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SUMMARY

This research is aimed to study audio/video compressing algorithms
and transmission quality of video conference programs in use, and it is

based on the understanding of RTP, H.261 and ADPCM.

In 1990, internet begins to require real-time multimedia data and it
also needs to solve the process of those data. Transmission of real-time
multimedia data is not trivial under the best-effort service of today's
Internet. The MBone(Multicast Backbone) appears to improve these
weak points and that resulted in audio/video broadcasting and virtual

network multicast is possible.

Internet users are making an endeavor of building the MBone network
and real-time protocol such as RTP, RTCP, sooner or later the
appearance of super internet is anticipated.

Equipped with those technology, it is possible to develope video
conference and video post-office box programs that guarantee the

protection of domestic market and the replacement of import.

Present video conference systems are built with hardware technology
for multimedia data compression, but in this, those technology is

developed with only software, so it can bring out expense reduction.
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(1) FAF33 7|

AspEd e AT 5] 7|42 7P FolA A AREE AL Sle obd®
2] A3t (0.3~3.4Khz )55 64Kbps HAE Als® $-353} 3f=
PCM(Pulse Code Modulation) ®WAle]ch, o] w}A &3} FE]d]| 23
SAAEHSES 549 Fedie] £3E = 0.3~3.4dkHz=E Akt F ol
~E zR3tAeel s F ol o|e] Fabpql 8kHzE #2351t o]
5 8H|ER %353} 3l 64Kbps(8Khzx8H|E)°| tix|d Als & =t}

pno#H3EA g A H3AS A4% 64Kbps’ PCM Wkl 1
CCITTl 9aG.711%2 FF3t= et 1 5 LSI 7|9 WS v o=
EAln]ge] Az, A3 - nAds Al Aujxe] AY F2 olg FAld
o] Aate] F3A o] g T& 7}"3‘71] a}7] 918, 64kbpse] 1/29] 32kbps =

1/491 16kbps®] B]ESA AstEFde] SFAFI3E Adsle x50
SAHA =t

a4 32kbpsé] HIEER $AS §53) 3= ADPCM WAlel G.7213}
16kbpsell ¢ #33} WAlel LD-CELPEl B2+ G.728% A|A sk}

g aslely 54319 SollA= vhelay A3 A od 1EA v e
= AHgste] dAAE sle A EAlE Felste Aol awE L, webA Asty
Adrct yX 50HzelA TkHz7HA9 WS zZte= 2de A3E FH9
64kbpse} 2 HlESA nEFHAE F33} sl= 2T SB-ADPCM HHA]
o G.72282A4 FEFo] Heh (AARZ HY, 1995)
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Hevitie] Mujag S dEFe] oo/t AHE A AZE del
Agas] EHeliof sl7] wiel ole} e X E % AR ZREF] I
83 =t

AAZY AEE 183 Z2EZ2AE RTP7E AlgkEle] glorn dxj
MBone#ell Al AA R o] 4= vt w3 AR TREF2AE A A
HIAE o= Ax wAslr] 93 2] &8 93 RSVP7F glovt o4 o

2] 2ol gL 9]

o

RTPE UDP Al 8% 54 A% Z2EFZolt}. RTPE FAlsh=d dA
A1ZE dell AgEelo & ool o= AAIZ HEvte] HHE F 8-
By 93 HE TR eIl AT EYHoT THEE LeAdL ZEE
Zoltt. RTPE MBonedlA o]4= 1 gld], 71Eee F2 RTP v1& o4
gou}, o= RTP v2E o] &3t SEAZES o] Eo] Misa 9f

dzZ=xl Hev|te] ARE AFE7] Aol o] RTP ZEZEFe| wA WA
"l RTPE ol&3h=dl slol thefdl Alor]5S AlFatr] $lste] we] =
2EFo] gl=dl, 1A H}i RTCPelet. RTP7L dlele] AFont A 8h=
o vl&, RTCPE dHloly A4S myE sty AAded A ARE Fa4t
+d o]4¥t}. RTCPE O@M MBoned| 4% Z2EQ &

o AR E HAFFoan EF Wl wpE 37 A AAH Fele} e

7155l 7hest s Jhrt.
(1) 34 39& 93 =2 eF Fx

fig.2-12 3P 3o 29& vepdich 3 3)9] dHoleE2 RTP 7l
o3 UDPE olgste] ez Aoz At (MBone-KR,1997)

- SDP : Session Description Protocol

- SIP : Session Invitation Protocol

- HTTP : HyperText Transfer Protocol

- RSVP : Resource ReSerVation Protocol

- RTSP @ Real-Time Stream Protocol
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Audio Video Shared  Session Conference
Conference Conference Tools Directory Control
RTSP
RSVP RTP/RTCP SDP
SDF SIP SAP HTTP
uUubpP TCP
Internet Protocol IGMP
Integrated Services Model

Fig.2-1 Video Conference Stack

- SDF : Session Description File

- SAP @ Session Announcement Protocol
- RTP : Real-time Transport Protocol

- RTCP @ RTP Control Protocol

- UDP : User Datagram Protocol

- TCP : Transmission Control Protocol

- IGMP : Internet Group Management Protocol
(2) TP Multicast

[P EAlell A e UEH=Z AFe Z2EF F dixAd Aotk A+
- #A 4} AHEE 3 9doh TP7F 7H gk vES A Ao AlFsts o
g A3t UES A AFe F8 AFL 39 A Mu|ag o] &34
ofzZo] |~~®l alolo|| Hlo]E] Hio|L} FAE s Aoltl UELT A=
ahelell 9118 dlele] Fa AT 22 Ao AEE v T EAbel]
deole] AES gt olof vld, WEHA ATl s 22 3|l A5
o oA @& F rrafole® dole AFE & 4 )

