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A Study on the Apparatus for Image Transmission and Transmission
Control using Cellular Phone Network
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Abstract

A remote image fransmission apparatus combines robot technclogy and image fransmission there is sofe problem or place that
a person can not go. Recently, confrol opparatus that use wire and RF between web server and robot for remote control are
developed. But, there is problem that must install infemet line and communication distance. Transmission distance problern can
solve when using the equipment of RF, but price of RF roufer is problem that is very high cost. In this paper, we developed
remote confrol systen wsing the cefiular phone communication network that con control image fransmission and imaoge
fransmission apparatus to solve these problem. Developed system could solve defects of methods that use existent RF and
intemet, And could fransmit the most suitable image and voice under limited condition include current communication network.

1.4 & 23] uZ pu2El tsteA w FLA9] A
4g wo} 2hd o] AZE w itk o) 2RL
80ty Ful 0|32 2R Jlen FAHE V) 27 22URIAY ANEL S 5 A A
£& HEI Q77 s AW vk =) 715 WA B A= QA T, Azl Age)
o A% 5d ARAE Agel 2 # e T EAM) AAUTHIL 5ol YRBoME o5 7}
FAHE B ARE SA3l7] 98 2RE o 53 974 AojddN TUHES E3) Ad7AS
43 G4HE Bt e o8k AR Aok Al2EL AE vl Yh2).
t. 299 A% 9¥ JFe dasid BFsE ATo)e YAANS A3 Aol A A

Mo 2R FUL oLESAL AegeN
* ';Tz" M )N % 5 BilA ) ) &}3] x) -
e DL T WABER BT 9 qwgt 22 2 RF U NS o183 9

o FANY AT ATENRS AAANI S B e AEshe 22X FH7F AL B ok 2y
hwang @inhatc.ac.kr i

o 3 8 8 : OlATIST AR T o] gale mgAold RS Aol 2

ingwinchoon.ac 23} AEYE Y AW 3E A gEske 24

32 oleld Y2 (32 19) |



MEE NS 083 AN ¢ MM Hxlof B3t 47
Ho) glom, ojd A T4 Wae) A ) |
£ olgsn Ad B AgEAD 29 A ER LA e o o
B 7hol arloloin g wely Byelsich Lrerre o L
EG QHURIN FAE o8 A Alge] L Comemmemmeon —
2 4 gE A ey e ARl [, N s | L wer L, g
2R ol§F I YT YAE TE ZIA [ ﬁ il inaind comvrson
UL et A AR Beld o) 2R (agl 1) JPEG Block Diagram *
of m g, o|fd WAL HT Yo B
RleS SNzt ¢ £ Slo. M AEEFS 4EG 5 Uk uE S

¥R P HeH BEd dye wAT A
T FUGE o8 Y A% % A% AA
9 Aole AFdIYa & 5 A3, IAH A7
A=t fAdd we EANE 25 s
54 299 #F 47E 792 5 Ae Ve
o] w7tERY A J)ed YEEE Vs A
Hahe Eoollr AE3 dag dFoltt. mEtA
£ gFdAe 7189 FHRIRDE o188 3
& AgAe gl A A FAS 74 QU

g ol8@ PPAEAS BAT N3] S
A AEH FULE o143 ABANEA A2
& LS Boh

2. W A F2 ke o e H
2.1 JPEG & Jl&

WBRE BF 59 hR) IPEGJoint Photographic
Expert Group)2 Ze} AX 93] §53 A4 EF
2.8 ADCT(Adaptive Discrete Cosine Transformation)
g 7% dnglEez gt} JPEGE JEFoe=g
3P =7), A Axd 2 e Rl gig
Ae A 4on, 4F ZERE &34 R
3}, AR Rz, AFH 733, F&d F3s
7k SITH3)

JPEGE F&4 733 g A8 4% 3
Hegol ¢k INAER AFo] 7FssiH, ok el
H2As AL Ay Zet st s A9 &
e FA ga B 12071, 2a Hd) 1/50

=

A AHEA JPEGS AMA RE 4E RFEQH
7180] gon g + ik

JPEG 8 Encoding @Al 1Y 13 zow,
Decoding2- Encoding®} 9o 2 S8 ETH4].

