: Seven Questions and Current AMI Answers, 2006.

/C.A.Bf3 Mood indicators on electronic meeting tools" IBM, IP.com number: IPCOMOOOO01171D, Publication Date: March 12,
P003.

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 WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if]
English language translation is attached.
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eceipt date: 05/25/2016 14344836 ~ GAUI: 2184
Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT

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

Examiner Name | Heny 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
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 fThomas Lee/ Date (YYYY-MM-DD) 2016-05-25
Name/Print THOMAS LEE Registration Number b6396

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 14344836 - GAU: 2184

Privacy Act Statement

1.

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.8. 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:

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.5.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.

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.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the infoarmation 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).

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.

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)).

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.

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.

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:

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

10/09/2014

14344836 - GAU: 2184
PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

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

2184

Examiner Name

mm CHRISTOPHER BARTELS

Attorney Docket Number

‘ BEEL3004/TJM/TL

Us.P

ATENTS

Remove

Examiner
Initial*

Cite
No

Patent Number

Kind
Code?

Issue Date

Name of Patentee or Applicant
of cited Document

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

If you wish to add additional U.S. Paten

t citation information please click the Add button.

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner
Initial*

Cite No

Publication
Number

Kind
Code?

Publication

Date

Name of Patentee or Applicant
of cited Document

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

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

Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publicaticn Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate}, title of the item

Examiner| Cite S - . '

o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
Initials No - ; .

publisher, city and/or country where published.
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eceipt date: 10/09/2014 14344836 ~ GAUI: 2184
Application Number 14344836
Filing Date 2014-03-13
INFORMATION DISCLOSURE First Named Inventor | Koen Simon Herman BEEL
STATEMENT BY APPLICANT A Uit
( Not for submission under 37 CFR 1.99)
Examiner Name | Unassigned
Attorney Docket Number ‘ BEEL3004/TJM/TL
JC.AB 1 International Preliminary Report on Patentability (IPRP) dated March 27, 2014, for PCT/EP2012/068166. |:|
JC.A.B/ 2 International Preliminary Report on Patentability (IPRP) dated March 27, 2014, for PCT/EP2012/068167. |:|
C.A.B/|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

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.

English language translation is attached.

1 See Kind Codes of USPTCO 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 WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
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eceipt date: 10/08/2014 14344836 - GAU: 2184

Application Number 14344836

Filing Date 2014-03-13

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT A U
rt Unit ‘

( Not for submission under 37 CFR 1.99)
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 mare 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 frem 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 setforth 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) 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 14344836 - GAU: 2184

Privacy Act Statement

1.

The Privacy Act of 1874 (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 terminaticn 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:

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.S5.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.

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

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the infarmation 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.5.C. 552a(m).

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 Inteational Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

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)).

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.

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.5.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.

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 regulaticn.
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Receipt date:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

01/06/2017

14344836 - GAU: 2184
PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application N

umber 14344836

Filing Date

2015-03-03

First Named Inventor |

jCoen Simon Herman BEEL

Art Unit

Fmaq 2184

Examiner Name

Pﬂ%mxmﬁi CHRISTOPHER BARTELS

Attorney Docket Number

‘ BEEL3004/BEU/TL

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document )
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| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
/C.A.B/|1 0110179182 A1 P011-07-21 VADLA RAVNAS cited in EP Search Report
C.A.B/ 2 P0050015719 A1l P005-01-20 MARCHON et al. cited in EP Search Report
/C.A.B/|3 0090300520 A1l P009-12-03 Ashutosh
/C.A.B 4 20050122392 A1 P005-06-09 Uohansen
C.A.B/ 5 0090092198 A1l P011-04-21 Miyata

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

FOREIGN PATENT DOCUMENTS
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14344836 - GAUI: 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/BEU/TL

publisher, city and/or country where published.

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind [ Publication Applicant of cited where Relevant Ts
Initial* No |Number3 Code2j Code4| Date PP Passages or Relevant
Document .
Figures Appear
English abstract of
corresponding EP
/C.A.BA1 N476242 CN A 2004-02-18 SEIKO EPSON CORP 1385336, cited in CN X
OA
SMART L
2 010/105335 WO A1 2010-09-23 frechNOLOGIES ULC cited in CN OA |:|
English abstract
NEC CASIO MOBILE (Corresponds U.S.
3 ||r02045864 CN A 120110504 oM LTD 2011/0092198), cited in | 3
CN OA
SHANGHAI HUAPING Cited in CN OA dated
4 101631223 CN 2011-04-20 NFORMATION 10-10-16, English |Z|
ECHNOLOGY CO LTD ] abstract
SMART Cited in CN OA dated
5 101454762 CN 2013-06-12 frecunoLoGIES ULC 10-10-16, English |Z|
abstract
Cited in CN OA dated
6 1550996 CN 2004-12-01 SEIKO EPSON CORP | 10-14-16, English |Z|
abstract
SMART Cited in CN OA dated
W 7 101965609 CN 2011-02-02 frEcHNOLOGIES ULC 10-14-16, English |Z|
abstract
/C.A.B/ 8 1385336 EP A2 2004-01-28 SEIKO EPSON CORP |:|
If you wish to add additional Foreign Patent Document citation information please click the Add button Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite T . ) )
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
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eceipt date: 01/06/2017 14344836 ~ GAUI: 2184
Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

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

First Named Inventor | Koen Simon Herman BEEL
Art Unit ‘ 2181

Examiner Name | Henry Tsai

Attorney Docket Number ‘ BEEL3004/BEU/TL

JC.A.B 1 Furopean 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.

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

/C.A.Bf|y Dffice Action in corresponding U.S. app. 14/344,830 dated October 6, 2016.

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

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

Examiner Signhature /CHRISTOPHER A RARTELS/ Date Considered | 04/03/2017

*EXAMINER: Initial if reference cansidered, 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 USPTC Patent Documents at www.USPTO.GOV or MPEP 801.04. 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 WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if]
English language translation is attached.
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eceipt date: 01/06/2017 14344836 ~ GAUI: 2184
Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT  ———— ‘2181

( Not for submission under 37 CFR 1.99)
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) 2017-01-06
Name/Print THOMAS LEE Registration Number b6396

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 14344836 - GAU: 2184

Privacy Act Statement

1.

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.8. 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:

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.5.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.

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.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the infoarmation 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).

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.

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)).

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.

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.

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 PTO/SB/08a (01-10)
o . . " 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.

Application Number 14344836
Filing Date 2015-03-03

INFORMATION DISCLOSURE

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

First Named Inventor | KKoen Simon Herman BEEL
Art Unit 1%61 2184
Examiner Name 1‘%?‘}‘%& CHRISTOPHER BARTELS

Attorney Docket Number ‘ BEEL3004/BEU/TL

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document )
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| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
/C.A.BA1 0020174254 A1 P002-11-21 KITA 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

Pages,Columns,Lines

Name of Patentee or

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code4| Date PP Passages or Relevant
Document .
Figures Appear
English abstract,
/¢ A.B/1 689275 CN A 2005-10-26 SONY CORP corresponds to US X
20020174254

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

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - ; '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
Initials No - ; .
publisher, city and/or country where published.
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Receipt date: 02/03/2017 14344836 - GAU: 2184
Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

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

First Named Inventor | Koen Simon Herman BEEL
Art Unit ‘ 2181

Examiner Name | Henry Tsai

Attorney Docket Number ‘ BEEL3004/BEU/TL

JC.A.B 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 /CHRISTOPHER A BARTELS/ Date Considered | 04/03/2017

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 809. 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 WIPQ Standard ST.16 if possible. ® Applicant is to place a check mark here if]
English language translation is attached.
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eceipt date: 02/03/2017 14344836 ~ GAUI: 2184
Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT  ———— ‘2181

( Not for submission under 37 CFR 1.99)
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) 2017-02-03
Name/Print THOMAS LEE Registration Number b6396

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 14344836 - GAU: 2184

Privacy Act Statement

1.

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.8. 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:

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.5.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.

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.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the infoarmation 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).

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.

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)).

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.

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.

