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ABSTRACT

At the present time, internet communication has been increasing by achieved in higher
network speed and lower charge compare with other communication, for example, telephone call
over the country. With fundamental network structure we already had, along with the necessary
for interaction among people for communication and business, internet will be the most suitable
tool for multimedia communication over this world.

The goal of this project is to study and develop videoconference’s application for internet
from the open source. The study is aim at the protocol, such as H.323, SIP and MBONE,
including the codec used for multimedia communication over network. As the study completed,
we chose to enhance VIC. We added MPEG-4 codec to improve VIC performance and develop

web application that will increase the ease of use and abilities to manage conference rooms.

11



oy =y
Ananssudsema

= Y ¢ a cly - ] [ - | o ) o =R ar o :

Inimusaiviidui 1deded doduuh uazdSownn as. asTanl aulnm
4 ﬂ o9 a a ¢ u p ¢ 1 ¢
Futuomsdgauguineiinug S ifrr g luarueyngdnoiiuenid uas
vovounsznauiiuedigs

vBNIIUNSTANALNIIMAINImNTIuReNiamed  auzimnisumans  aoniu
maTulagnszeemndudnammsnanszis 4 q vuiidse@nilszaminldtudmd

vevouuiNeuq g e luneivinnssuneuianeed aoniumnTulainge
vouindudrgammamanizia noaui fsiieg waznosliddalaeuoun

v Ay o o 3 ﬂiﬂ o,
gamoiifmidwensiuvounszga da nsat azasounizveadmidiidumdals
] ¥

wazldnmivayuhumadesy milddmibawodiineilwusatufiduS igasedaed

1 LV | - < ¢ w 1 8/st '
auauazlsy lsyudunannnInoiiwusaiui S woysuuadiinszquyoviv
ey v
wwugna - Wisuasa

wgigng YYBITUTUS

wogalsal  aug

II



wi
URFREBATHTING. ..o e I
UNARTBNTHIBINGY ..o eeeeeee s e 11
PRSI oo oo 111
TVTUGS .+t ere ettt et et ee s eee et en e e st ees e e e e s oo v
AVTUYRAIT N e T T ettt seeesaenarenenseneson VIII
L LG o] OO o SN AU WV 5. ., O X
wnit L umti .o e NN 1
L1 AR IO AT oo 1
1.2 3o uea AT a0 e e e 1

L3 UOUURAYDI TATIN M. oo
14 T5MISAUNUNIT. oo,

1.5 Use Toayinamdates 1850

R TR

] = o o
L6 A T8 nBu U TQa WU S ... e

P ﬂdf g
unii 2 ngunugunldlulasaam

..................................................................... 4
2.1 g Ihon H32375 s AL ®.... [ Xl eSO M. 4
2.1.1 BRI TENOUNAZRARFUVO EL323 e 4
ANRZEPAT DTINSTAS /I o & A 4
2.1.1.2 H.323 10V (H.323 GAtEWAY).....eee e oitoreerereeemseeeeseeero 5
2.1.1.3 H.323 tanf)ules (Gatekeeper)...cooeiv e e, 5
2.1.1.4 Multipoint Control Unit (MCU )........ccoiviiiiiiiieiiinciereneienennns 7
22 TUSTORDA SIP....ooiieieiteee et 8
22,1 HAAMISTNTUUBI STt eeen e e, 9
2.2.2 BIRUTENBUNBAYOUSIP ..o, 10
2221 User Agent (~A)....couiiiniiiiiieiis ettt e e eaenes 10
PR B | T o L SRR 10
223 FURDUMI MDY SIP ..o 11

v



e (AD)

wi

B T € L) [T T S U SO PP RO P PRSI 11
231 TP Multicast Addresses. ...ooerieii i ccareccr et 12
2.3.1.1 Reserved link local address (224.0.0.0 — 224.0.0.255). . ccvvevevvnnnnne. 13

2.3.1.2 Globally scoped addresses (224.0.1.0 — 238.255.255.255)............... 13

2.3.1.3 Source specific multicast (232.0.0.0 — 232.255.255.255)...cccivnrinnnnnn. 13

2.3.1.4 GLOP addresses (233.0.0.0 — 233.255.255.255). .. ccoviovienrnnnininennnn 14

2.3.1.5 Limited scope addresses (239.0.0.0 — 239.255.255.255).....0ceenunenn 14

24 madhsviainzesasiadeyaFonasmNATON TN .o.co 14
244 Speech-Godeer— B =N0=.. Q.. . T s~ =l L N e 15
VAR Vide0 COREC RPp I £ b NN A AP e L) e B R 17

