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ABSTRACT

This paper researched the operation methods of software video teleconferencing on the tactical communication
networks under 1Mbps. The tactical communication networks have limited bandwidths, frequent data losses and
transmission delays due to the unstable networks. In addition, the bandwidth for video teleconferencing has to
be much smaller since the Army Tactical Command Information System(ATCIS) has priority of using the
bandwidth. This paper analyzed such restrictions of tactical communication networks, presented some methods to
improve the quality of the software video teleconferencing on the tactical communication networks and their
actual experiments as well. It is applied in the first place to re-transmit the lost packets and to reduce the
image size for the data traffic. Nothing is better for the video teleconferencing than to provide the bandwidth
enough for every user. However, on the tactical communication networks with the limited bandwidth, video
teleconferencing can be improved by optimizing the compression rate of image data, the number of image

frames, the audio codec and the usage of audio compensation data.
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F 1.H323 7HLE
Table 1. H.323 elements

494 o

Al2~®l Alle] - call setup, call and

R RAS(Radio Access Station) control
Al A~E] Aol - 1
H.245 ]—. d. 4o m.ec'ha channel
negotiation, capability exchange
G.711, G.722,
G.723, G.728, 4 45 %2 JdzHM=EA
G.729
H.261[7] -
> Blt]e of= v olzdr]zy
H.263(8] I = s EA!

RFC 3550[6] vlt]e] #4RTP/RTCP)

T.120 dlol 3f 2 AF
H.450.x F-7}A8] 2 (supplementary service)
| H23 st53} A9

(1) =
e B8l Sole 9 LﬂEﬂi FAlel]
A 45 2 Edge= 4 Az dlellar
gkt}l. ISO/IEC(International Orgamzatlon of Standa
rdization/International Electrotechnical Commission)
7} 2€g MPEG(Moving Picture Experts Group)
FEE diE A, s = gl A= B
o Aisl=E tRelEdy, At 3)s]e]
o} e AAZE vt &FAIE H.261, H.263 59 1
TU-T H2E EFo7 ARE3I}L & 204& At
3lel& $I3 ITU-T9 WFi“ﬂﬁ HojFa Qirk
ITU-Tol| 93] whsolzl A3l H.2617-e
FAAs 2 Ao 9% T4 dsHReE
£3] dujd JARIsE $% vtL ASS 5F
© &2 CIF(Common Intermediate Format)2} QCIF
(Quater CIF) °3AENS #1438l px64kbps(p=1,
9] HEES zZ=r)h H263%2 64kbps o3}
94 ‘éf% ATE 385 8 AR FFSE QC
F, CIF ¢]ol| QCIFS] <F Auke] sA=E zZ= SQ
CIF(Sub Quater CIF)E A|¥3k}. w3 H263> M
PEG i3} 72 wAdEol v|A=EE 4CIF@xCI
F)¢} 16CIF(16xCIF) X% A$1gc}h H.264" %= 1
TU-T¢} ISO/IEC7} @A 3t S A o34k
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Table 2. ITU-T image format for video conferencing

JAz ) °34F=17(pixel)
SQCIF 128%96
QCIF 176x144

CIF 352x288
4CIF 702x576
16CIF 1,408%1,152

SEFEES SRl vt Fdlo® wY
49 ZE 949DVD, txEds, AHAHE
S8 Holle] Hgo] 7153 A 2] s )
o] o]Folxl FEsEolrl H.264+= H.2633F Bl

Y 27 50%014e] wltle dEE
I GAEAL, B8R, vltL oA 5o

w

2 ot o 2 ¢ oo

b

_%5]__;11:4]% QJH;(L;‘(]E %o{i O]—lé-il ’ﬂi’%
oA Alse ruslele S webd 300~
3,400Hz S SAWACR sfal Bero Zheksio
H323 ZREFS A
Yok T8 SATUE vt Zojth el B
= Hle} 2] G.723.1 EES I QE 9l &
AAZE o I ASEEER 4Sse W

E 3. 439 v

Table 3. Comparison of audio codec

X G.711 G.723.1 G.729
I
1) PCM CELP | MPMLQ | CS-ACELP
o 7
A%
P 64kbps 5.3kbps | 6.3kbps 8kbps
ET 10ms 30ms 10ms
MOS 4.1 3.9 3.9
714k
PSTN e]ulAl o]
o %i}“‘%‘x;:l, . ' T e
| agmg | V971w =24 Vol
o shysel
i el