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:

Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

02/15/2017

14344836 - GAU: 2184
PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it 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 |

jCoen Simon Herman BEEL

Art Unit

#2&&1 2184

Examiner Name

#Hﬂm{]’{m’ CHRISTOPHER BARTELS

Attorney Docket Number

‘ BEEL3004/BEU/TL

U.S.PATENTS
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U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear

C.A.B/ |1 20040128354 A1 P004-07-01 HORIKIRI et al. corresponds to CN 1499841
/C.A.B/|2 0100066806 A1l P010-03-18 | YU cited in corresponding US OA

3 0070109410 A1l PO07-05-17 SIEW cited in corresponding US OA
/C.A.B

4 20110150433 A1 P011-06-23 ALEXANDROY et al. cited in CN OA
/c.a.B/

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
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eceipt date: 02/15/2017 14344836 — GAU: 2184
Application Number 14344836
Filing Date 2015-03-03
INFORMATION DISCLOSURE First Named Inventor | Koen Simon Herman BEEL
STATEMENT BY APPLICANT  —— EQ
( Not for submission under 37 CFR 1.99)
Examiner Name | Henry Tsai
Attorney Docket Number ‘ BEEL3004/BEU/TL
cited in CN OA,
1 11499841 CN A 2004-05-26 FUJI XEIOX CO LTD corresponds to US X
/C.A.B/ 20040128354
2 |ho1106681 CN A |200801-16 ||VTRON CORP cited in CN OA, English | =
machine translation
3 |ji788494 CN A |2006-06-14 || TELESUIT CORP cited in CN OA, English | =
abstract
| IXING INTERNAT cited in CN OA, English
4 101022529 CN A 2007-08-22 SCIENCE & TECH abstract X
5 |ho1106469 CN A |2008-01-16 || AWIND INC cited in CN OA, English | =
abstract
6 |ho14a2500 CN A |20000527 || x1a0TAO YIN cited in GN OA, English | =
abstract
“' 7 |ho1828392 CN A |2010-09-08 |[CREATIVE TECHLTD g't‘;‘fr;’;tc'\' OA, English | =
HULONG EDUCATIONAL] cited in CN OA, English
sc.a.py|® |[102023852 CN A [2011-0420 ke cHNOLOGY CO LTD |abstract X
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Initials* | No (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
publisher, city and/or country where published.
/C.A.B/|1 Chinese Office Action dated December 27, 2016, for CN 201280074077.2, and English translation thereof.
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eceipt date: 02/15/2017 14344836 ~ GAUI: 2184
Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

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

First Named Inventor | Koen Simon Herman BEEL
Art Unit ‘ 2181

Examiner Name | Henry Tsai

Attorney Docket Number ‘ BEEL3004/BEU/TL

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

/C.A.BA3 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 /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 801.04. 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. ® Applicant is to place a check mark here if
English language translation is attached.
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eceipt date: 02/15/2017 14344836 ~ GAUI: 2184
Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT  ———— ‘2181

( Not for submission under 37 CFR 1.99)
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 b6396

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 14344836 — GAU: 2184

Privacy Act Statement

1.

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.8. 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:

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.5.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.

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.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the infoarmation 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).

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.

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)).

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.

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.

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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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed

03/13/2014

14344836 - GAU: 2184
PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number

Filing Date

First Named Inventor | Koen Simon Herman BEEL

Art Unit

I 2184

Examiner Name |

CHRISTOPHER BARTELS

Attorney Docket Number

‘ BEEL3004/TJM/TL

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codet of cited Document .
Figures Appear
C.A.B/ |1 6966035 B1 2005-11-15 Suess et al. Cited in Specification
/C.A.B/> 8316138 B2 2012-11-20 Chang

If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
e Cite No . Relevant Passages or Relevant

Initial Number Code’| Date of cited Document .
Figures Appear

c.a.8/ |1 20100087139 A1 |2010-0408 |Glass Cited in Specification and German
Search Report

/C.A.B/ 2 20060095376 Al 2006-05-04 Mitchell et al. Cited in Specification

JC.A.B 3 20090198839 A1 2009-08-06 Banerjee et al. Cited in Specification

C.A.B/ 4 20110115689 A1l 2011-05-19 Sugiyama et al. Cited in Specification

EFS Web 2.1.17

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /C.A.B/

Page 1471 of 3224



acajpt date: 03/13/2014

14344836 - GAUI: 2184

INFORMATION DISCLOSURE

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

Application Number

Filing Date

First Named Inventor | Koen Simon Herman BEEL

Art Unit

Examiner Name |

Attorney Docket Number

‘ BEEL3004/TJM/TL

5 20020196378 A1 |2002-12-26 | Slobodin et al. Cited in Specification
/C.A.B/
6 20130067121 A1 [2013-0514  |Beeletal Related U.S. App. 13/270,659
7 20130050254 A1 [2013-02-28 |Tranetal. Cited in related U.S. App. 13/270,659
8 20120331509 A1 20121227 | Laksono Cited in related U.S. App. 13/270,659
9 20070005809 A1 |2007-01-04 | Kobayashi et al. Cited in GB 2501471 Search Report
10 20100302130 A1 [2010-12-02 | Kikuchi et al. Cited in GB 2501471 Search Report
11 20070244970 A1 [2007-10-18 | Watanabe et al. Cited in GB 2501471 Search Report
12 20060031779 A1 |2006-02-09 |Theureretal. Cited in PCT/EP2012/068169 Search
Report
13 20050036509 Al |2005-02-17  |Acharya etal. Cited in PCT/EP2012/068168 Search
Report and ISR
14 20040263636 A1 [2004-12-30 | Cutler etal. Cited in PCT/EP2012/068168 Search
Report and ISR
\
C.A.B/ 15 20090046139 A1l 2009-02-19 Cutler et al. Cited in German Search Report
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03/13/2014

14344836 - GALI:
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INFORMATION DISCLOSURE

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

Application Number

Filing Date

First Named Inventor | Koen Simon Herman BEEL

Art Unit

Examiner Name |

Attorney Docket Number

‘ BEEL3004/TJM/TL

If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publicaticn Applicant of cited where Relevant Ts
Initial* No | Number3 Code? j Code4| Date PP Passages or Relevant
Document .
Figures Appear

/C.A.B/ oL MICROSOFT Cited in

1 |o02887 wo A1 |2000-09-08 | coRpORATION PCT/EP2012/068160 | L

2 |1246395 EP A1 |2002-1002 |MOTOROLA, INC citea in M
C.A.B/ s PCT/EP2012/068169

Cited in ISR and
C.A.B/ 3 1187480 EP A1 2002-03-13 TELESUITE CORP. PCT/EP2012/068168 |:|
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate}, title of the item
Examiner| Cite S . . '
e (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
Initials No . ; .
publisher, city and/or country where published.

c.a.p/ |1 International Search Report {(ISR) dated March 6, 2013, for PCT/EP2012/068166. ]

2 International Search Report (ISR) dated March 19, 2013, for PCT/EP2012/068167. |:|
C.A.B/
C.A.B/ 3 International Search Report {ISR) dated March 4, 2013, for PCT/EP2012/068168. |:|
/C.A.B/ 4 International Search Report (ISR) dated January 28, 2013, for PCT/EP2012/068169. |:|
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eceipt date: 03/13/2014 14344836 - GAU: 2184
Application Number

Filing Date

INFORMATION DISCLOSURE

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

First Named Inventor | Koen Simon Herman BEEL
Art Unit \
Examiner Name |

Attorney Docket Number ‘ BEEL3004/TJM/TL

C.A.B/ 5 British Search Report dated August 28, 2012, for GB 1206841.7. |:|
/c.A.B/ 6 German Search Report dated November 17, 2011, for DE 102011055443.2. []
7 Jiang et al., "A Novel Wireless Approach for Conference Projecting and Cooperating”, Lecture Notes in Computer |:|

JC.A.B Science, Vol. 4159, pp. 688-697, 2006. (cited in GB 1206841.7 Search Report)

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 USPTCO 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 WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT A U
rt Unit ‘

( Not for submission under 37 CFR 1.99)
Examiner Name |

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 mare 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 frem 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 setforth 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) 2014-03-13

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: 03/13/2014 14344836 - GAU: 2184

Privacy Act Statement

1.

The Privacy Act of 1874 (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 terminaticn 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:

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.S5.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.

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

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the infarmation 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.5.C. 552a(m).

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 Inteational Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

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)).

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.

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.5.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.

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 regulaticn.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

CONFIRMATION NO. 1046

Koen Simon Herman Beel, Eke, BELGIUM;

Yoav Nir, Komen, BELGIUM;

Filip Josephine Johan Louwet, Knesselare, BELGIUM;
Guy Coen, Aalst, BELGIUM;

** CONTINUING DATA i
This application is a 371 of PCT/EP2012/068167 09/14/2012
which claims benefit of 61/534,592 09/14/2011
and is a CON of 13/270,659 10/11/2011 PAT 8756348
which claims benefit of 61/534,592 09/14/2011

*%k FOREIGN APPLICATIONS kkkkkhhkhhhkhhhhhhhhkhhhhd
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORN'\IIE(\)(-DOCKET
14/344,836 03/03/2015 710 2184 BEEL3004/BEU/TL
RULE
APPLICANTS
INVENTORS

BACON & THOMAS, PLLC
625 SLATERS LANE

FOURTH FLOOR
ALEXANDRIA, VA 22314-1176
UNITED STATES

03/10/2015
Foreign Priority claimed U ves Mno STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met D Yes QNO I:I /’\-\,ll\ecﬁv?;tﬁée COUNTRY DRAWINGS CLAIMS CLAIMS
Verified and /BCAHRF_{FIEI(SD/PHER A BELGIUM 6 o4 3
Acknowledged Examiner’s Signature Initials
ADDRESS

TITLE

ELECTRONIC TOOL AND METHODS WITH AUDIO FOR MEETINGS

FILING FEE FEES: Authority has been given in Paper

U All Fees

Q 1.16 Fees (Filing)

U 1.17 Fees (Processing Ext. of time)

RECEIVED |[No. to charge/credit DEPOSIT ACCOUNT
1700 No. for following: U 1.18 Fees (Issue)
|EI Other |
[Q Credit |

BIB (Rev. 05/07).
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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 | KKoen Simon Herman BEEL

Art Unit

|2184

Examiner Name

| ERSPOEMeHy CHRISTOPHER BARTELS

Attorney Docket Number

‘ BEEL3004/BEU/TL

U.S.PATENTS

Remove

Pages,Columns,Lines where

If you wish to add additional U.S. Paten
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1
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U.S.PATENT APPLICATION PUBLICATIONS
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Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
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Figures Appear
/C.A.B 1 200920064302 A1 P009-03-05 COLELLA

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

FOREIGN PATENT DOCUMENTS
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Document .
Figures Appear
1
2
Add

NON-PATENT LITERATURE DOCUMENTS

Remove
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Initials* | No

publisher, city and/or country where published.