[P "E]sl~EE 19899 vl Stanford ™&e] Steve Aeeringel 23|
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Al ArE 2 R A, =3 Al vEewA w2 P A F8EA] &
k= Ao, zEdrl 19924 IETE 3ol& S48l 918l MBones
AstA =2 IP Multicast7} AAl AHE-57] A=kt 1P Multicast
7b 2k P 2 5ALS AR FAAE iAo A] o] Al Al gF Wof w]
A2 S AEd = olvks Holvh, 28x, 5 ofE WS AREEA] A
FAA o g oQlvh S wEaelA] wes R o Al

TR mEE A AdE Rz TV fA7 Y gue 41715
7HA pAlAbEe] o] AdkE e 3 A2 wheltt. adld Ale IP

ol peAADE WEdAY YIS

Az, QIEYIAe] HEN~E HAES A d3k= MBones 013115}7] Ash 2
714 7]vte] =& IP Multicastingell sl Azl Hes| B Afo] o
el FUA~E QB $-§ Hoket thE AL A 2 A% HFlel sl
aubr o2 TCP/IPAS SUA~E eyl S8 Zzaae dolele)
Az7E o] 5 Ald FAlxEe] SIEYl  FA4(IP Address)E &, Azt
25 A AR sdedl FAE HBE AE]t. o=’k F7le] 2wt
Al Al A== 7] s de e B2 2EzE AR v E Ba A
QA "t ole} o] ] FAAI} AR FAaE EAE
Z1& AEstes WA S source-oriented A WAlole}t vl ey HeEA)
Ak Azl 2 FA el 25 vh2h A FAAE 2 FY el
IF Fas FAEY Hls
A3} HEANAE AFS f3F 15 T4+ D-class [P $4:(224.0.0.0
~ 239.255.255.255) 2, AAA /WY Ul ZA~EE Yel= A BC -
class IP Fa¢te 22 AAS z2EE yeldle F47} obcnh. weki] o]
of e e 2E S G e FARE 2pAle] HFle] o= aFo &
3 sl=rkE s AR 8 ANE AASA "ot olHd AF WS
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galel Ana Aolth Ak AGASE Fdo] okEl F4E Yol Agatu
ot (MBone-KR, 1997)
I[P Multicast §4 e g

224.0.0.0 of| e+
224.0.0.1 #AA°] subnetide] BE Al2H
224.0.0.2 el subnetie] B 2h-E
224.0.0.3 dE o+ olF
224.0.0.4 DVMRP Routers
224.0.0.5 OSPFIGP OSPFIGP All Routers
224.0.0.6 OSPFIGP OSPFIGP Designed Routers
224.0.0.7 ST Routers
224.0.0.8 ST Hosts
224.0.0.9 RIP2 Routers

224.0.0.10~224.0.0.255 1 el S
224.0.1.0 VMTP Manage Group
224.0.1.1 NTP Network Time Protocol
224.0.1.2 SGI-Dogfigth
224.0.1.3 Rwhod
224.0.1.4 VNP
224.0.1.5 Artificial Horizons-Aviator
224.0.1.6 NSS-Name Service Server
224.0.1.7 Audio News-Audio News Multicast
224.0.1.8 SUN NIS AH® Au]x
224.0.1.9 MTP HEFN2~E HF Au]~

224.0.1.10~224.0.1.255 dd o+ olE

1 HEAZE Fao e @9 e
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of AAg xFoletr & 5 Qi flolA] Hgke] RTP

RTP #AlZe] 7]1&9 TCP/UDP
ICMPel A =] dely AF
gtk RTP AAA 7H% %Pﬁ?} Ler]e delee} vt dHel¥
Al payloads E2F3IEH 3= Fie T M F8T HYaRE
(timestamp) & &4 MD-5 dug|&ES o|43}e] A3 (Sequence
Number)E F%3tc},

RFC &A1l wel UDP #el4 2HEste Zlo] dAzEA A= 7 o]akAal
W og AAEe] girk. RTPe UDP 93& #5ste] UDP7E A 8lsh= v
F3tet AaAe @A §om st S48 AHSET RTP= 3
G UEHAZ 5 UDPe W& 1P HEMNAES o]&3te] o] 7o HFA-A =
olB] & AFgct Alztel wE widS FRI= o3 wAYFo| W Au] 2
A(QoS) EEs AF3A= FatAwt 3kl AFel An|zeA AFdd
. RTPeA vIH & 25 AFS Ao w2}t vt deole & &5 W3t
gt 2 ofyrt. e w46l wel AAE A= s s el A
gl (Network working Group, 1996)