2.2 rie %

49 39 oz PQMPulse Code Modu-
lation), ADPCM(Adaptive Differential Pulse Code
Modulation), GSM(Global System for Mobile com-
mication)o] §ick 2t 29 W4 HwsE, PCM
T B¢ @ HEL shitez JehiEz o
6AKbps) TiES a73hvl, ADPCMe] 3% @
BES iz BAHEEZ 2Kopsd] PfIES 2
7otk GSMe] 29 13Kbpsd] YFg 2F
A}, 8FEHE HYETOE E gt GSMo
g SEHAT YEE) MY $4% 0 7
4 Be A Ae 279

2.3 2E2|Y HaJlE

2EZY 7&e 208, HlYgL F9 HEn
Ho] A3E JES B3 AAZE EelA
d&xor Agste 7z A d9Ee F
S G0N MulA FAS PIATIE 7
£ojth. o] 7|&& AR 2EET AW ZEE
Hele A% FeE AT AHIAE s F s
£ @} oW MPEG(Moving Picture Experts Group)
H|T] 2.9} MPEG 21]9¢] H353ld vEYE 17

2

2002. 2.



YEHE BULE 0|83 YHTS & MEHO FAof B A7

r

1 199 ARE 53 AHE3e 2EHY
AMujzdMe FEE st HEGS Aoy
HESZ &35 %50 HaAd dart Qe
g, o]ZA Z} vlo|E §71& 2o tFstaly
H4FHE she Ao] FEuYo] 2EH A&
deo] ggojr}. Felo|JEZde I ¥ 4
AMulz w7 A 2EW A4 7I(stop, play,
forward, backward ) 7]'50] Qlofok ah, 2E
= X H(VOD(Video on Demand) ¥+ AOD(Audio
on Demand))x On Demand\} Broadcasting(Internet
Real-Time ¥ M|z 2 Mul=g AFTE
F Ae 71%E 7ML olg§ HEr Yo &
EgT A2gE AAsAY 25T de AMut
FEE F Q' AFEAY FAl FE9 Ao
ddEe HEYa HIEEE AF3] 1ol
39, AHeAlEd A BAe e sl gt
WH(Quality of Service)2 AF3}7] 3 ALEAIE
o] HEQZ HE £ duxEE Ay
£ &X(56Kbps~500Kbps)e]] §F4E& Fsfol
geHe).

2.4 OlO|x| & FTP

289 FAFo2 AFHE oFAE WY 9
I Ag¥oE 43y Y3 FIPRFC 959) 4
ANZ 2de Vo & 94 W4 292 A

Server Data -
Transfer Protocol

Image Data

- Server Protocol

MEAN Interpreter J > Command

Image Transmission

|

_____________________

#( Protocol Interpreter
Data Transfer
Protocol tmage Data

Image Transmission
Robot

(2 2) o &S fAst FTP 23

D ~pPD O0@®I—
—0=~300
w
®
-
<
©
p=s

S3ATHT]. FigtaRE 8459 942 45H
i FIPE B3l A2 FAR AFH HuaE
QAT AANA AZET 29 29 & A7l
AHEE FIP 298 Yepfi3ic

2.5 Jqg we

ot AlxHl sl B8 4= Qe B Ee
dlo]e] % £2o] 64Kbpsol 4] 128Kbpso|tk:. CDMA
(Code-Division Multiple Access) 2! IS95-B &
A BdE o]83td e A H MPEGHY]
A% FE=712 160x12002 3 olgFow
30framefsec A40] 7Fssln, JPEGS AL 1~
ramefsec®] HFo] Jhs3ith e} AAHA 3
A £EE 30~64kbpsolth. o] /Fejoljr] MPEG4
£ 0|83 A AEL 15framefsect} 7F5EHATH
WH g AjZbo] 10~220% 27| W&d) ojF &
29 Ao 259} 5718 AFl=dl A7 ITHS)
M B d7ME 7BHoZ JPEG ¢ 7
yo g g 2EZWE FIP Muladla 5§
o] £ GSM FW WAE o83ty QURE
At B 7N AEHE 5AYS o8
&7) &o] Hue Mulae iy YEAT
AollA dFE #E 7y 71%F 9uE FHy
3 BosiaA GgAE o)5FAE A FF
2 st