Receipt date: 09/19/2016 14344836 — GAUT: 2184

Application Number 14344836
Filing Date 2015-03-03

INFORMATION DISCLOSURE First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT A Uit ‘2184

( Not for submission under 37 CFR 1.99)
Examiner Name | Eric T. Oberly
Attorney Docket Number ‘ BEEL3004/BEU/TL

. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . )
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

C.A.B/ 1 Furopean Office Action dated August 1, 2016, for EP 12762258.7.

JC.A.B/|2 1).S. Office Action dated June 17, 2016, for 14/278,442.

/C.A.B/(3 |).S. Office Action dated June 17, 2016, for 14/725,401.

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

EXAMINER SIGNATURE

Examiner Signhature

/CHRISTOPHER A BARTELS/

Date Considered |

04/03/2017

*EXAMINER: Initial if reference cansidered, 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 USPTC Patent Documents at www.USPTO.GOV or MPEP 801.04. 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. ® Applicant is to place a check mark here if]
English language translation is attached.
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eceipt date: 09/19/2016 14344836 ~ GAUI: 2184
Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT [ | 2104

( Not for submission under 37 CFR 1.99)
Examiner Name | Eric T. Oberly

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) 2016-09-19
Name/Print THOMAS LEE Registration Number b6396

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: 08/19/2016 14344836 - GAU: 2184

Privacy Act Statement

1.

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.8. 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:

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.5.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.

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.

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.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the infoarmation 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).

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.

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)).

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.

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.

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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDLO.gov
| APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/344,836 03/03/2015 Koen Simon Herman Beel BEEL3004/BEU/TL
CONFIRMATION NO. 1046
23364

PUB REQUEST ACCEPTANCE

BACON & THOMAS, PLLC LETTER

625 SLATERS LANE

FOURTH FLOOR O L L O
ALEXANDRIA, VA 22314-1176

000000089376705

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
Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (01-10)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

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

Application Number 14344836

Filing Date 0015-03-03

First Named Inventor | Koen Simon Herman BEEL
Art Unit | 2181

Examiner Name | Henry Tsai

Attorney Docket Number ‘ BEEL3004/BEU/TL

U.S.PATENTS

Remove

Examiner
Initial*

Cite
No

Patent Number

Kind
Code?

Issue Date

Name of Patentee or Applicant
of cited Document

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

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

Add

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document -
Figures Appear

1 0040128354 Al P004-07-01 HORIKIRI et al. corresponds to CN 1499841

2 0100066806 Al P010-03-18 | YU cited in corresponding US OA

3 0070109410 Al PO07-05-17 SIEW cited in corresponding US OA

4 0110150433 Al P011-06-23 JALEXANDROV 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
Initial*

Cite
No

Foreign Document
Number3?

Country
Code2i

Kind
Code4

Publication

Date Applicant of cited

Document

Name of Patentee or

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

TS
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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

cited in CN OA,

1 1499841 CN A 2004-05-26 FUJI XEIOX CO LTD corresponds to US X
20040128354

2 |ho1106681 CN A |200801-16 ||VTRON CORP cited in GN OA, English | =
machine translation

3 |jh7ss404 CN A 2006-06-14 || TELESUIT CORP cited in CN OA, English | =
abstract

| IXING INTERNAT cited in CN OA, English

4 101022529 CN A 2007-08-22 SCIENCE & TECH abstract X

5 (01106469 CN A 2008-01-16 || AWIND INC cited in CN OA, English | o
abstract

6 |ho1442500 CN A |20000527 || x1AOTAO YIN cited in CN OA, English | =
abstract

7 |jho1828392 CN A 201009-08 |[CREATIVE TECHLTD |Citedn CN OA, English | =
abstract

UULONG EDUCATIONAL] cited in CN OA, English
8 [102023852 CN A 2011-04-20 [TECHNOLOGY CO LTD | abstract Xl
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o - . '
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS

Initials* | No

publisher, city and/or country where published.

1 [Chinese Office Action dated December 27, 2016, for CN 201280074077 2, and English translation thereof.
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Application Number 14344836
Filing Date 2015-03-03

INFORMATION DISCLOSURE

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

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 Date Considered |

*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 801.04. 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. 3 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 14344836

Filing Date 2015-03-03

INFORMATION DISCLOSURE

First Named Inventor | Koen Simon Herman BEEL

STATEMENT BY APPLICANT ———— ‘2181

( Not for submission under 37 CFR 1.99)
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 b6396

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.5.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 upeon 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 authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
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 o 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.8.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.

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.

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.

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).

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.

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)).

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.

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.

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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US

a9 United States

040128354A1

20

12 Patent Application Publication (o) Pub. No.: US 2004/0128354 Al

Horikiri et al. (43) Pub. Date: Jul. 1, 2004
(54) TELECONFERENCE SYSTEM, (30) Foreign Application Priority Data
TELECONFERENCE SUPPORT METHOD,
AND COMPUTER PROGRAM Oct. 29, 2002 (JP) oo 2002-314913
Oct. 8, 2003  (JP) .ovvvrmrcrvrcrrrnerernee. 2003-349114

(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

Publication Classification

(1) Int.CL7 ... GO6F 15/16; GOGF 15/173
(52) US.CL oo T09/204; 709/223

7) 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

(22) Filed: Oct. 28, 2003 and the like from the conference system.
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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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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 authaority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soclicited
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 o 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.8.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.

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.
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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.
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requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
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may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.
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National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

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.

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.

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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@ d LA HEE, AR, RE RPENAHBEARTAMSRE.

do EAE, HTREHNBEo-FEEIAAFR ERAA
FMEHEE LAN, AP LEBIAMA A ANGESEZAIITHLSRER
#. Hib, RATEBHEZRGA P BAUEREERE, He, SBF
ERALBRAXLRCAEFEES LAN o, TEAHAMLERA LR
4%, Bt MTHEFTHRERRGA P, LRBALRRE.

ERAEZRLE DHCP &Ly, & TREALS §FHRAARBR
T, MR FRESAT B RERYE X7 DHCP ARESTHEL
B EFF AN RSB HENB, B\, FHRE KFSIAPHA
At HAES B A5 R L H DHCP,

ERFALF &, AEXREREAHE ~AFAL, SHRALEB T}
BHAATFERREEAAT FHEED] LAN 8, FEAAG ERNGH
# 25K LH DHCP, LESETREA P OH L TR WK T &M,

B—F @, 5Kk, EEbSB. BE FAAR(EXEAHT,
AW, BEPFALBAELD 200 ) LS8 HB P, ddER
PREEFELBEAERI AN TRERFEF. Kh, RiTHH
FOHRPABRSUGERS RS, REGEERPNGARBTAR
EREE YA B RGETRIE.

HASE, ASSTPERELS LAN Hofgde ARt
BEETHEGHBIARARLER, pEFHE, RBTHFEHA LAN
FATQW, MM BEELORE X088 ERaE i F R,

Ki, REARSESANBEEREANAATEN, HATRLEE
BhERETHRERA, PRESLFBTHERAERERIH LN
EHE LAN, HASE S REAE, pRIBHGE, HEEEL
AMAT S AT B8 B 5548 B B4k,

ZRALEF R, KAVERASEAFER, AXHEMLRES
RERAAFEAT, FEERGE S AR PSRRI AEOBAT, #
HHEA LAN B &N ALK,

10
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HTHEALF M, FURESHEA AGIRZENHTEL
HREMESFIRB B o, FANLBeoads —4328EE, AT
FREARREELE LAN; AEA-~PREELE, ATHE LAN 8%
MAERE R, REGLATRERLUBEHFLANREEES
LAN, HFEEATHFANBSEoREINEELR RSO FE, AIHA
IR EGEEELRENS.

FARALBORREEATHEEARREEEY LAN 8
(B, HAEEASREAEN LAN 808) , HRLOEATRIRSHY
REEE. B, SHEFER AN RS, REEEHE LAN
GEIMBERRERBHEARERE, FASEAINEEHRERE
HEME.,

bR, SHFARBBoSBALLAREEN, HTHRER
EEFHRERS, ARLETAMAFAEREINS.