!
F
il
ok
ao e
P
=Or
i
e,
2L
r«O
=)
H
av)
£
vy

=

o %O o

_9_



m. 3439 73 7=

H.261> NTT, KDD, AT&T, =3~ ®H#z] H]gA
A7 EAAE 2L FAle] H o, %’ﬂ“o“—l-"/] A ZEES FAsEe ITU A
25l A 7bs| ool A AoxE 1990 12 Hu=2 £5elEl Aotk H.261
= P TV 7hvet AsE 2 AA=R o AFESHE7E oF 40Kbps ~
2MbpsE A =7 wito] WEEAS FHdrle B7led AoR oAty
Ak A, vl - A Y] NTSCH friAlel PAL Abeke] zidel Als
7 7Rl sl = (2 7203k4%x 2408k %602 = H 7203F42x2882F31 x50
Ae)E vy Fo FEFZEHoR 7R ZAAYPEH, “CIF(Common
Intermediate Format)’#ta Egl&= AS= 3523} 4x2882k3lel] = 30
zYl/22 AAFA. o] CIF 32 oA 16x169 AWsirEdo=
A Ast=E =l Qv FAHeR shE 2270, A= 18704 A
39671 m=z252 (MB : Macroblock) ¢ & ¥3&3} g},

Fasikae] 72 Nd S ohg A

O "MZR2EZ(16x163+4) JI= AT s 2 duAtel] 23 A7k A
Wb (27 oA5) S B
@ "laRES 8x8 3tio Byog AEsty DCTe 23 F7+4 AR
=5 3. DOT 914t dide A= A5 27 4 e Axazs B9 ¢
e, =, A Aweo daixs A7k AFEE 3= vl =lzkeA] ¢47] o

Fol 5% - S wE o Zelvh

® 48 et ol 23 DOT old waskgue] HasEe] 45
& ol galA smrse] )2 AT ESH(AERT ¥ EH)E B

@ DCT A52] Fstalolo] sl AA Y5 wASL Aol gt
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(2) H.261 +&

H.261 ¥ & RTP ZREZUe] do]2= do]le(payload data)e} 3
o] Agxlc RTP v d=+= b5 2o} (ITU-T, 1996)
Jlo] 2= (payload) = H.261 dHAol2= Eulo] 7jE=o] g}
RTP timestamp 1ZH2 3 WA vjt]L ojw|x]e] AE £7kell RTP
dlolel sjZlell E3E et wEef v|t] e o]n]A|7} Fhte] K} v A g
W aAE 28 2E Y22 timestampe 2tk ©hE BT o]m AR
e e =ZHels Fasky] fl8l o E timestampE 7FXIth H.261
Ht]2 ~E3S 93 RTP timestamp+ 90kHz & 7|®Eog 3Jir},
o] F¥E2 H.261 Z#H &2 wiselvh(5, 30000/1001 =+ =k 29.97
Hz). 287, Z7+e] Zedd &89S flste], 298 227 wier F718ba,
o] %] timestamps A4FE] FA &R dlo]E & A7t Al kst
" el g FAE oS ofgGA d7] A8, timestamp®] 7] & WH

SHAl &t

RTP &2l marker ¥l|EE Bt Zdde uix|ut zle] 12 A2
gk},

RTP header H o] £+ H.261 Holg +%

0 1 2 3
01234567890123456789012345678901

RTP header

H.261 header

H.261 stream.....

H.261 st 32| A
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0 1 2 3
01234567890123456789012345678901

SBIT|EBIT|I V| GOBN | MBAP | QUANT | HMVD | VMVD

- Start bit position (SBIT): 3 bits

A A dolE SEHECdME FAHE 7MY F23 HES] 5
- End bit position (EBIT): 3 bits

vpA| ek dlolE] SEH| EdA] FAEE 7MY g vES] 5

- INTRA-frame encoded data (I): 1 bit

- Motion Vector flag (V): 1 bit
w2 WEZE 022 FAFETH o] ~ERS ARSSIA et mA WE
12 FA A o] 2EfS AL e AFSSHA| WE = Sl
- GOB number (GOBN): 4 bits
dZHE GOBFE v AMA 7o Al xfolrt. 022 %A
s P A S B EARC I R e
- Macroblock address predictor (MBAP): 5 bits
Macroblock F4& |53k (S, vFA2 MBA+= oA sizle] we} Wt
Hoh). o] d&F7] WHelE 0-320|th (&3 MBAES 1-33& &3}, 1
|E 2E92 GOB 3#tie} MB 1 Afel= #8|ahA] %7 witel, A
o AlAF oAl &2 AF 0o] & 5 lvk. 2 A3, 1-32 W8 <lellA GRIES 2
5= Aol alvt. ol®, MBAPZ} 0¢]t}. <l&% MAB 32 1lolth. 02=
FA = HZle GOB 3lHE A =Hghe}.
- Quantizer (QUANT): 5 bits
A5 FH(IMQUANT or GQUANT)-Z oA Aol w3l o] sfz12] Azt
oltt, 02® FAHATHH 3L GOB 3HE A=}

e

ttH GOB
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- Horizontal motion vector data (HMVD): 5 bits

T3 2A 9wy dele (HMVD)E 7tk V. Z=27F 0017y, 719
GOB sllefet A Al=psirv, ol #3lelA  F-a3td =hxE MBe
MTYPEe] MC7} obd o 02® FA/¥Ivt. HMVD+« 29 B5Ad H353
"ok, el 10000 HHeE = 7 -16S SAE (A Wy d= WHels
+ 15014 -15°]t}).