2.9 fhudrrfghudiine s e [ AL \ M s e N 17
2.5.1 Discrete Cosine Transform (DCT)....oiviieiiciiiniiiiiii et cerren s e 18
27522 Integlapges=mmtim A, N L LTI A L B e e B 19
2.5.3 MO0 COMPEIISAIION. 11 ettt iet et vteteiaessarensaassiseraneasabnsrreastessasnssensins 20
2.5.4 Quarter-sample motion compensation (QPel)...............ooiv i 20
2.5.5 Global motion COMPENSAtION. . ... iv.eiiire e i e rattraeni e an e rne 21

26\ T 108 L TN B\ g S A G R M 21
2.6.1 mﬂTuTnﬁﬁrugm ............................................................................ 21

2.0 1/HTTP.. S NI . .OPR.. I i 21

P2 B 5 U 1 O S PP P PPN 21

2.6.2 A TU TR NEBUUBINBIATU. .- 22
2.6.2.1 CUUBNNRIATU. ..o oo 22

2.6.2.2 MTRAMITIBTHU..eeinreeeirreieceeeeeeerreeeeeetreeeeeeeeenieeseenaenenis 22

2.6.2.3 NHITATUTMTUIL. ..o e 22

2624 MUIWINAATH. e 23

26,2 NTH Y PHP ... e e 23

2.6.2.6 TEUTAMSTUAOUD MYSQL... .ot 24

2.7 ActiveX COntrol. . ..o.ee it et e e e 24



1518y (A0)

nih

UNT 3 0EBIAVOIIUITIY, oo 26
31 TUSUATU VIC ...ttt e 27
3.1.1 SUAOUN TN ITUATY VIC o oo 28

3.1.2 msWannadauveanm s weio aoR s ad Qo IR o, 28

3,13 FEMPEG LiDEAIY. .00t eveieeicee ettt eee e eeeensseeeeeneeneeeseenaeenes 29

3.2 Robust AUdio Tool (RA T ... i iierirerrnrnee e iinenenraesen s eereeerereatneianesenns 30

3.3 Multicast Bridge...coovv it e e s ana 31
3.3.1 Quighl Bfidge. . oo NN Lot et R Mo reeeneeene 32

3.4 a0 1RenTIBs UL TA TOROUINOTIUT oo e 33

3.4 1ART DU INAIOUN (CHERL. coor oot oeoss e thorens ot e e e 33
342 (A OUBTHIOT (SEIVED)-errvriorreemseoereise st st oo o 33
3.4.2.1 Multicast Bridge.......cccoouviiiiiiiniiiiiiiiii e e e 33
R/4:2.20Mebi8erven, . V. /.. AN L\ I bt D L LY 33

3. B-3cDatabnse Sepver ool W | Em—mmed S N0 0 R 33

3.5 maadudoduguina1aunsBonae. ..o 34

¥ ] ]
3.5.149uf 1 AuidluguinanlumsideudedmiugldlundodonuTuded...34

L 4 _a ¢ $ o o
3.5.2 ui 2 Audhuguinantlunsderdedmsvgldhuniovievienn

afWergmolu, €Y 0.3 ey (o (A e oI 36

3.6 Sunes W avoe AT 37
UNT 4 DTTNAROIATHANITAATE. . -vr st ses oot 38
A1 DNt —TTTE Tt v s et e ot snesessssaesartsesonntsotesasan 38

42 M3 TEANEAIMUDATUSUNTI VIC ..o 38
4.2.1 AN MLIRADUYDINITNADDY..o.eeeeeeeeeeeesrreeeee e ee e et eeeees s 38

4211 (AFOIATINNOUITUY oo oo 38

42,12 0303 UM IINATOU. oo 38

422 ATSNARDITAGIIU CPULOB. +vvereeeereeeeeoe oo 39

4.4.2.1 SUMTOIAAA AU CPULoad 8. oo 4D

4.4.2.2 U518t CPU Load iU 35madnsvid

Vi



21518y (A0)