EHib, #4e, EER LAN $480F, REXREFEREFAMNS
Bo, #ERZEFANBEoR RN LB THERLABRLEY
BEARRE HWATARESAEHARRNIRFLUANHEHYRE,
Aaf, 5HAREERIBRELREEDPAAFINRZEHZLELRR
BHHHAR, AXHESE 28 MR EGEERK.

FABBErE oM A RIEE, BTEATHFARBE AR
HELAREENTE, ATBLLARETEANED LAN S ENEZE P
W RE~ALREE, pbERTLEIRAZLLREZEAEIN, B
MEPFHALHFEARISGE., PRAZRIARZLLENESHEN
EFRM, MRELERLRELE.

Frvd, LAN 8§ ZnE 038 FARSBEoHEELRRE, B,
REREFTHREAEAS FANLEoRPELAN RGBS IN, &
A LAN 4. Hib, S48 LAN #5830), f8d—Fipslail
e AT TN

AFHFAHBSB oS BANEERHRENFSE, RBE LAN 4

il
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KRB S EREEERESAEAINNGS, HRZTEEHTELEL
Bt A oh E M, Pl LAN SR B LR RS8R RThE
MEar4. B, HEAEYE LAN EBRALFX A& o E L
Hai g H EM.

FARGH ool —ARABEE, ATATHRLEERZERS
BRpEEAEPN, HRIRIDARBRE AR HE LR LEWA
RRBEHFL, FRERELRFRE, FEETFERRERFRE
HEX SEINPEREPFREREEFRE AR—-AREEE AT
ETRAFEIRTZEEREEHIEIN, FAREEIFEINEFTR
FREGFEL, AHFE7 NEFEFNAR

Frvk, BB LAN®SUUR, e, @ERAF AN E885EE,
HaFTARARFRR, FARBHEARFHE. B, 544LF
& I A4 e g AT R R,

SRR IRFELR LS ERIALE LAN B, FXABKBoEL
B—ARERE, RTERGAKTHREFGHE A PETRE
FERRZCRARBREHINGFE, TRALRE, FARIEEE
£MPHEAFERERE,

ik, EMESAERBEUTRREEENASEAFNBLLS LAN
HEGHE. A, INRBELTLE LAN SRBHEEE L L,

AFARSBEoPARRTEREA L (XAREAR TR 7R
HEFRBZ ARG ES) .

Bt A4H LAN §400F, b, S54F8FFARTERTR
ABARGOEEAER[ESY, pREFAAKL B oBIHELER
R&, NEAASELEGBAFLARFEARAEAKS, FLAESER
TR,

BELARREAN D ENREFPERG ARG RS2 L0 EY
(%, RAAZEARTEIRIRRATARGRBBARGORNEL
HAATER) , FAMZBoAFELLEERER FARBEony
AR, AmESEZLERRRE T A EDRFE B,

¥4
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ik, 522 XAEHRARARFABEAFZAERE, FEESH—
FRER RS LA G G2,

HTHREALEE AFME, AR ESE EFPHFX
BE oA BRNEPAMATINZEAGELER RS, BB SWARR
OB ARFLEBEE, ATEFAPEMHRFEE. FARSES
e —ARBEEE, ATHRLAHT&LEMAL LAN, AR
EHEE, BTHEALE LAN B3GR ERBAEHEERE 2
ETHFARBBE oA BN E 4R RE0TE, BELAREE4E
FAEE LAN, HALATHEAEAINFESEERLEREMNE,

BB FARSHR oA TR LFARL B oS LE LAN, HERE
ANARRE. B, pRESREPREFARSEC, FAHES
FBFRLEHES,. WATHASS4&F, BT EFEALSE LAN
HAERGESFHARGAS. A, 5HARELESNABEEREES
REREGHARH, ALVREB LML VUTHREARE,

MBEANEREREOE-ARTLEERLE, BTEFRBHERH
. BELSBUALETERBHMARFLZEE 7K FHIE.

Foh, ERBANERRET, FARBR L0 —AHEEE,
ATEATRHFARSB oA BIRARSREYTE, HREALHK
&AMEN LAN QEMERZE P, MA-AREEE, bRATELH
EREARBEEEAIN, HABEPREZMRLSRELE. R4
EAREREGEHRREEAT N, HEEXEFERELE.

Ak, LAN $EME A EMENA%RE. B, LERGLH
REAEAERBLENAFEEH LG IN, RENELE LAN S AL,
B, fEBH-FHHSE PHRERL.

e b, RREFARZLABLR LAN RRAS FANBHR ot
AT~ RSERE A IR,

MBANARTEELHE —ALREE, ATEATREETALE
BRARREAEFN, HREIFELRNBRIEARGELELES
WATHERUSFE, FEENEANFRE, FRETIREREF
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BRENFE, GENPELETFWEERFRE AL -PREEER,
BTATARREIARAGRAREE AN, FAASBEETFLENE
FE ARG FE, AHEFREE R FRUR.

FPuk, A8 LAN 6940 F, #de, @GBRF RO LEZRE,
B5&ETARFEFHNR, FERSLERFHE. AR, 5LEZAT
B I B ALK AT IR R

Bk, ERBLBRAZRE T, TARGR R - ALEXE,
BTABMARTREEFROFR, EPEATRAIXRIRZREEKLE
EEHEINOFR, TRARBEE, FERERIARGHRE L HEH
REERZE.

PPk, EMESARBURIANERINREEFHBLLR LAN
R L. Flat, EASEd LR LAN SRS RES & XK.

ERBANES T, IELLSRERITHBE o FPHRNEFR
MEFRtE, REXAEFLREE,

Bk, EPFARRERTEABRFRAHEEARRERR ZFNF
.

EREEZREACHRLARRTARALABRARSFZLARE
i, FXRLBoAHEELRRERFANKBoRHNIRE, KM
RBEZEERRE T EDBHEFEARAFHS.

Bk, 585X THRABIRFENEFBEGRYNE, FLEBE
FRBB NS 5L i,

ATEEALFANE, RERRELRALK ( LR LAN £
A%, BPRME—SE% LAN IRFp—ELE LAN 270, #E
FHAEHFARBSEoLABHELANEES, FLE2EREGOHE 4
REAEEE, ATEFbEMEFRE FARSHAvE: —4
BEE, ATHELASREEBILE LAN; AR—PMEERE, A
FHELEK LAN S ERSR BT RSHEMREEE, AEEATHEX
MABvERIELARRENTE, FRELLASREERILL LAN,
FARATHREERNEIMHEGEFLLEEINSE. ERETRESLH

14
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EREPIAERIRLE, FEGTAMSEENE FEERTHRIE,

AR LR FELSNEEES (b, ERAE LAN FANBED)
HAE PN, BERBLLEL,

B, LERRESLERREERP AL, FHLTHILRNEY
RERAREREE ZEK.

F o, EBRSLBART, FAMGEoRals —PRELEE,
ATETHFARBBoREIRLARRENES, RRELRSR
BRELH LAN BEMERE W ABA—ALBREE, PERATEES
REEBBAHEHIN HOEPRAEHFTENRIRE. XA
AEERZLEEAREEEAEP I, NREREFELRILL.

B, BT LAN 1 EMEOEHFNRNELNARKRS, AURLE
BREAGHRETAREESEN, B, RBE-FHHALRETY
EERA,

e LA, BEFERLLELE LAN ERA L FXRALBoigE
¥ F 15 R E A TR

Ho%h, BERBLVERP, FARSErEaH: —A4REE,
BTATHREREARABERBALEAE I, HREEIRANS
REARNRELH EEUTRRBANT L, FEINEFEFRER,
HEAETIREFEFRBGESE, SEAL0E P b s 88
R —ARREE, ATATHREEEIRALEEARRESAHIN, FA
LREEFRRKANEERFRBOEE, AR AEFEFRR,

PPk, B BRF RGRBANRERE, 5LETURMEERRR,
H BB HERFRE. B, 54FAT 5 FRERRETRR

B, BEREBLSREH Y, FARLBoRELE A RREE, A
TARGERPBRBFREGFE, A PEATRAIEIATHLLREK
HHINNER, LAMBRE, FRARIXTARORARE AL
#HEEE.

Fred, IMEREABRIANLEINLIEFRELLEE LAN
HiEME L B, AREBAE LK LAN AR R T &£,

i3
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Hab, EEABANAGKT, BELLSRENAREE 0 FPAME
SR TERBRE, RS IRRFLREE.

Bk, #EENFAREERTEARSREHEARSEEES TP
FPA, R REFEFHIE,

LEARBAEHAFIRHRRETABG A RBARSZ LGRS
#, FANBEBoAFGALRRER TANLBoRAIEE, KK
RBEAREERBE T AP RIRFEAEARY.