3. Al 7 9l Ay

FF AF AT Ao] A Tl AlAE 29
Bl wat Atype B4 W 47 Aol A2H)
7 Btype 93 A% 947 Ao} Aa"e F 1A
2 At £ Felre 120M Atype
N2 A, A R 73% #h8 BES 7
S8, 2894 Bype A" AL, HA
2 7@ s st 2ga 3EeM e
F AlzH] 3 Brke stk

ol

sh= QB M3 (3 15)

r



= TSF o] FA|of

i

3 o1

3.1 A-type A|AHIQ| JHg 3 A3

3.3.1 A-type A|AH] 7t

(1) BAE A 87 ¥4 2 A%

71E9] AEE FIYE o)83lY o)F B
ZRH oA 4L Az dvpg & B 5
A=A Felstr] 94 94 ds 43 Aol AA
7 78k A dAHe g AEHE FAY
< o83l o]F Ao AXZREH 44E A
el MHE Agste FANE AEidnh =3
o] AEelA o]FAXNE Aojdlr] A3 Satoldd
E 87F gvh} F M & A 2
F AEE 39

Atype AlXElQ] AR 2o A2y ENY
AQejdige] 44 Afn ANE Agd g
QA Adol7) WEd, d7e AEAL EoI7
A 71EFHQ RER EFEL 719 AL F
i3k 83193, 44 A5 S5 Aol FE
E B Az 4T 4L nEskA gtk

A-type Al2Ele] suke J|BH o g FIP G4t A
%3} polling W42 YHAE o]&Ft) F, o)
FAANAN F58 F4E IPEGLE ¢=0] H
I SFEE 942 FIPY 93 74 B4 <
HUlS B3] 94 A8 A4dch 18z olF &
AME FeloldET} A G Ao] FHG A
A FAR 71AG o 43t AyFch

&
9

(2) A-type A/ 2H A

Atypee] A2®le 19 337 o] ZekoldE
H(Client Par)o} 97 A4 F o] A (Image
Transmission & Control Server) 18] §AFA% o)

(o2 = g My

Ex](lmage Transmission Driving Part) 2 -9HTh.

Geasd g ek
(Gt ) Termiesons, 7
Feauk

Qi Sener | 224

(28 3)A-typeHATE AZXKOIAAH 2

(D Client Part

So|QERE T7 49 Zo] gyt AR
A HE 2ev) Qo o veEeAs) Fe)
OlMES 4 ZEOYCE H § RET FAH
o gl

End User L Web j Wb Program
or | Browser ! : Gf;l ! <TCPI|P>
Adinistralor N o AR
Web Module

(O3 4) S2foIHERS| 74

Uit AHAENd Usenes 94 AH2RE I
ZdE B & e AFT AN, BAHA-
ministrator) = ©]F Ao g Ao AFA=
Z=% 3o 4 BeeAe dEd F&ske
71s€ AR o] ALFAME G AHdl
HqEst ZToldES ) Z2ads AYse=
JEE fck FToIAES ¢ =2 AHE
o B8 837 oF AA Ao Az HLs
FEHoR I, AEES] AHATE AHe A
28 I3 =ZYe sk o)5FAE Ao
7] 9 HolHE AME Afshe 98g @9
o dojHE FAF 92 2 Ao Me A
9] 278 A2 OF ARAA B A
o meiy FEloldES 9 =203 AMAE ¢
Eldeld 9 BReAE T3 A A&
o dAzte s g4 zgds 9 T U
F UL, ¥ Z2ade] 2Yoe AW J5E
B o}FgA9] RS AT F U=F 3k

(2 Image Transmission & Control Server

3 AE 2 Aojg AHE 7EHeE 9 A
7155 olF FAE Alojatr] A3t dolHE A%
WE Vs YT F, o)F FXERE JPEG
G AE ol FolAdEANA FAE HLs}
i1, EFo|RERRYH olF AR Ao HHE A
F Wl o)F AR HAese &L F3F
ol 715 FHske ¥4 ¢ Ao AHe

2002. 2.