- Vertical motion vector data (VMVD): 5 bits

T2 24 #HE dole (VMVD)E 7HelZg. V &= 0o1AY, 7ol
GOB 3#ltet @A AztstAY, oA el #H7lelx Fxstd wpx7 MBE
MTYPEZ} MC7} obd o 0= A%t VMVD= 29 EFAE H353)
"ok e 10000 HHeE = 7 -16S SR (A Wy = WHes
+ 15014 -15°]t}).

I o}V Edaes A4 Eda2ds A8 & 273052 e ~Ef R
HE FAY ook aES H35707F olF A7 HlE
Aol AFHA o 7hsdhA d HA8E t=s AL F=sr] s =2
g JBEE oS HIESS 2EH] %
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Wl o
&

(3) H.261 AF Al 7€

H.261 Aol 47 A2
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01 234567890123456789012345678901
V=2|P MBZ | PT=RTCP_FIR length
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of AL FAAF A olvA B Aak mi o] AE AnF

=
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-
]
L
Buj
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)
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A7)1= A48 "INTRA- frame” ¥33F oA )L o]n|x|e] £~E @
Tit}, & A5 F33E AFESEA] geth. SSRCE o] Hzle] $A1AE 9
3t E7)3 s AEAteltt. A (PT) AH=te] e RTCP_FIR(192)

NI

- NACK(Negative ACKnowledgements) |7 +x

0 1 2 3
01 23456789012345 6789012345678901

PT=RTCP_NAC
V=2P| MBZ K length

SSRC

FSN BLP

M4 d= T P, PT, length 28]3 SSRCE RTP A® A Aol e]g)

__/]_\_
oh. AR A (PT) AlMAte] 2h2 RTCP NACK(193) AM<relth. SSRCE
o] sh7e] HAAE Sl E15h s AlMAlolr),

N Helsles d=w ohad R

- First Sequence Number(FSN) : 16 bits

<45 A WA sequence numberE & vl g},

- Bitmask of following lost packets(BLP) : 16 bits

wep tfgE = H7le] EAEW vEVE 1R ZAEHZ oE A= 0] ®

t}. BLP+= NACKed(FSN =& A18)3 Z1& doiwzd Siiz] 0=

FA]E . BLPE €43 #zle] FSNeol t$=x 7 £Aeo]wl 0x00001
2 ZAHE
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2. 34 2= ADPCM (G.721) 4

)

i G.72
A

252

1 ADPCM(Adaptive Differential PCM : A&zt PCM)
SRkzke] Aol g AHe o] &lA, dHAZS} S| A
)= A ol ks FeoeEA $AAAES AY(MES FFa) 3t
5, 8kHz F7]ellx 3o AFAZS 4H[ER FA3 Fo=y
32kbps(8kHzx4)e] H|E&= H353} gt} ADPCM F37]el4+= s1gAl
9l p HA == A HFY 64kbps PCM<S A4 PCM Alsz wW3sho]
o] AZ oA oEATE wiA AEAZE Jderh AT FAFed= 15
gie] HGo s b AFEE AL Z) ofAkE el 4n|ES] F-av) vk
o} o] fxpsr)e] FHAISIL & H3r]e] FHAISIL "ok AEAlse] okAbst
of 154 e] 1375 2= olfre=, 48| EVE 5 (O] H& Faspilsr) W
A UEE Fowy, B Zlo] 0% e AFE & e AFAe s
A% o] ADPCM EFS A8 F A 3b7] slslialolrt. <fAtsbr|e] &34l
3= 15¥MM ] Ag FFAtstrlel iHE o] FApstAEAl st Aozt o] A%
of st Aol AFATE THIEIA dolAle FHESAITE A, HE 57
o alolAl dHAl e g ANSAE 73 5 Al "ok (RAF W, 1995)

ADPCM EHZ7|dM= 4 ¥zl 48]E9 ADPCM Fzstilsr)
158 o] A AfAtstel] oafjx] ALAlsE WHEEch A ST =
o] zhAlw st 3k AlE A H3AZE HA dSAEE 78 5 9, US
o] AHEAlZ o} PG A BIATE IS & vk

32kbps ADPCM %<F2] HI|EG2 4H|E9] 3 ¥-353} f=r) SAHE &=
Hxlch o] 4u]E9] %9 v]EZ} MSB(Most Significant Bit : 24
vl E)o]x vkt v]E7} LSB(Least Significant Bit : 3 3}$] vl E)e|t},

ADPCM= 37 18415l 23t o548 2348 AR Fasd oSAs
48 5715 A3t Slek. o] 7= 4 C57Iek 5 o=
of Zsta ofg] 7kA Fwel dH

=
=
NZASS 7HA 2 Yt m, AFEA T SFApFel| =

r&
r
=5

Mo
S
fijo
ftlo
o

iy

4

=



71¥2] 64kbps PCM HEFES A8 AW 2% F3kel 32kbps
ADPCM #%+F5& =48 7%, 64kbps PCM¥} 32kbps ADPCM}¢| 435
Hake] ofe] Wl WbEEE A97E AR o]¢h 2 A5 BEe] ADPCMe
M= Aol Al A3t "ok aey 2 E oo A A
& 2 Wl whRsHEtE SAJo] d8tE A YR ste TV WY 7les 7HA
I gtk FAAHLRE, H57]4 PCM AEE AT o o ADPCM
7R AREAIEE A ek HA S APl me) AAlste], A7AE Fd
g fAkst Ho] AR HE7|AAM EHste PCMAlZS] of#k3t =4
S PCMH™ oozl +1 #HMel Al 7HA L FelAl A=gke. 32kbps
ADPCM %% 64kbps PCM %3} vlaLste] 719 553 SAFHES ¢