Mk, HAERERTBDRFEABFRSAGRME, ARG E—
FREBFSESF R,

ATHEALE ZAFE, SRRAARSSNER, A PHRE—-4H
BEFRGP-GLZ LANE PR, BRIFREQIE—SRERBT
AHBBoRFELRRE B FARL B R RS RS, £
BERREOHE-NRFTAELE, ATEFAEHNEFRE. H2%
FPHAZRFARBBoRBILLARES, FROHHFLEEE,
FARSEaE: —ARERE, BTHEA4ASESEBIHAAK
LAN; —ABEZEE, ATETHFARSBoRBIR LA KEY
Fh AXLEARRLEAHALL LAN SENERZEFN; —AHE
EE, ATFHEAAE LAN $ENAA R EREHEHRI/L, AL
THERIRAZRALRAEIEFANFE, BRALRAEERS
A& LAN, FRATALR A A RGR AR LTINS, —4 4
RE, ATATAREIAAEALARBEAINGT R, G4
BEAFRGREGE, FEARRREREIAL P REAFFRE —
AREEE, BTATHAREIHAREEELBAEREPM, HEE
FIXAMBREIURGEERABRESMAMERHESTE, ALEiR
REREFRR, FEEATEINEFRREFRBESFE, GEifpiREr
A EETHE, UA-ALBERE, ATATHRIEIARIZEALS
E&A M, FEFEIRESRFARATE, ART A REFRE
R BREFHAGARLFEACE THRAEB RS G LARES
& E M EE.

16
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HHHTHEWEREH YV BHRE¥TH
EReMbM L EdR

FhwEhYd Ry o BERWEE YL ERHREL-T 1 H
FTHFUBEHN
Y BESEHYEER L

—~FHEUTHF PRSP GF W T LR ETYREYESE v
WHYHWTLREYEE LR EETATEY
Y FEEMWoEEM YL RSV TAR Y a RGNS

SRBETURHHY T RR YL T RETE G RERTEHF
THWLRLELY WL E

FUWTHEREWTHORGFI BT LETEY R INE vy
EEEWLHWERY RUWY Ry s

WYL oFEMIUIRBHTIE $HERIHMBTY YK
"HUTHEFRRFRUNVIRYREHEWT Ml FREEYH

NVI B¥ PN/ LS YBERGHYERBE RSP T iy
THERH MK GG EUYEET LY e
THIPY WY FH M BRTTF FTUHRYY FTEBUTEY
PEUTIZWER IO LFLE IRV IR LB 0HT L

W OEEEWY-HBBaFHHYL B ERIFHRY K
WEL BT TERLEYRHFEY LW
WRLEFHETIR LT PREWIEW L NVI ¥R i
WMETHULSETEY WL ERR LR BLTTER LT Y

BETHH TR/ FEERLETHR YR NVI B¥YRE ¥
HRUPRPDEF ERYES Y WY "BYuePFRPBYWEY

WERSYWELEYEY "SMU/EEPPRFSEHWEY i
"WESPRLTEHELK Y EPRLEHHE aFHg
MYLETFrLERBEYI4Y WEREY U LTHEYEFLEY
LEHEP SV EHTHI TR  (oHERYS NVIEY TR

W) WS EYHEREW NI T AR TR RIS EN

warssl & W ¢ §OROLTONTO
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B340 AFERAALYOMBED FHIIRRH,

BAL—AHEE, AFEINFERBE o FOLBLENHTH.

B 5 EFREAL VI NAS N ERG EELEH 76,

B 62— ARER, SAREEHENE “FI/EPFIAITHSE
AE.

B 7 A—-AMREE AREHAYS “FTFARERT SRS REL
R Re “EMES GEEARE.

B8 A-AREE, AREANAAN ‘AR -85 4
BARHABRE RN,

BoZ—AEE, AFHBEGRAKFEIBICGERETHFA.

B 104 A48 9 BR800 4o b £45 5 ik X

B 10B A FRBRX A4S ARFH,

B R4S RER RFE SHFUATRAAAXREINE N
R4,
BR2AFATRAE SHTHEF GRS ES T,

B3 2 ARl SBEHEY “ERES SLAEAERES.
B2kl £REEHY “EPAEA" HARATRS.
BIsE—~AREE AREERYE “ZE858" HRAEAZES.
Bile2—-AREE, AREBEY “BPRER8" HAEAZTES.
B 17 AFRERSNHRB SN ARG EALERGETFTH.

B I8 A FREFSNARNL LN A KN IHRERGF B FH.
B1I9£FRBEHRSNARBOVELNERLERGEELE FH,.
AE R R EAERL

VAT & BE R B HLAAR B A A W 0 S8 5 K

BA3ATERAKAGRSE o PRl H, ARESEE
BRZE o FHELRRERK. RggoF | BHRT PCMCIA 4%
IRER IABRAR T ERARR 2 A AMAFERIEFHE 2,
WA AR o F L EASEE 2a P

B4 ArR&REoT 1 GEREH/FH. BBBoF 1 a4

i
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PCMCIA &2 3, —~AMEE0 4, ~4HA RFEHES, -4 RFHBEE
6, —AKKT7, —ACPUS — A ROM9 fo—4 RAM 10,

PCMCIA 0 3 2o dsd, B5H55L4F PC FEEHAIA
HEMR (B 3HFHERAEE2) BAER, Eid PCMCIA #v2 3,
AERFRBEoF 1 §AAFIRREEoF | 2420 EE
Fo bl

Mg o 4 HAAENEE PCMCIA & v 3 6 #ighdd,
BB FSTRELSE LAN R (4o, IEEE 802 2 802 ¥ 11 L4854
) 2R X EERGS, BB HEROHRFFSHXE RFAHE 5
B &% RF BAR 6 H A HEFSH, HEIRGHEORERGLH
28] PCMCIA £ 3.

RFAHES S HASE v 4 HEAHEATS, BHIETAESH
WS, REAKRE 7THEHRES. RFWEE 6 HAAXR 7 8KH
HHE4ES, A{E#EFSS, REFBEBEFSIFEIRLED 4
RER 3 AFRE 7 ARERBGM0L8H, AL KRBT,
TARAEBREE LSS R BT ERTF.

CPU 8 83 #ATH K ROM 9 T AR G4 (B4 24 PCMCIA
#o3, AenfEdeR&Eo-FPEARZR0F 1 $AASTERZHE
#, BRHEReS, HE, CPUSREHEMAE 2 4, AaESRERE
BATHN (Jo, TCPAP HL) , @it A% LANAEE, HlkEERes.

HHEEHEGRE BAROMIAHUTHEESA (L H (4. &
HERRA ML ARE IRPE FROBMETH P, RARA (D
(3 AW AE,

(1) : BBRAFMLZEoF 1 HAAFEHSEAFRELE LAN
HEMHBES OATHRD “TWBE ).

(2): SSRAFRLEDF | HAATERESER ENFRY
AE LANHIE P RERA (ATHAY “EARBR" ).

(3): ATHEZAPITINREFEIRTEFNBEFGES (UT
A CERPUEFRIEES ).

i
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(4): BAAARARE (ATRF. EHELERPEBZER
FREQES) . RABARACLBBEERAF, GXARTEFH
Begdkie, MTaE. 5. HMBEBaENS (do, & Microsoft ${:84)
“ Microsoft PowerPoint” , “ Microsoft” F “PowerPoint” 3 Microsoft
HEBHAE) , XA WWWHEE, WWWRHREAATHREHRL
8 WWW B S B 7 MR R84

RAM 10 A4 CPU S JiTH 1§ ROM 9 6548 4 i o5 29 S ig.

BE& B SATREALNGHBLSBEERS (LR LAN 3%
HEE) HENFH, JARBRAEIASRELNERK (L4 LAN &%
AR5 HEBRENTFH.

BAEBELANSREROESHS (b, #3052 504) R4 LAN
LA HEE 11 C1DE 11{n)) . —&HBA 12 F—HHIEREM 13,

A& LAN £ #%EE 11 9y X4 8 3R 4 FIrH
BiEoF | RENE I HFHLRALRE 2 ZAALERALE (H,
¥ Windows 95 X Windows S B4 ER) . S fBF LALLM,
mESREFRENSBEF L

£5 LAN 23U 584 11 #—ARE (110)) HARE LAN &
A, B4 (a1) £3EE (IO 11m)) #H A% LAN 55 74,

ATF¥AsE v F 128 ALRACRERF L LA LRARLERE
HER(RETERBREeE | ABINCEDHABHLZANLRALE
HFE), ERsEeT 1 BFH LEKRK ROM 9 AR “TAVEF
PAZES o, ALLK LAN &BEREE 1.

B 6 AF “EFWWEPRAZLES GABAE. Bk HHILRE
BofF 1 (HHRARZRSE FHARSEERA LRI LRERGHE
BY (H% 81). 84, #TATFELAE LAN k3B Las 2
A Bed. (FESD,

REARHEFS, HEY “EREF (F& 3). 84, #d
A& LAN S8 REpir RSt g5 “ITHRA" 64, LEMRELE
BRHREEENRBo-FIXANACASBOBYEE (TR S, S5) .