Yy
ey
4.2.3 MINAADUAEITUTII Bandwidth U 35T W N oo, 40
4.2.4 MINAa94Sua Bandwidth Mid11a200n91A Multicast Bridge Server
U A T T AROUILUA NN .o oottt et e e et eeeser e, 42
4.2.4.1 anMIIAABN 4 Multicast Client, 0 Unicast Client........cc.eo.vveeue... 42
4.2.4.2 anmundoy 3 Multicast Client, 1 Unicast Client..........ccovvvvrves-- 43
4.2.4.3 anuIadou 2 Multicast Client, 2 Unicast Clent..........coveeeneenn.. 43
4.2.4.4 N MIIAADY 1 Multicast Client, 3 Unicast Client.........voovveeeeians, 44
4.2.4.5 TANUIARDY O Multicast Client, 4 Unicast Client.................cceeee 45
4.2,5 1511201519 Physical Memory HRE Virtual MEmOTY. .. vvvveervviereisieeeee 45
«l
T T T TR el W SN QUMY A P B Wy, SWRETT 1 SRR 47
8 T RPN s R ey o A A AN Sre B iR A P N0 1 T 47
52 luanwiln dasuiaiagds . oV Smat. W O L 2 b ue . L ... 47
TEELTE 1 b i O e | e DRV niviraanesaunniin) 1, { @ || Vom0 NPl 1 OOV 48
A' Y- 3/ 7] Q
AARLIR 0. MSIANITMTIENsHatazosusiaad U TUsunsu VIC.......ooo. 49
MANIN Y. TAUAAG NG FEMPEG T8930 00ttt see st en e 51
AIAHUIN A. ﬂTﬂ\iHﬁﬂ\ﬁ"Iflﬁzlgﬂﬂﬂﬂ\iiﬂlﬂﬂlﬁﬂﬂ ............................................. 54
NNAUIN 9, AV IUTAITTAZIBUAUBITAMANIN. .o et e e 59
MARUIN 9. MFIAUAAITI0EUATDI 1Y TUNTHUAZ TARANTBU .o 64
= o o LYl
AAHUIN N, N5 HATIZHRDN TU TN T UL IRINITWRIU oo e eseone 67

Vil



AFVYMNTN

M5197 iy
131971 3.1 uaaamIns Ao IO TR I RAT. ..o 30
A15190 4.1 guaniAvounTaan I IUMINATOU.....coo e 39

VIII



CRES TGP

U : win
i 21 wemimsvhenvosesflszauluTUs TARBA EL323. oo 8

U7 2.2 uaaen s ameBoutuTUSTARBA SIP. ... oovvooee e 9

U 23 UAAIHDITABATTUUBSIP. ..o ee e eeseresse e 10
51/ 2.4 HETRAITURBUMTRITIUYB SIP...oooeooeooooeeeeeeeer oo 11
U 2.5 UARINTSTUTANIUL MUICASE.... e reverrerrreereeesrersereesessesseeresesseeesone 12
TUT 2.6 TATIA3E TP MULGCASE...oevecrrrverersosessrensnssessenssesessssssessesesesesssseseesseen 12
T8 2.7 929mT 1MUY IP MUlticast. . o.o.o.irocrrernreeeees s ienseeeeeeeeeeeeeeseeee s s 13
s 2.8 uﬁma‘fumumm’hsﬁmmznaﬂsﬁﬁuaqmwuamﬁumﬂ .............................. 15
2129 UssnnuoensTTAIUY Lossless AT LOSSY. ... ooiver.rreeesieeseersereeerene 15
zﬂﬁ 2.10 A5 zigzag sednr. . 7 7 R/W. 1/ LB N\ N NPT b e R e 19
U 2,11 MM TTR IO IUYON TNETIACE. ..ot oreer ot arte s teeeseneessss s et s 20
U 2,12 MBS TUYBINTT Preditation. --.e-vvererrerssereereeseeerseeseeseeseeeresesereseonn 20
9f 2.13 waarfondandria lnadudladiond Moo Ismiam. ... 23
i W R A N s v v P Wam vinv sl 4 S0 | S 27
U7 3.2 RO IIUYBTTUTUATI VIC... oo oo 28
PRI VANS, S (T TS NI S A NPT e~ B o e, PRI~ S A S 30
gﬂﬁ 3.4 PIHUEASS I autonomous systems AIBLTUTARA..........coveroctie e 31
31 3.5 a3luaaed uan autonomons systems WAMMR. oot oo eieeieeereereee 32
U7 3.6 UOAINTHNISTISTHUOT Multicast BAAGE. ... orvvenevsveiesseenstsssereoresseeseesseneon 33
U 3.7 A0 TTIVBITEUL st ereteee e ee s 34
17 3.8 taaslassadenasn I IaIUB A URBUMETITUT. . cooovvveeee e 36
3107 3.9 M3E0n1FT5UNTU VIC UAE RAT MUIAN oo eeereeeeree e 3T
71U 3.10 MsBonldTulsUnTY VIC 1as RAT UUUFWARN oo 37
U7 4.1 1R TlAsNTTUYB T UL ITNATOU ..o 39
U7 42 11 BTTARY CPU Load T4 ... eeeese s 40
2171 4.3 151100 CPU Load HFRUTRMSEIIT ccoovoorreeee e 40
3171 4.4 5170t Bandwidth #1450 TR M5 s A UUY H261 oo 41
31 4.5 Y50 Bandwidih 180T MWUMLY H263.ooooooeeeeee o 41
Ui 4.6 YT Bandwidth 7 1FUTE s T AUUY H2634 oo 41