= =
T 3L 4800bpse] ®= A5 AFdE & Qv o] 52 HAE A

|

o

=

A5 IR BAL Fdsts YERgA s g 2UE 2us] 9%
SREARA Sol AEH L ek

=
i
>,
l‘-}'—:
rN
of
I

2EEZ(RTP)Y +&

Azl dolHE RTP AHE-sk7] Sl A7 dasiet. dut b
olH& RAste HF wteld RTP sfZlo] vbaoixlet.
H.261 A9 Ediave Axglelx AAds shupe] "Emire] dole &
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ol 75 =S A

RFC 1889¢l ®A¥ RTP 3lti¢] %= Fig.3-39} 2t}

0 1 2 3

01234567890123456789012345678901

V=2 |P|X] CC M PT sequence number
timestamp

synchronization source (SSRC) identifier

contributing source (CSRC) identifier

defined by profile length

header extention

Fig.3-3 RTP Header

- Version (V) @ 2 bits

RTP2 WAE ovlshy WA 25 AlS3tRE V=22 dA3}dr}.
Padding (P) : 1 bit

A v E(P)7} set H™, payload el otd si& S

2ol st e v Wl x3EE S vl AYS a4 e 2E 2

fm
il
-
E-)
P
lo

= oF7ke] tEst dyElES de® & oy lower-layer ZEEZF o]
B unite] 2 7He] RTP #H7& AEge},
Extension (X) : 1 bit
Extension(X) BIEZ} set=d, A&siA g e A&t)rr 24 &l
thioll 2tk S 7heRivh. o] ded Ag 4
CSRC count (CC) : 4 bits
shte] F 7ol CSRC(Contributing source)7t 2 /NQl7Fe A4 e}
Payload type(PT) : Tbits

+
oo
r
K
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X

RTP payload®]l x9S ofvlsta of ZeAlol el o) siA=dct. o] X
= RTCP RZE= HuUel4 RTCP FMT ZEE 7S 2 uf IFX3es
stofofrirt, w3l S5 Aok o] DxE Mt HAR o] §3HA et
6 bits

[u—

Sequence number :
o] s+ AMA3A =7] s AT Fo 3t HzlE& 2 wric} 14
7713 A &2 A7l SAE AEsta A3 =45 AT sk ARS8
t}. Transmitter class® AH$-3le] A5 E IF2sl=S It RTPE A
Asta AAee SHAA =AM Ee} ohgeol AH3tE timestampe F8%

Js adh

-

Timestamp : 32bits

Timestamp+ RTP dHelg 7l A HA 2d"HE7 AZgx &7 o}
ehfic) o] HE-2 I3l oA AAZ T2 EZE] ANHY JFds
ggtct. e A vlE2 AP E st A2 & o] A&

ol
3
)
- £
—z

of AERIZI7E Aol Aol wheh of2kA @ 2p7F A7) 7] wfikelvl. &7
= W;EsA FolAle
SSRC : 32 bits

SSRC+ 718 &x~s ofvigct, A¥Hzt(Identifier) t

. FY3 SSRC AlH¥at= 2 RTP Al WA F+ e 5713 225

fr
=

)
ok,
X,
2
Y
i

oA W2 RTP s§3l9] &y dx=of #2413} 222 SSRCH= 7HA L
el SSRC W25 7% wWish $d3 i es o s +
st= A7l del dert. =8 FolzE E3 RTC

"5
=
i_-"
=2

o]7]4 RTP s oz nte:= A fo|r},
CSRC list : 0 to 15 items, 7 32 bits
CSRC list A8At=2 3 W payloadel 3=+ 42xE A
W22 = CC HEeo o& Folxlch. mtef 1570 oo vt FolAd
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@2 1570 AR &
SSRC A% #te]

4 itk CSRC AHAk= #Afel] o] ol
TFAsh=d AgEth 2 SSRC Aldxrle] &

[) .
RR A7e 4 ZelA tlmedalel she o] el RTPRT} Ao
[e)

RTCP+= SR. RR. SDES, BYE. APP?] FxA& A3} =E A=A
o}, ol#gt 2t FxAZE sl RTCP 3 ARE FA%c RTCP 3l
RTP jzle] A=E<= wa 22 Wz Ade e AriatelA Ad
o, S AIZE o]Eldk dlolEy Alo] sH3lE Hur] 913 HEIAE VS
Algsl Folokgtet. RTCP 7l F7ixow 54 FAztelA Bl A7 5
ROUND-TRIP #A|AA7F, A¥ 52 Arel zpAle] £, E-Mail 4, ¥
AlA] o] ARE RTCP sj7lel] AojA ®Exlick o]z Aol sizls e
F71= A 7R RS A Hjof g

@ SR
- active senderse°] A4l FAle o

o,

>
e

A ARE e o A
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RTCP 478 $41 72

0 1 2 3
01 234567890123456789012345678901
V=2|P| RC PT=SR=200 length

SSRC of packet sender

NTP timestamp, most significant word

NTP timestamp, least significant word

RTP tiemstamp

sender’s packet count

sender’s octet count

SSRC.1 (SSRC. of first source)

fraction lost cumulative number of packets lost

extended highest sequence number received

interarrival jitter

last SR(LSR)

delay since last SR(DLSR)