0
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TR, AAERIOBPREMASErF | AAABRKELRY, S48
#.

H-Fd, REFE S2 PRE LESS, HEH “EFREH
(FRS6), RELREH.

B, EAEHTERSIH 4L “INERS £ KR LANS
HEEEE 1 PEBNBBE o F 1 FELNER (AL4 LAN ERA)
BHERARRZBLE RGN T — SRR EHH M.

LAARPATIESL 2H S5 8 “EANER &, B TEE LAN
AR ES 1 TRERLEOF I FEHELRA LRI RELRGE
g HEHRE, BRAEEMAROT | HEHERALBIBELR
HFE—HEE LAN 28 EB A4 11 AEH9S, s shs
B F M.

FHRE RIS EIRANGLL SR ARREEoF 1 883 ERA
B, RFELASF AR DERACRIBHAL, st L dNiL
% LAN £ RA%H RS 11 AAEHR,

Eel 5 AF, AL BRGR TR, BEN 1)
BRBEFANETHRPMN 12, FALRILRALRY DV &35, #is
FHEARBE 13,

Wi AR R RSER Y, FE HORBHLE LAN (&, ¥
K@), A PHAARREPHRAAHELE LAN, 3R £ (kF
) WESE LAN 2R3 BN,

CEPMEST GORATHATRER T UERE AR IO 110
BEAK LANSRHE, 28X “E B4 9571 113 1)
HMAaBeF 1 AR ENSREAS,

CERERT GRREBEALE “EPREAT HRBRELE, i
EPH IH SR ENTGRECLHAN, 24 1WHLF
B “EHBEFT LR,

B 7 AFLHALRELRMYEY “IHEA" GLBEAR. B 8
AFREIERAEGAE. BB 7THFE, ERNHOSBSECcF 1 2

di
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FRERRELER FRAATEL (2) 8 (d) B8

(a): WANMBES (A TH IP 2o FLATHNE R
Aol AR E G EMFSGREL)

(b)) : BAZHE PRI

(e) 1 A DNS BRFB (AT IP BEAR L2 HGRBRGIR
F8) 85 Ip ik WA

(d): BARE (BT8 3 HFHEAE LAN RSN EgEE
HOGEE) G IP R

Mg, S34NERARBERLEFGHY, AdBAFELAGREE
AERAZEN, B EEEREH RAM 10 vHAHBA (F R S12) .
EE, THEASPES, FHEFRGHABZREFL (FRS13) .

CEMBA OATERGEAPRERKOCAARBZESE AN
(EnRE IP A EARBEEGEP L) GRZBOF 1 HEHFXK,
AR AR P RGAE. B9 “EFAWNER B4ATHRAE
vi ke, R IRRLRESERGFTRGLE,

B 9 £ FRELEEREREE B ESF A, 2R LHNR
BgRoF | FE-ARHTES, AAFREFEFEHNCOCTRARBEE
“E AR LHOH NHTH—AEFPR HQR) BRE, BRBZBoTLEE
2oy ¢ REHEF R

AP NQERE&B o 1 HeAFetdasl, FLAHE o
AEREFE, pRFEAFLGE. F—F 8, FALFEPH HE)H
R e-F L S E, gRenrEEdi. A, AdE u
A, I FORBE 7R IIQE R,

£, EM IDORGE o | 1 -2 0aed, dARREF
AERHT—FF0 13), FEHE o AFHFE. A 0 A, £
FLIOKEE P L 1IG)R I .

B, IHEAQEPR WS LHEMOREERGE4S, FEaNE
t ASHLHE Ba, §TERANEPH NE)E NOHERL, #d8
EH IR, MBI RRSERBEBEEPREFTR, BREL

Page 1683 of 3224



DIRDLITHY. 8 O B His/e8W

Fl e A& LAN B R 3 8 P e ik Kab s R FHA %,

HERTLCEREMBREGEP A~ Ao R RGHE 015
2h" (RFRGABER), FrdEaRE—-4E/ R LG
e d, BE, SERLENH O REHFEFN LHOWGHES, BE
MEBZHE @ AFAEARIES. LRAENN 2 A, LaiislsHh
R, MENITF TRy, TREFIEFSE I 1)E 11G)
fatridibdard, JHEWE 0 AEHER) .

B 10A FFRRGEFLPERE TR, 96 S P RESRE
G NN TP i, H3EE IP ik, —PERFEREFNZE
FHOME, XFREGFSIPFEIRFTHAZHHEEBRSS, AR 4K
Ko,

B 10B AFH 10A HF-EBAFSOREFH. “HHER" 2%
TRAFRE R BNEELRE S L P RGR B4 T RE,

EALBHABA, BERACBREEGEFN LIEHDYRLHED
F 1 ORBARBRE), S8 EAEG6#S, LERINMT RS
“ReWA R RGeS (B, AZRGABE R 8 MROFR 21
S22) . B, ARGAME R, EELAFE O HFHEF I IG)E
BHRFEAZTHEE 0 5, AHH @ ASER HOEERBLEHFE4E
F (HANR 1 AKHE AR IIGEESEREST S, TERE (2
¥, MEREEFRET) (FES23) .

BEE 10A a5, SXAMBLEEFLES. &%, &T
RAAEIM ISR E A LIGDS 1P B, MBS E8G 1P ki
WEA ARG, Fide, BEFRIEGDHRBEF | #T B,
E4 10B BiF, FRRLREIFEES S, BUEISHSHARREE
# “HEIP R |

LB THFEYHRS3 Y, AR I PHRGHBLERESEER @,
ERNOMHRBEBoF | FAERB LTI FRES. A, BAES
HERBEEHMERERE, HRLLAHBRIBTARSELESE RN
835 Ko MR T L of R o0 T 5%,
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£E, RERINERE 2 ARAMBREFE WNFSBEHE 9
R e R (TR SI4) . BE, £8P UGEGHDE P i,
FHAB 9B, @B G )RR PR ES K S12 LR
FHIP Mt F DNS B B8 IP i, A MAYRITFE(FESIS).

HEBE 10A e SR AE LR P k. 4800k 1P
Worbig E AR, d R PR NEHDSREE o F 1 TRk,

Ehel 8 AF, HEMBREFEETEESN NE+HFHFRE
I (FRS24) . B, PRI LE PR, HELHLE P
Wk A2 RAM 10 F, #AATHEFP R NEDEEI AR LAN &
HE(FB 5. KE, LR LAN AEEFRRRSRESHE

(F®S26) . BRE, BREH

RIEE 10A A ETRA, FREAFRAMNKEEIGRE. B85,
FAEAE S TP B E A 2 1D P i, EB 10B FF,
EREES, BERBISFSGATRES “RARE PRI |

B 7R, AR NSRS Eo T | FHAREKEAFIARSERE
R (TR S16) . BF, HEHEREY, RRXLETEFR 11GH)
s IP RS EEE (FHR 1D .

BB, EHFLEH Fid R iR R IR (FRSI8) .
LEEHRLHORGALFRERAZY, HAPIEFR 1HQHE W
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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

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.

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
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
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
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
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.

[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,
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
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.

[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
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
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
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
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
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
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

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.

[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

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,
a controller and a cable, coupled to a computer;

[00186] 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

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;

[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] Figure 9 is a schematic diagram of the plug-and-play device of
Figure 8;

Page 1729 of 3224



WO 2010/105335 PCT/CA2010/000185

10

15

20

25

30

-5-
[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.

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
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;
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
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,
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
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
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
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
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
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
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
(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
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
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
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
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
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.

[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
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
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,
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
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
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
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
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
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
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\ASMART
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
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 useris 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
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
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
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
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
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
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.exe launcher application stored on the computer 40 is deleted.
[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
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 useris
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
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
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
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
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
wireless communication device 238a, for example a radio frequency (RF)
communication device such as a Bluetooth™, 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.

[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
RF communication device such as a Bluetooth™, 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
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.

[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
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
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
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
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.

[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
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
computer 240 is configured to search mass storage devices for a file hame 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
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
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.

[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
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
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
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
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 MUPEG 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
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).
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
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
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 aiso 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
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
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
will appreciate that the user of the remote computer 240 may also be allowed to
access the Interet 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 Intermnet access granted by the master computer 238, Internet access
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
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
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
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
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
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
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
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
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
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
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-
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
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
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
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 maobile device manager application to accept and manage connections
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
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 piug-and-play
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-
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
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.

[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
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
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
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 remaote
computer 440 is configured to search the mass storage devices for a file name
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).

[0064] The autorun.inf file 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 LinQlLauncher.exe
application directs the remote computer 440 to copy all necessary files of the
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
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
through a pre-installed driver on the master computer 438.

[0066] Upon faunch, the LinQ software application on the remote
computer 440 finds the master computer 438 and establishes a USB host-to-
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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
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
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
(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.

[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,
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
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
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
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,

[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
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
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
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
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
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
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).
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
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.