IX



msiigy 31l (a10)

1 wi
31 4.7 UTunat Bandwidth 108 M Waum MPEGA.........coovevvvveevevees 41
U4 4.8 anmuandentuui 1 (4 Multicast Client, 0 Unicast Clent)....................o.ov.nee 42
31 4.9 UTuat Bandwidth suudi 1 369 Multicast Bridge Server.............covevvenevn 42
31U 4.10 anmadeuiuuii 2 (3 Multicast Client, 1 Unicast Clent)...........oevvevreeenenn. 43
21."71 4.11 Y5110l Bandwidth UL 2 MiA309 Multicast Bridge Server...............ocoviiiinnnnn 43
U7 4.12 anmuaadenuyi 3 (2 Multicast Client, 2 Unicast Client).................c.......... 43
- a |
zﬂﬁ 4.13 15110 Bandwidth tiUu#l 3 Win5T09 Multicast Bridge Server........cccceviiiiiiniinn.n 44
317 4.14 anmuaadennuuii 4 (1 Multicast Client, 3 Unicast CHEnt). .. v.v.eerrervrverrerecens 44
U 4.15 15112 Bandwidth 11U 4 383 Multicast Bridge Server.....o..ueevreivereennen. 44
U7 4.16 anMiadeuUULT 5 (0 Multicast Client, 4 Unicast Client).............co.cocvveenns 45
4 = = U
319 4.17 Y31 Bandwidth (U1 5 MATDI Multicast Bridge Server.............cvovevrvevevnnns 45
FUN 4.18 UTHIUNTS 1Y PhySical MEmmory. ...o.oeieetoueriieserarteraesereeeemennesoesteeneseerenes 45
31N 4.19 1S210M15 15 Virtual Memory.........civeriesiveisieensreinererseesieseeresssnessniessesen 46