2 HERO Aol BE 47

HEHE EHNUE o[B8 HMH
¢ ]
e |
1+ Image Senvice ! Robot ) !

—==\! | WebServer «—»{ Control Data i
< TCPnP >-: oo | Module E—‘%'
! T L : ! Cellular phone
! imege Transmission & Control Server | Nefwork
(3% 6) TS HHH FRIE Aeiel 74

a9 59 o] gL ARI=E] A g4 2
£ olF AAE AloJar] A% volHE HE
REZ FAE

@ Image Transmission Driving Part

FdAE olFAE CCD 7H=E
P AT
Aol Hgshs
e VIEHeR

o}-&-3}
o] g ZeYPE Yt I
& "Ik o] FA4 o
e R Aolg MuEry 7t

HeE AEE EHTOEA 7YY, HHER
B 48 A5e o)F FA9 EH Ao s
AT o5 /F5HA BT
Driving Control Part
-o
Driving
Wireless Communication Part
Data Analysis Module e ——

Image Transmission
Module

image Compression
Moduyle

Image Capture Module

7 Mobile Communiation
Module

/ytellular phone
Network

(g e g

Zat

cCD
Camera

image Processing Part

& olz=*[e 74
GIR%E olePXE 19 63 ol olF Aoy
(Driving Control Part), %/ *}]%(fmage Processing
Part) 18)3 FAE4 iia]—‘?—(VViml& Commumication
Par)2 FAES. 24 289 75E o 2ok

« Driving Control Part : H% #X g A%
¥ o]F8A) Ao BHE 3 3h=Device Control
Modules} ©]F783] Ao} MH2RE F7]13o
Z 3%& ¢o]9E Command Patch ModuleZ

o= ¥

T

« Image Processing Part : CCD 7HH|g}E o]&-3}H
G4 F5skn =9 W] JFe ARS
E Image Capture Module?} Z#H|¢] W] %7
¥ @3S JPEGE 453h= Image Compression
Module, $}%%8 JPEG G4+ B4 Ao dE
3= Image Transmission ModuleZ 4 T}

+ Wireless Communication Part : /%4 Uejulle)
A4d-S¢ 938 Mobile Communication Module?}
G Az} Alo] AEE F43k= Data Analysis
Module2 FA "L

oo 71&d AType AlEHY R/FA <

Bl AME 870149 PARE I8 79 2ok
e =y
T - Grid Sner
.
| Bl
— e
Rt Dbt/
(ag 7) A8 34 e

#elake 94 2 Aolg PAHol H&dho
A4S ERISIEHA ARE AT 4+ Jor, ¥
% ARgRRE YAl Bkl 94 dg A
7 wilok 9y ZAYe BaiAs T o
A% 4 UES AT AType A2de] RE
S5 AGATE F4 AU T4 olF F
Ag To) AEHR FAPh

(3) A-type AlZ®l F

Alzgle] FEHE :L% 39 A|l2=" BYS 7bt
o2 FA M BEOZ UHo] Atk

(D Client Part

“’“E‘r°1°‘E«1 9 BEeAE 94 AEAR A
W gL AEoZ AMRE) 93| Visual Cr+&
olgste] W mEaWo g AAaPen, =

513 olEI MEst) (32 13)

5



o Al

0| &% g4

gl

of

al

ES

HEH

o x|

re

g o7

e ZZ e ActiveXE o]-&35ka] AA AYA]
3 2A92 g3 A BEE 2. g
TE EFIH,10].