[0075] In the embodiments described above, the computers are

described as using the autorun.inf file to perform auto-execution. Those of skill

Page 1748 of 3224



WO 2010/105335 PCT/CA2010/000185

10

15

20

25

30

-24-

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
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
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
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
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
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

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
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
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

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

device.

3. The plug-and-play device of claim 2 wherein said wireless

connection is a secure wireless connection.

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-

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

physical connection to said second computing device.

8. The plug-and-play device of claim 7 wherein said physical

connection is a USB cable.

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
device.

11. The plug-and-play device of claim 10 wherein said wireless

connection is a secure wireless connection.

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.

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

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.
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

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.

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.

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
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

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.

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
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

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.

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.

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

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.

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
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
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.

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.

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.

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.

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

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.

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.

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
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
and current first computing device display screen data are transmitted.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[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, 262, 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, 2563, 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, itis an object of the presentinven-
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
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screen of a display of the display device in a multi-win-
dow presentation fashion.

[0007] Itis also another object of the presentinvention
to provide a display system, a network interactive dis-
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-
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.

[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-
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
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-
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.

[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-
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
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-
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
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] Inthe 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 presentinvention, one of a personal computer and
a PDA is used as the terminal.

[0026] A network interactive display device in another
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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
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
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.

[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-
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
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
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.
[0031] In accordance with the preferred embodiment,
the network interactive display device allows the userto
select at will aterminal, 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.

[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-
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-
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
preferred embodiment of the present invention, the dis-
play control unit may have an expansion display function
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] Inthe 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
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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
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-
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
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-
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
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.

[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.

[0051] Inaccordance 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
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
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-
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
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 aLAN, aradio 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 liquid-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 lig-
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 afurtheraspect of the presentinvention 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
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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
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-
tages of the network interactive display device.

[0070] Inyet 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
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
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
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-
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
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,
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
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
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
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
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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
preferred embodiment of the present invention, the dis-
play control unit may have an expansion display function
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.

[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
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 of the display to a single-window full
screen.

[0089] 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.

[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
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
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.

[0093] In accordance with preferred embodiments,
the network interactive display device allows the userto
select the window to be expanded, the window to be
switched to the single-window full screen, and the win-
dow to be erased.

[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 atwo-
way communication of the communication unit thereof.
[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.

[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
generator which 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 aLAN, 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-
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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-
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
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-
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
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-
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 lig-
uid-crystal display apparatus have the above-refer-
enced embodiments of the network interactive display
device.

[0115] A network interactive organic EL display appa-
ratusin 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.

[0116] In accordance with the above aspect, the net-
work interactive organic EL display apparatus provides
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-
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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0119]
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 aterminal in accordance with afirst 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
fa-1d 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 atentative window area settingfile, and FIG.
11Billustrates a tentative window area based on the
table of FIG. 11A;

FIG. 12 illustrates a true window area size and a
true origin;

FIG. 18 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 illustrates 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. 28 illustrates a screen comparison process
wherein a mouse pointer is moved;

FIG. 24 illustrates the screen comparison process
of FIG. 23;
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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;

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
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
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.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

First Embodiment

[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
terminals (only four terminals 1a, 1b 1c, and 1d are
shownin 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 (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
to as a terminal name). The network 3 may be any of a
LAN (Local Area Network), aradio 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-
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.

[0123] FIG. 2is 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-
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 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.
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[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 full
screen, aninsertion 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
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
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-
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.

[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-
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,
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
valve, an LCoS light valve, or a DMD (Digital Micromirror
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
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-
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 managementfile 34, a tentative window 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.

[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-
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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.
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-
minal 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 "1" in the difference capture mode.
[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.

[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
capture origin 2" are the 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
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.
The table will be discussed in more detail later. The win-
dow area information file 36 will also be discussed later.
[0147] When apredetermined 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
thus checks and modifies the data on the display screen
at will.

[0148] Returningto FIG. 4, the display control unit 22
includes a window area information generator 41 as a
display size determining unit, an image synthesizer 42,
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-
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
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 synthesizer42, 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
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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
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
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
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 pemitted 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-
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.

[0157] The display device 2 waits on standby for any
request after the above preliminary step is complete. For
example, the display screens of the four terminals 1a-
1d, 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
thereof, the terminal 1a has an SXGA resolution
(1280x1024 pixels), the terminal 1b has an SVGA res-
olution (BOOX600 pixels), the terminal 1¢ has an XGA
resolution (1024x768 pixels), and the terminal 1d has a
resolution of 480x640 pixels.

Multi-Window Screen Presentation Function

[0158] FIG. 8 illustrates the configuration of the dis-
play system in which display screens of four terminals
1a-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
interface 24, the controller 27 is notified of the input in-
formation, namely, a request to display the screens of
the terminals 1a-1d together with identification informa-
tion of the terminals 1a-1d (step S1) When the request
is placed, the priority order, the partial capture, and the
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 1a-1d to be dis-
played (step S2). More specifically, the controller 27 ref-
erences the permitted connection management file 31
and the permitted display managementfile 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 temminal information in the display
status managementfile 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 allfourterminals 1a-1d are permitted for con-
nection and display, the terminal information from the
terminals 1a-1d 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 1a-1d 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 2then 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 1a,
1b, 1c and 1d, respectively.

[0165] Upon receiving the window area split request
from the controller 27, the window area information gen-
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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
of the terminals 1a-1d (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
each tentative window area assigned to each of the ter-
minals 1a, 1b 1c, and 1d (step S22). As will 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.
[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-
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. 11B shows the
tentative window area based on the table window area
setting table shown in FIG. 11A.

[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
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
of registration to the display status management file 34.
In the first preferred embodiment, the terminals 1a, 1b
1c, and 1d (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
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
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,
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
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] Returningto FIG. 6, the controller 27 in the dis-
play device 2 performs processes in steps S12-S14 to
each of the terminals 1a, 1b 1¢, and 1d 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 sentrequest to send the captured image data
includes the true window area size assigned to the ter-
minal 1 to whichthe requestis 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 1a (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-
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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
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
the window area information (the true window area size
and the true origin) based on the received image size
(step 815). 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
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
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
S17), and writes the reply onto the captured image data
memory 37 (step S18).

[0175] The above processis performed foreach of the
terminals 1a-1d. When the captured image data is re-
ceived from all terminals 1a-1d, the controller 27 sends
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
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-
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-
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
image data (display screen) of the terminals 1a, 1b 1c,
and 1d is presented on the true window areas (herein-
after also referred to as window screens) of 51A, 51B,
51C, and 51D (step S20).

[0178] The operation of theterminal 1 having received
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 1a 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 managementflag 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 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 15in 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 1a 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 1a (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 1a returns the size of the partial captured
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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
size in the partial capture process, and sends, to the
terminal 1a, 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
1a 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-
tured image datain accordance with the color countcon-
tained in the request to send the captured image data
(step S38). The terminal 1a 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
communication unit 17 (step S37).

[0184] The above-referenced process is similarly per-
formed on each of the remaining terminals 1b 1c, and
1d in addition to the terminal 1a. As a result, the display
device 2 receives, from each of the terminals 1a, 1b 1c,
and 1d, 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
management file 34 from the display device 2. The dis-
play status managementfile 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

[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-
enced arrangement.

[0187] FIG. 15diagrammaticallyillustratesthe display
system to explain the expansion display function. The
screen of the terminal 1a is expanded by heightening
the priority order of the terminal 1a.

[0188] The screen of the terminal 1a is designated by
operating the remote controller. If the terminal 1a is as-
signed any key in the remote controller, the user desig-
nates the terminal 1a 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 1a ocn a menu screen on
the display 21, or may click the screen of the terminal
1a 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 1a, is sent to the control-
ler 27 through the user interface 24. The controller 27
identifies the terminal 1a based on the identification in-
formation contained in the expansion display request.
The controller 27 sets the priority of the terminal 1a (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 1ais higherthan
those of the remaining terminals 1b, 1¢, and 1d. The ter-
minal 1ais 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 1b, 1c, and 1d having no
priority order set therefor is arbitrary. For example, the
terminals 1b, 1c, and 1d 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, 1c, and 1d are determined.

[0191] FIG. 17 illustrates the true window areas. The
terminals 1a, 1b 1¢, and 1d 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 1b 1c, and 1d 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 1¢ corresponding to the window 51C to
be displayed on the single-window screen. The control-
ler 27 identifies the terminal 1¢ based on the identifica-
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tion information contained in the single-window display
request. The controller 27 sets the priority order item of
the terminal 1¢ (PC-3) in the display status management
file 34 to be the highest, thereby sending a window area
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
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
is assured because the predetermined operation quickly
returns the screen to the multi-window screen.

Insertion Function

[0196] As shown in FIG. 20, a new window may be
insertedinto 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

[0197] Asshownin 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 1d corresponding to
the window 51D to be erased is sent to the controller 27
through the user interface 24. The controller 27 identi-
fies the terminal 1d based on the identification informa-
tion contained in the erase request. The controller 27
deletes the terminal information of the terminal 1d from
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
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.