SSRC_2(SSRC of second source)

profile-specific extensions

Fig.3-4 Structure of RTCP Packet Transmission
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@ RR
- active sender”l obd Fojzbgo] Apale] FAlel HE A ARE &

o bR

RTCP #z1e] 4l 3

0 1 2 3
01 234567890123456789012345678901
V=2|P RC PT=RR=200 length header

SSRC of packet sender

SSRC_1 (SSRC of first source) report

fraction lost cumulative number of packets lost block 1

extended highest sequence number received

interarrival jitter

last SR(LSR)

delay since last SR(DLSR)

SSRC_2(SSRC of second source) report

............ block 2

profile-specific extensions

Fig.3-5 Structure of RTCP Packet

- CNAMEZ %dsln 422 o] 2L 7|&sted A&}

@ BYE

- RTP sessionel wx{1}-& o] A}&-3c},

® APP

- AMEE S Ee AEE e AEE W 21 389 dHE VS A

Atz Ahgar
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(3) RTP/RTCP

RTP/RTCP+ E+ AAZE
AAZE 8ol FEHal A=

RTP/RTCPelA+= RTPe FA8t= Foixk AHszke] #AE RTP
sessione]2} Ae|gt}l. o]u] session< destination transport address
o] 45 H3lr}l =3k destination transport addresse= g 709 WES
= address(multicast IP address + UDP port), RTP 2E, RTCP
XER FAR

%, RTP9} RTCP= ©t& UDP ®2EE #1835l RTP= &<, RTCP=
59 Aoz A&} oldl 7} payload Eivitt RTP¢} RTCP+= =H
o2 A&

4. MBone

il
o]z A& w °]‘ﬂr. Zhgreletal sl o], AAl Bl WA EdE
S E3) spAew "HENAE UMEYIS F531907] u o).
F 719 mrouter(multicast router)Ate]E 7F34A <l st 73
2R AZAA F= AS viget ol AU A e 2HPE
= A A= ®#7] "ieltt. MBones Ethernet® #Z> LANXA
H HENAEE Ad3te VEYIEF] ol5F5 A43= B2 (Tunnel)olzt
3 B2l HAHAH (Point - to - Point)
P32 o]Fizltt e #2 HE 'mrouter’dglz EE$E HERiE
Routing Daemons &g+ zaxdoldoeltt. [P HEMAE AL B
Z 2uylold o] BE°] Unicast IP | Flell 98] Encasulate It} o] 3l
o] Bl*d o] Ftel| sle HENAE 2hp-Edd $AlE™ FHHrt AlA" F HE

N

il
o
=
i)
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7} 2~Eo] o] Folxlrt,

MBone =419t ~etaee] Z3tel ofs] o] Fofxlvt. Qlejule] wE 2
A we] Mrouted MAES TACRE 4% BHEL2 v4 =z d4=
o HE S HlE SE5s] A dHe] FEE

MBone &t] i}t vt] &5 AAZEe R HDslo]of sl A AA| 7S F
2R StEs W EERAE A AHE fAstok 3t Avrke HH
ol JRerb Aeotel FETE B WelA e AAAZE AHoAxmE %4
Mrouted WAl A5 4 839 &% So 93t AA e AHAS5S Hr)sld

2}-9-8-S 2AZT w3 F7F kAo @ ol%(Fan-out)e &A= 2w

e AL 272 g mERA] E2AL o @ Asiae] A
5o o)aix] @i A ule] AgAEe e AgHOR WEeiH T 2YH

o] o FL oF 500kbps oAl Aol uighA] ‘}D}. g hel 54 W= %%ﬂ
64kbps7t B3t T epgdel 5] FAl HFE et 7P 5 9l
wj Folrh, w3 =7 £xo vt ZHYS 93 £x= 25~150kbps A
=2 o=Hr}h gydaloleie 7 dgle] xR AdE =g Mrouted k&
o] ool Foluh= Aol HlEsA FARE Soldct azuE 3l of -9
Mg 5~1070 olelefol 3l F2 E{dL TlolAte] HxE FA o &

t}.(MBone-KR, 1997)
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V. 31439 2 SFAYAAF 75

gevilel Azl @ A% 714E o448 B H45le] Axwe MBonede
A H.323% 7Mbem RTPE o|4% A% Azde F4sla H.261 ¥y
£ Zd3 G.721 ADPCME 7|22 A=At
Azge Awst Fetel e P, At Adnsh dEAAT A
oz PS4 AAF ] AadE AdS weSHE AN 9
o) A4e ARSI Aol e 233 Aol N P JEUL FalA
it aelm sele] Pt BAY ¢ YR 458 75e Brhetel =
HE Aol @alo] FolT 4 ol ANA A Tt AT 5 ol
A Fe) 2 e A AL 75
Folrt FANAAE A B T B 5 ol TS Agshe
SQL AME Abgshedrh 3 AT S e A
of ST Arel T QAEA Ao E S oAl sk, B Ax

e T C++ 5.05 o843t ZRaalS Alststdrt.