@ Image Transmission & Control Server

B Aulzg QYAME A 108 EjREY
gelo|AdEdA Auzsher Yutdos  wo
AHE-5l= MSALe] PWS(Personal Web Serven)E A}
B3t FAHE 2 dBAAZRAE ME 78
AT olFAXNZRE AEEH Q& 4 =
7} SEO|AEZRE HAE o]FFA] Ao 3
He Ao #dr) o5 ERH HA$H 9
3 ZHYe FeolYES Aulzgm, gl
EZRE FAE o]FHA Ao HWHE ofF A
27} o) HOlEE $A(152 BN AH281o
ZBNE Ag57t 1o E7it.

@ Tmage Transmission Driving Part
Pt AE )FANE IA FA=golg 2TE

do] 7@ Rroz FRIL Ty R
PR ojgAAY 7E5& A% 7%, CCD

Fiellzkel 93 4EE AP Video JEF 183
A4 2 dole $54E AT FA AzRE F
ggck aZEQY] PR 94 5 % 94 ¢
Z, 93 A4S 9% 93 AR o)F AX Y
A9 AoE AT 0% AojR aEl: o|FF
AE Fo Y= doly BAHS 8 THE
A AR o] A 9 AR RE =
2IPL Visual C+E o] 839 FESIPH,
JPEG 453 3 A4 Zgaygoeg FAdn

(O3 8) A-type ¥AMT:E O|SHA|

olF AR £ T AFe= wE J3 A
gl % HolE £4& 93 CAdolE o83t 7

F3ksich. 2% 8ol LA Atype FIAE oF
e BIECERT

3.1.2 A-type AlAR] A3

a7 904 olFAAE AEFTL BAUIFEA
o A& HUE YEIITL, 2 10914 o]
SAAA e BARZ Aesh] 99 27

7 F2E AP Fe 92 AF Ay gEe
HA °] A URLE F4E Aulaste

B3 AE R AL MW Fiolo
I 11L& o}5AX A ALH G &

g8 2olAE B AN B4 A

o]

gAY FHe yehhglct Setoldes

By

(3% 11) S201HE 4 &

2002. 2.



AE B3 A € A 2 AdE Y
T 5 don, GFAF olFFAY Ao J5E
S+ Ak

3.2 B-type AJAHIS] IR W &Y

3.2.1 B-type A|AH 7Hgd

() AAE A% 87 4 9 Ay

B-type] Ao FX= JPEG 7]4te] 2Eg
3 93 Az 71&T GSM610 o83t Fd}
LU E Afdle dFAo Alado|th M
o2 o]FAXNE AolEr] A MPEGES Al
28 739 F0~20% 719 HHy o] 3
o}A o]FAA] Aoje] BHle] it & AN
T 9L FA AE3EA ol RS Ao
7] 94314 JPEG ¢3¢ AHSSTh RS 5
H2 1 framefsec FFOE 30, Ao} N5 @
A HAZ= e 5718 Asl |94 AdA
NZE G4 dHolE7 8A=H FejolAENA
Aol A3E Bl £ JEE STHI1]. Baype
Al2de a8 120X Zeo|AET} ol
Ao AR HE3l 4T 2T E AulA ¢
< T UAEF T}

(28 12) B-type S& s A Mo AlrH =g

(2) Btype A28 A7l

@ Client Part

Felo]AERE I¥ 138 o] Uyl AR
o FEAL ASE gl MK e HE R
=9} ZaolgdER ¢ Z2agos FARL &
FolUES Y TP o)F FXZHEY 2E
g% JPEG F3& T w2 ol E & QA 3
F 9gE g3

(223 13) B-type S2j0|AHER TA

@ Image/Voice Transmission Driving Part

Btypeoll A |/dA% olsAE 19 149 F
o] FAetle. MR olF Ao, T FA
AgR a8y YL YMHE 74"tk
Zt 2o} F8 7)15e v At

+ Image/Audio Processing Part : CCD 7lH|2}2
Ry AL 53 Zy Y HHd IAE
A3 Image Capture Module? 5@ g4
< JPEGSE =31 Image Compression Module,

B olojzzHE Qor)e A3E GSM610
8 FI= GSM610 Audio Coding Module,
&% JPEG d4FH QU9 HolHE 9A
Mol Agdhe 71%S FB3hHe Image/Audio
Transmission ModuleZ A9t}