[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
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 anincrease inthe 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
regularintervals. 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 andthe 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 1a-1d.
More specifically, the difference capture management
flag in the display status management file 34 is set to
be "1".

[0205] For afirst 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
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"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
status management file 34 from the display device 2 will
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
file 34 from the display device 2. Here, the terminal of
interest is the terminal 1a (PC-1).

[0209] The data management processor 18 in the ter-
minal 1a 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 1a 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-
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
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
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-
ture 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-
screen data. The screen comparison processor 20 inthe
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
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 achangein 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).

[0214] In this case, the screen comparison processor

Page 1786 of 3224



31 EP 1 385 336 A2

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
fromthe terminal 1a. 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 1a
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 1a. 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
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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.

[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
operating system (OS), such a driver may be used.
[0222] The image data may be exchanged in a com-
pression standard format (such as JPEG) between the
terminal 1 and the display device 2 to reduce the work-
load on the network 3.

[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
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-
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 viathe communication unit 17 and the net-
work 3. The request is received by the communication
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.

[0224] Theterminal 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-
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.

[0226] In the above description, the tentative 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.
[0227] Inthe partial capture, the terminal 1 returns the
image size to the display device 2. The display device
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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Second Embodiment

[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 1a, 1b, 1¢, and 1d are
shownin 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
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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
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-
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 forthe TCP/IP connection. This protocol process-
ing function is carried out under the control of an OS.
[0236] FIG.27is ablock 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,
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 full
screen, aninsertion 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
and for outputting the operational input to an arithmetic
unit 27 to be discussed later, a program storage 25 for
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-
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-
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
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
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.

[0240] Referringto 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, atentative 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 managementfile 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 temminal 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 detalil,
the display size having a high priority order becomes
large. The "capture area management flag" manages
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the capture as to whether the screen of the teminal 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-
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
normal capture mode or a change capture mode (here-
inafter referenced to as a difference capture mode) for
only achange on the display screen. The difference cap-
ture managementfile is "0" in the normal capture mode,
or "1" in the difference capture mode.

[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.

[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
capture origin 2" are the 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
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.
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
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
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
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
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 |P 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-
mentfile 31. If itis determined that the returned terminal
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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
the terminals 1 determined as connection pemitted 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-
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.

[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 1a-1d, out of
the terminals 1 operated by conference participants, are
presented on a multi-window display screen 50 of the
display device 2. As for the resolutions thereof, the ter-
minal 1a 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
pixels.

Multi-Window Screen Presentation Function

[0263] FIG. 8 illustrates the configuration of the dis-
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
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 1a-1d (step S1). When the request
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
in steps S3-S9 for each of the terminals 1a-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
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),
the arithmetic unit 27 requests, through the communi-
cation unit 28, each terminal 1 to send the terminal in-
formation (the terminalname, 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 managementfile 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 allfourterminals 1a-1d are permitted for con-
nection and display, the terminal information from the
terminals 1a-1d 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 1a-1d through the communication
unit 28.

[0268] Subsequentto 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 1a,
1b, 1¢, and 1d, 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
1a-1d (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 1a-1d, and acquires
a tentative size and a tentative origin of each tentative
window area assigned to each of the terminals 1a, 1b,
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.
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[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
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. 11B shows the
tentative window area based on the table window area
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
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-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 as-
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, 1c, and 1d (hereinafter referred to as the
terminal names PC-1, PC-2, PC-3, and PDA-1 as ap-
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
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
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
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-
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).

[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. 23, the arithmetic unit 27 in
the display device 2 performs processes in steps
S12-S14 to each of the terminals 1a, 1b, 1c, and 1d 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 1a,
1b, 1c, 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 S11
[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 onthe 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 processis performed foreach ofthe
terminals 1a-1d. When the captured image data is re-
ceived from the terminals 1a-1d 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
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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-
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
image data (display screen) of the terminals 1a, 1b, 1c,
and 1d 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
the capture start command and the display status man-
agement file 34 from the display device 2 is discussed
below.

[0283] FIG. 30 is aflow diagram of an operation of 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).
[0284] The data management processor 18 in the ter-
minal 1a receives, through the communication unit 17,
the capture start command and the display status man-
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 settingflagis "0" (step S33), the full-screen
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
(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-
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
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
areausingtheinput section 13, the screen capture proc-
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-
fies the data management processor 18 of the comple-
tion of the screen capture process.

[0286] Upon receiving the capture startcommand, the
terminal 1a 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 1a 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 1b 1c, and
1d in addition to the terminal 1a. As a result, the display
device 2 receives, from each of the terminals 1a, 1b 1c,
and 1d, 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 1a is expanded by heightening
the priority order of the terminal 1a.

[0291] The screen of the terminal 1a is designated by
operating the remote controller. If the terminal 1a is as-
signed any key in the remote controller, the user desig-
nates the terminal 1a by pressing that key. If no partic-
ular key is assigned, the user may operate the remote
controller to select the terminal 1a on a menu screen on
the display 21, or may click the screen of the terminal
1a 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 1a, is sent to the arith-
metic unit 27 through the user interface 24. The arith-
metic unit 27 identifies the terminal 1a based on the
identification information contained in the expansion
display request. The arithmetic unit 27 sets the priority
orderof theterminal 1a (PC-1) in the display status man-
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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
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 834. The priority order of the terminal 1a is higherthan
those of the remaining terminals 1b 1c, and 1d. The ter-
minal 1ais 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 1b, 1¢, and 1d having no
priority order set therefor is arbitrary. For example, the
terminals 1b, 1c, and 1d are now assigned the window
areas 52B, 52C, and 52D, respectively. As already de-
scribed, the true window areas to be assigned to the ter-
minals 1b, 1c, and 1d are determined.

[0294] FIG. 17 illustrates the true window areas. The
terminals 1a, 1b, 1c, and 1d 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
(display screen) of the terminals 1b, 1c, and 1d 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.

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
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
of the terminal 1c corresponding to the window 51C to
be displayed on the single-window screen, through the
user interface 24. The arithmetic unit 27 identifies the
terminal 1c based on the identification information con-
tained in the single-window display request. The arith-
metic unit 27 sets the priority order item of the terminal
1c (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-
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 because the 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] AsshowninFIG. 21, one of the plurality of cur-
rently presented windows may be erased. The user op-
eratesthe 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 1d 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 1d 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
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performing subsequent processes as described above
at regular intervals. The display screen of each terminal
1 is constantly updated.

Difference Capture Function

[0305] Thefull-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.

[0306] 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 1a-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
setting of the difference capture managementflagto"1",
steps 81-8S18 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
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.

[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 will
be discussed below.

[0310] 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
file 34 from the display device 2. Here, the terminal is
the terminal 1a (PC-1).

[0311] The data management processor 18 in the ter-
minal 1a 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 1a 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-
age data obtained here is referred to as pre-full-screen
data.

[0312] The screen comparison processor 20 refer-
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
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-
screendata. 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 achangeinthe 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] Inthis 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
fromthe terminal 1a. The operation of the display device
2 subsequent to the reception of these pieces of data
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 1a
at the communication unit 28, the arithmetic unit 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.
[0321] 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 correspondingto the difference capturedim-
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 1a. The
process subsequent to this operation are identical to
those in steps S17 and S18.

[0322] The amount of image datatransmitted 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.

[0323] The above description of the difference cap-
ture process is based on the assumption that a dedicat-
ed program installed onthe 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
operating system (OS), such a driver may be used.
[0324] The image data may be exchanged in a com-
pression standard format (such as JPEG) between the
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
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
inputsection 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, includingthe ter-
minal name and the IP address of own terminal 1, re-
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, aplu-
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. Adisplay 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 acquiresthe cap-
tured image data subsequent to the size conversion
thereof from the terminal, and synthesizes the re-
ceived captured image data.

2. Adisplay 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-
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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
data to the received display size when the terminal
receives the display size.

A display system according to claim 1, wherein, in
addition to the size conversion process on the im-
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-
tured image data to the network interactive display
device.

A display system according to claim 3, wherein the
network interactive display device also sends the
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.

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 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-
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
a display screen of the display.

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
current display screen to display the new window.

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
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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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.

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.

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.

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.

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.

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.

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-
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ta to be displayed on the display screen of the dis-
play.

A network interactive display device according to
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.

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 terminalwhen send-
ing the display size to the terminal, and receives the
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-
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.

A terminal connected to a network interactive dis-
play device according to one of claims 5to 16 a net-
work, the terminal comprising:

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
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
acontrollerthat sends the capturedimage data,
size converted by the image converter, fromthe
communication unit to the network interactive
display device,

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.

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
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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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.

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.

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.

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.

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.

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.
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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-
dows forming a multi-window screen displayed on
the display screen of the display.

A network interactive display device according to
claim 25, wherein the predetermined window is se-
lected by one of the network interactive display de-
vice and the teminal in a two-way communication
of the communication unit thereof.

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 des-
ignating the whole or a portion of the display screen
of the terminal.

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.

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
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-
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,
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.

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-
nal with an aspect ratio of the image size of the cap-
tured image data maintained.
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