<

3paks]ole]  Holste 4 AP dYEYFCE mrouter(multicast
router)E A3 EE mrouter Abelell= B ®E 3] multicast?}F 7}
&3l slefof ghet

el zb Al~glell= ghelelkel viv]e A7} 7hsd vt vt E w1 v
L A ALH =7t glojof 3hn] 3ol Alofe} 39| A} AT HE
= A& A E Folok gt
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(1) A=¥ 27

- H/W A3 Ak

- Client @ #Eld - P150, RAM 32M o)A+
7helel, A= 7=, HY L AHRE vle]lm, ~3)A
- Server @ #Ed - P150, RAM 64M °]4+

- S/W Ak
- 0/8
Client : Windows95 ®=+ 98
Server : Windows NT
- DBMS @ SQL Server 6.5

(2) Al2a"d TAE

R EES

HIA
=
!
W T e “ﬁ L) o
fﬂ“ SFRVFR
4+ A5EE i H ¥+ + Bogw
A3 RIP b AIP
H .] 33 Fms
0 e 72 + 8%
R0 B 3%
RTCP RICP

Fig.4-1 Video Conference Architecture
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- 3ok A o Abo] AlAdTE] Aule W AAMS eAsle . AdTe] A
= SQL Serverel Wel ¥3F A B E A A3}
- 3o 7t Al AWl W 555 el 3UF 8-S

ol B ARE ATkl A%

{

P A=

A Y

-1 NrzE
£ 517 - il SFerver
|_ ! RIP e #IQ #_MII
-I_ = i = * II-‘::.;- Hig =4
| R ¥ T v ez | _______--"'-'. L '-'E::-:-';.FL A :l
=" | 0 o | ]
RIGP

Fig.4-2 Video Office Box Architecture

St AW A% we 4171 sl 2 Ageta DB stdwe ARt
- A A e A SRS AW g W] WS 9ol 4

& I FEES FHFeEN 4 A S A sl
Z2a F7HAE, elERE 5)F foldA F.
- B2l erjezte] IP Multicast® |83 IPC(Inter Process

Communication)s 3 Hx® w3}
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(4) =239 +x

VMail Server

Server
Session Server
A e
AFg-2} e
thread ©]-&
SQL Server
Client

A AP 7T (=3, AA)
thread ©]-&

SQL Server

Video Conference

Main Z =13
Session &3 A g

A ARA S A g

Video

Moo A/
Session &2 55 FF

e Ao

- 28 -




(5) Z2adle 32%

MBONE &
5[ PR
AT MA RTP ZE2EZ
CreateCapture &
Window()
y
ClgtolA E2101H
oz h 4
Driver Connect() H.261 ADPCM 2t =
Decoding Decoding
CH261Decoder() ADPCMDecoder()
A y
H.261 ADPCM &=
Encoding Encoding
CH261Encoder() ADPCMCoder() v
HICI2 2
DISPLAY

Y
RTP Z2EZ2

e

MBONE &

Fig.4-3 Program Diagram
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\V4
fo
A
fo

12

o

SR

const UCHAR =inp
UCHAR *outp

int len
TADPCMState *state

-

l

preValue = state—>m_PreValue
index = state->m_Index;

yes

prevValue —= vpdiff

prevValue

prevValue >
32767

yes

prevValue = 32767

prevValue <

prevValue 32768

A

step =
s_StepSizeTable[index]
bufferstep = 0

len>0 <

A

step =
s_StepSizeTable[index]
*outp++ =
g_LinToMulaw [ (unsigned
short)prevValue]

len——
|

state—>m_PrevValue =
prevValue
state->m_Index = index

yes
bufferstep

yes

delta =
inputbuffer & OxF

no

OxF

inputbuffer = *inp++
delta = (inputbuffer >> 4) &

2
bufferstep =!bufferstep
index +=
s_IndexTable[delta]

yes
index = 0

no
no
yes

v

sign = delta & 8
delta = delta & 7
vdiff = ((delta *step) >>
2) + (step >>3)

Fig.4-4 ADPCM Coder Flowchart
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start

t

const UCHAR *inp
UCHAR *outp

int len
TADPCMState *state

delta |= sign
index += s_IndexTable[delta]

preValue = state—>m_PreValue
index = state—>m_Index; @
step = s_StepSizeTable[index]

yes

bufferstep = 1

index = 0

yes
no @

k.
len——

yes

val = g_MulawToLin[*inp++]
delta = val — prevValue
sign = (delta<0)?8:0

step =
s_StepSizeTable[index]

bufferstep

yes

Ibufferstep
yes
*outp++ = outputbuffer
no

A
state—>m_PrevValue =
prevValue

L ‘ delta = (delta << 2) /step

state->m_Index = index

no

— (= outputbuffer = (delta <<
delta = (-delta) 4) & OxFO

*outp++ = (delta &
0xO0F) | outputbuffer

v
@ bufferstep = !bufferstep

yes

A
delta=7
end
no

vpdiff = ((deltaxstep) >> 2) +
(step >> 3)

1k

prevValue —= vpdiff

prevValue += vpdiff

no
prevValue < -32768
es

y
prevValue = —32768

prevValue > 3276

yes

prevValue = 32767
A
0

Fig.4-5 ADPCM Decoder Flowchart

no
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start

4
m_Status[STAT_BAD_PSC].m_pName = "H261 Bad PSC";
m_Status[STAT_BAD_GOB].m_pName = "H261 Bad GOB";
m_Status[STAT_BAD_SYNTAX].m_pName = "H261 Bad Syntax";
m_Status[STAT_BAD_FMT].m_pName = "H261 Bad fmt";
m_Status[STAT_FMT_CHANGE].m_pName = "H261 Fmt change";
m_Status [STAT_BAD_HEADER].m_pName = "H261 Bad Header";
m_nStatus = 6;

m_Oecimation = 411;

m_IlmageWidth = 352;
m_IlmageHeight = 288;