+ Driving Control Part : W& uj] ZEoA AF
g o}5AA| Ao| HHE F3W3= Device Control
Module®} o]FAX AOIAHIZRE F7]30
2 H32 ¢lo}QE Command Patch ModuleZ
T3tk

Driving Control Part
Device Control Module —b.
Driving
c Patch Module Device

Image/Audio Web

Server Part

L

lysis Module

(7 Thudio T\ i
\T ission /"y |—— )
JPEG Streaming _J K—W}W

Transmission Transmission Module

{Mobile Communiation

\ Module J
GSM610 Audio
Coding Module

Cellular phone
Network
Image/Audio Processing Part

(38 14) B-type Y&/2C|2TE OlSTHA|S| 24T

Image Compression
Module

image

\Capture Module/

3= OlEL HEats| (3 13)



HEE SUYS 0|3 YN

» Image/Audio Web Server Part : JPEG ~E g™
G} A% 7159 JPEG Streaming Transmission
Module®} 2T)Q A% A4 7159 Audio Trans-
mission Module, A} 2152} Aol AFE B
A13}= Data Analysis Module 2 TtA®lth

« Mobile Communication Module : F/5A <I¥
o) Qs 715S F%h

(3 Btype A|2=® 7E

Al&=Ee FA FeloldER e FdeHe A
4 oJFRAAE YR TRHJUT ETolAE
Y Z2I3 GFEE o]FFX diF Ao
Z2a g2 YL 2EY A L=
aYTe] AZEY REL2 PCY MS Windows
733 A Visual C++Z APL, Active-XZ A3}
of FE3FCH12,13]. B-type "] 2Eg 93] AMS-
9 segolze golH H4g 98 (DMA =
AR olFAA] 58S H‘,‘l 75710 ¥A o
PWM 2lo] AHat W&7), Al2Y 9% 9
Embedded Pentium 94%—1—:1 AAH=L 93t CCD
F}olle), Frame Grabber5-S X330, 943% Bype
Al2"E T" 159 L}E}LHS’J\E}-

(3% 16) B-type QTS OISHAI

3.2.1 B-type A|AH A8l

I 16()t FTo|dES ZTgaPeg olF
Aol A3 FAS Holn 3o, 18y 2
o] o}FAX A RHUE JF4E I + U
heE AFoy A"tk 18 16 BE
As 5E AN + e BY 5FH9 MRS
A JeA

(b) O|S&x| At Alsiis|nd
(33 16) B-type2| S2I0[¢IE/M AlgHsiH

4, A& H7}
4.1 By} 4

Aga Axdn ge AR 452 A% 7
3 2% 82t GIAE Su9 olFAA A
oj¢} FeAolet ¥ 4 ok
£ AR SERG I 2 dg— &5 =
2o o] ¥ 9& :
e Aw,L A
2 ged p 979 2989 WEY + e
A7t N FHEA gsb] W, & Hrho)
AE ARE T A2EE ol§sel 43S Hu
A mgith DA ol$AAe] T3 WFAYo|
HE ABYL 2] gaA vE 8IS o)
¥ A2IZHA, Btype 1 20em, 20937 Zeho|AE
A o HES B 28 e WY oF A

o}ﬂ
N,
_\2‘1
2,
lOW

8

2002. 2.



HEHE EAUS 0|28 YAMS Y HESHO Zxjof s o7
(B 1) £ AAHe) M &8 ANzEe 44 AU A & gE Baol
e N Agjel gagle] GHeHeS AHA z'z; I
. A- B-
5 e e STk HIE A A% ZRlHE Ae0] o)
Aty f i *20m W AR 1 Aso] Bk, dde $4
piiar : 5 ey We HED ARY 24 ol FHY Gy
T e R R R—r Qre WEe TANUL o2 Ti /129 9
Aol R daarols AAEAR 7} AL Jde EAPE A 4
573} ) A7V s AR
2R AL &% - AXZE
A BA AEAS| 1090 10030} e
ol 37t A BRA 7R 2207