* ET(Encoding Time) : Z9-& ARE-s] S4do] 54
AT AL ANOE FE4F £

* MOS(Mean Opinion Score) : ] Aol ]5{} Mé
F4E A5, 1~5 HHedd 2298 Fo] 5

* PCM(Pulse Code Modulation), CELP(Code Exc1ted
Linear Prediction), MPMLQ(Multi-Pulse Maximum
Likelihood Quantization), CS-ACELP(Conjugate Stru
cture-Algebraic CELP), PSTN(Public Switched Tele
phone Network), VoIP(Voice over IP)
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T 4. ATCISS $-831= SPIDER 7}& tjd=
Table 4. Available bandwidth of SPIDER with ATCIS

7 & | gl 4 Hej%

SAEA G E 1Mbps

ofn] o= 300kbps

g ofs st 49kbps

il Ae F7135} 150kbps

A | ATCIS ST

HdZ | Ae d3e e 100kbps
(1Mbps) Qz | ZREF 5 7[E

e ool E 150kbps

7+ = 251Kkbps
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F 5. SPIDER AHol2{$(BER)*| w2 SAHA A&
Table 5. loss rate of audio packet according to BER of SPIDER

SPIDER 1bit of2] ECEEA A7
Agolel g | A7 =7] A E
(BER) (byte) (byte) (%)
P 102 8.16
10 1,250
142 11.36
. 102 1.63
2%10° 6,250
142 227
. 102 0.82
107 12,500
142 1.14
- 102 0.08
10 125,000
142 0.11

& 4 A

SPIDER+= 2Mbps®] W58 Algsla gloem
SAEA dolel Al Slsl A4t IMbpsE ¥
slo] AMgslaL 9lek dlo]e]5AlS 13k SPIDER?]
2 IMbps 7Rl UES =S| HAH ¢S
21gk o] ddE 30%, AR dwstE flEl 7% E
A3 ATCIS7} AREE 4= Qle o HYE2
651kbpse|tt. 4%l 285 #A%F A3} ATCIS
A4 Azt 28 UXE S1s] 1 100kbps(Z
150kbps) & AH83la, WES=Z Ak dE I8
ok 100kbps, Z2EZF Fo| 7|e} HF=E FHTF
150kbps& AME3kaL 2lelA ATCIS 8- <3l
aAH o7 Hishe HIEFS H 400kbpsE I}
o= it

£ 4°] 74 9% gk SPIDER7} Al-F38h=
A 7hdl AA AR AHE 5 sl Uy
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A2 A ARE M 23 ATCISE °©]
f3lo] It Ul frEEE AlE &, Ay Axe-d
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o A4E 2shs 59 Al WAEle] 33
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Aol AxEge] wh] ssle] 242 WES=
i Zo) Ajghe ety 4 4 9lch
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3.3.2. Ho|gef &4
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F 6. SPIDER A%z} &(BER)| W A7l &A%
Table 6. loss rate of video packet according to BER of SPIDER

SPIDER 1bit °ll2] R A 3|7l
Agollzls | WA =7] EAE
(BER) (byte) (byte) (%)

10 1,250 1,086 86.88
2#107 6,250 1,086 17.38
10° 12,500 1,086 8.69
10°° 125,000 1,086 0.87
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(1) SPIDER AFolje-fol| w2 SAANZEAE

A4 HlolE| S G.723 6.3kE Q13 60msS)
$/d 40byte, 120ms®] 543> 80byteolc}. AF
918k =2 78] §t|(20byte)2} 5A1(UDP, IP, ©]
oY) #At]@2byte)E 3 AR =)= A
7} 102byte(40+20+42), 142byte(80+20+42)o]r}. —L
2{wl SPIDER®]| A4 H|Ec2] &S o83l A
AR EAES v A (DI o] AL 4 3l
t} o= E°], SPIDERS| BER(Bit Error rate)°]
1070 elle]AF7]=  12,500bytec] 72 -S4
A5 60ms2] 542 0.82%, 120ms®] 4>
1.14%7} ¥} & 5+ o]9} 2 SPIDER A% o

2lgol] TE SAA EAES AN Aotk

2497 27]

tlo o

(2) SPIDER Aell2]gol ul2 Azl &

odxb x9S 1 024byte TH9|E whAs|Ee] )
ZsEcl &, 34 HBY =l Z2a9 &Y
(20byte) 2} EAI(UDP, IP, o]tid)) 3l|t](42byte) =
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