Resize( m_ImageWidth, m_IlmageHeight );

end

Fig.4-6 H.261 Decoder Flowchart
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?

const
TRTPHeader *rh
const UCHAR *bp

gob = (v >> 15) & OxF

mba = (v >> 19) & Ox1F ‘

int cc
yes
v
m_bH261RTPBug = FALSE
yes mba = (v >> 15) & Ox1F
v gob = (v >> 20) & OxF
[ v werard + 1) | no
W0l &2) =0 @ no
y:s L yes
m_pCodec = new v
ClntraP64Decoder() IncCount
no (STAT_BAD_HEADER)
m_pCodec = new
CFullP64Decoder () m_pCodec—->SetMark( m_Now )
(void)m_pCodec->Decode(bp. cc. sbit, ebit,
mba, gob, quant, mvdh, mvdv)
m_pCodec—>SetMar
ks (m_tsRender)
m_pCodec—>GetWidth() |=
H m_lmageWidth
4
v = ntohl (x(*UINT#)(rh + 1) yes
sbit = v >> 29 - ¥ __
ebit = (v >> 26) & 7 Resize(m_pCodec—>GetWidth(), m_pCodec—
quant = (v >> 10) & Ox1F >GetHeight() )
mvdh = (v>>5) & Ox1F m_pCodec—>SetMarks( m_tsRender )
mvdv = v & Ox1F IncCount( STAT_FMT_CHANGE )
Tm_bH261RTPBuUg ntohs(rh—->r_Flags) & RTP.
yes yes
v
mba = (v >> 15) & Ox1F m_pCodec->Sync()
gob = (v >>20) & OxF m_nDecodedBlock =
m_pCodec—>GetDecodedMBCount()
RenderFrame( m_pCodec->GetFrame() )
@ no m_pCodec—>ResetDecodedMBCount()
yes ‘
A 4
m_bH261RTPBug = TRUE
mba = (v>>19) & Ox1F
gob = (v>>15) &0xF
v

end

Fig.4-7 H.261 Decoder Receive Flowchart
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const CVideoFrame »vf
const UCHAR *crvec

m_pTransmitter—>Flush():

CTransmitter::TPacket *pb = m_pTransmitter—>AllocBuffer
(vf=>m_TimeStamp, RTP_RT_H261)

m_pBs = (UCHAR *)pb->m_IDVector[1].iov_base

m_pBc = m_pBs

ec = (m_pTransmitter—>GetMTU() - HDRSIZE) << 3

m_Bb =0
m_nBb = 0
m_sBit = 0

rh = (TRTPHeader *)pb—>m_IOVector[0].iov_base
*(rh + 1) = 1 << 25 | m_LowQualityQuantizer << 10
m_pBc = PutBits (0x0001, 16, m_nBb, m_pBc )
m_pBc = PutBits (0, 4, m_nBb, m_Bb, m_pBc)
m_pBc = PutBits (0, 5, m_nBb, m_Bb, m_pBc)

pt =m_bCIF ? 4: 0

m_pBc = PutBits (pt, 6, m_nBb, m_Bb, m_pBc)
m_pBc = PutBits (0, 1, m_nBb, m_Bb, m_pBc)
step =m_bCIF ? 1:2

cc=0

frm = vf->m_pBuffer

yes
v

npb = m_pTransmitter—>AllocBuffer
(vf=>m_TimeStamp, RTP_PT_H261)
cc += Flush (pb, nbit, npb)

cbits —= nbit
pb = npb
m = mbpred

gob < m_nGOB

yes
h 4

loff = m_LOff[gob]

no coff = m_COff[gob]

blkno = m_BlockNo[gob]

nbit = ((m_pBc — m_pBs) <<-3) +m_nBb
m_pBc = PutBits (0x10 | (gob +

1), 20, m_nBb, m_Bb, m_pBc) gob *
m_pBc = PutBits (m_LastQuantizer <<

1, 6, m_nBb, m_Bb, m_pBc) 4
m_MBA =0

line = 11

mba = 1

\ 4

cc += Flush (pb, ((m_pBc @ NI
-m_pBs) << 3) + m_nBb, 0)

return cc yes

s = crvec[blkno]

(s &&

= step

rh =
(TRTPHeader+*)pb->m_lOVector[0]
.jov_base
*(th+1)=1<<25 | m<<15]|g
<< 20 | m_LastQuantizer << 10

k.
nbit = cbits

loff += m_LumaBlockAmount
coff += m_ChromaBlockAmount
blkno +=
m_BlockAdvanceAmount

yes

v
line =11

blkno += m_8Stride
loff += m_LStride
coff += m_CStride

CR_SEND) =0

++mba

;

yes

mbpred = m_MBA

EncodeMB

(mba, frm, loff, coff, CR_STATE(s) )

cbits = ((m_pBc — m_pBs) << 3) + m_nBb

Fig.4-8 H.261 Encoder Flowchart
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Fig.5-7 Server Setting
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Fig.5-12 Address Book Input
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