g Wasigon, 9485 L= AN $A
BEAT $& FHOE F 299 5

A3 2ok 3 e ® 19 2
4.2 "It BN

A 270 AR ARt A2 A
ol +F3Ale &AL AR FolW AEHE
SAGA HHo Ay g€t RS
ol XY el AEH olFol AEHE T
o] Eotgoz Qld)] /MR BolXe #del gl
oy kdE M= A, Btype BT H
WA AGEA o]FZA7} AHEA Gl A
FHAL. 4, AR FA] FEAE Atype
735 PWSE E831%17] W] oF 108 H=7A|
A7} 7be e, Btyped] Bt AA AL
3 A Zeadog of 10W7AE AH|A7)
7Vsstth

5.2 &

2 ATAME F1Ee) REZAEANN I
A9 Azl AR A F4 AHUL 0§
3

[1] Karen Z. H., Tucker B., “AAAI-98 Robot

Exhibition”, AAAL, Al Magazine, Vol. 21, No.
1, pp. 67-76, 2000. ‘

[2] Masahiro F.2] 8, “Vision, Strategy, and Locali-
zation Using the Sony Legged Robots at Robo-
Cup-98”, AAAI, Al Magazine, Vol. 21, No.l,
pp. 47-56, 2000.

3} John Miano, “Compressed Image File Formats”,
Addison-Welsey, 1999.

4 A=A RATA HY, “C Aojd 97

Al A5, TECHNO, 2000.

559 4, TEH AN 9% 2 24

A% Azdel 4 2 FE, dedgn

(5]

&3], 2AESURE =54, Vol 1, No. 2,
Pp. 227-230, 2000.
6] 384, “MPEG ¥Z3 7| 3, 324

Basts ARHEElx] Vol 4, No.
16-26, 1996.

[71 Behrouz A. Forouzan, “TCP/TIP Protocol Suite”,
McGRAW - HILL, 2000.

[8] Allen, J F, “Maintaining Knowledge about
Temporal Intervals”, Communication of ACM,
Vol. 26, No.11, pp. 832-843, 1983.

[9] 3339, “Visual C++ Professional Programming

5 pp.

A% 4 FAfol oy At dde A Bible”, GJZ&HAL 1999.

S HEY EZ—-? oz A FAYS o83 27} [10] BEAQH, “2BAE 93 Visual C++ 67, Q)
A F79 4FAAGA A2-S st o] EE5, 19%.

812 Qlefl Hiets| (33 13) 9



HERE SUYS 0|3F YHN

oF>

& MER 0 FAlof

e

3 ol

{11] Du L, Limin Z, Richard R. M., “Operation [12] 3+&F 4, “Special Edition Using-CGI¢] %&

Propagation in Real-Time Group Editors”, IEEE, A7, Q¥ E 1998,
IEEE Mulimedia, Vol. 7, No. 4, pp. 55-61, 2000. [13] ¢}, “Internet Programming Bible, 43&
AL, 1998

OXMAZMNO

4 M 8
1973 Z-Avhgtn HFE T3 EAED

1979 AHehstw g AAgEead EHQ(HAD
20008 ~JAt) et diErel WA e Ay F
193 ~#2FerledTd ARNSFTNATE
20013~ @A : (FHAA7A TedTa

TRk FUF FEAE, RIS

E-mail : psw@incheon.ac.kr

g+ 3

19863 FRst AAAINE T EAFHAD

1988'd FLtw it AA N EA(HAD
19939 st 3 DA EA7ERD
191~8A : QFFHAFNG dAANF Rag
TR} JAIAF, ATFA2H, AdHUE
E-mail : schwang@inhatc.ac.kr

i 3 S

19733 Qs AxFEE FQ(EAD

1978\ AEul3tm cidtd AAEeRa £A9(84D
19853 Qstthstam okl AAFas 4D
198014~ 1992 AR stw AAFE wg
19823~ A - AP HAFEHY wF
BAEF . AFE vIF, 3D G, UFAS
E-mail : jngw@incheon.ac.kr

10 2002. 2.