1.1 anudnguasmnueslnsany

maTuTatdwmesnla 1ddladnsilmilumsdadodomsdmsudauialan Ao
mievwinfSouadioulonnay ildnsAsdedemsvesdauiivlUdenuazain
o of o o 3 oo o’ L ]
Madwazay lldwedssdniam BnieiTannmslumsldanddmdlilesannlamjs
1 g o & g t 1 l;
lgms@omslunuunaisiagealtime) FaflunumadoudsvaanaTuladivzivunly
P p! Ty . ;
BUIAA 49 VoIP (Voice over IP) Aonilalumalulaiimasfiunumedrannlunisieans
@ . A .
Tuilegiu Tsunsulszian Video Conferences iiuTilsunsunilsi iamumalulad vorp
o ' y & ° a1 4 a0
A108614983 Video Conferences 1AUA Skype Fremnsavilidanannsofadedoaisiuring
= d o o W 1 3 o v
ssuvduweininld  Sohldlszudadildelums 1 Insdndedannlaoamems
o & ! o -t sd 4 & A
Tnsdwimalng FalubegiuA 13T Tl sunsulszinndd Tonsume S udeginnauiy vadiv
. N I .
iensm nagiuiemsAndullamedoyavoslalsunsu (open source code) Tilsunsurive
» ¥
msAnsuraniufiamnsothuwannde il Tasmssaeunaluladaneg amsidhsa
a_ v 3 d a o
msthasdaya uazdudumosiag
waTuTaglumsidhstanmiinsdauissidaiiion Taslidlmuoie W lAn Al
A a [ o L) sa W g d’ 9 o & o @ ﬂ o a
Aunmieiisudulsinadeyanld  Melimadadauoy  mpegs  Feirdailuntionly
flogiu divaniniiuma Tuladlmiuas Iqunmusenming
ma TuTagmsidadeya iwesnndnyuzmniinuveslilsunsuilszinna lonou
o o o g/ [ o o 3 P4 = 3/ —a
meodius  Aeanisdadoyauuiniadme  multicast  ailumsaalFuadeyaiisuu
' 1 o o A 3 ]
iAoy (Bandwidth) usnilvesrtaasaigunsallumsnuduniy Gouter) Tilddadrli
E 4 ]
awnsosesfunrwannieidld  fedulludesfinsudsalaoudeyn (bridge) doyauuu

multicast UAT unicast

< J
1.2 Taguszaenvedlnisnu

1. Amndrvazmaiouesilsunsuialenoumes§udiitog nie dunldlu
g

2. AnuilesuiitinaderszininmuesialonoumefGud

3. AnudszdninmeesTlsunsuddTeneue fGudaaqmom Tl sunsud

MU AURADAIU N INAUIAS



4. mudadseininmdsunsludauvesmsdasianm

5. hnsahareidneifidudnanlunsfomssenindoyauuuiadna
(Multicast) uazYoyaUULYINIA (Unicast)

6. Wimsaddumeiadiannsodenldon 13wty

7. nfsudiouTusunsuiianntmifu T sunsumduduhimewanntuty

firn1a Tnurhs

1.3 vauvavaalassnu

E A r
TulFggniinudmiuid iieuedmnivemsdisiauy  mpees  Wunlfiite

mudszaninmuesllsunsy s lfamsadumesvinesdnaleseniansdeans

uuiaAma (Multicast) nae gilnia (Unicast) uazgatofodudumefimiteSonldan
Tusunsudenain

o o A
1.4 ISNIANUUNS

Lo A lsunssfidhuiitonluilagi

2. Amnmileiiegitraremsitauves Tl sunsundeutadnwina Tnams
ﬁnmnmﬂﬁu&uq

3. shTdsunsufifiemndne Sinsed nffvudio Tuudyuvostlofufifinadien
tazidon IWsunsufmngmunishauladomainnianse

4. Aowrlsunsuiignidenluniyusnadonds Weludefunzdoder wae dnwn
Tomaarwithu I dvesmsiande luidiudmiey iedisnimuasuamaly
msnmune 1

5. maiannTlsuasumuinuamniideny Tasfnuissddszneumsanly
iy

6. Mimadadseaninmuazdszdivraninmswaun T sunsu

¥
o ° & g = [ o
7. apdwaianuaninmshi Inssu uagsununeazdeaiaduduinoiivus

i M
1.5 dszlasuniniadiedlasu
L dvarminrdledndusnusunsalumshauvedalensumes
Fus -

¥ o ¥ 4 w ¥ o o -t
2. vlﬂ‘iﬂﬂ‘]’mi’ﬂ'l‘lllI.'llﬂi]lﬂEJ'JﬂUﬂTiW'liH TUAZODATHT N TN ZIT ]



3. TRsumnudanudilafeafumdnns tumsdaeyanuugiimauaziadng
4. fuanudarndhlafeafudss Temfuazuuamisluntsfeen T supmin
Lﬂﬂmm’fau"a {(open source code)
5. TvamdaudluindumdnmsinuseudaividndneuTnsa
(ActiveX control)
6. Tsuasumshanddlensumes Suduuudlamedeyadademudufiannsa
L]

1 1d95e

J
1.6 avdsznevvesfIganiinus

= = od  w J ¥y : s/ WA
Usyaniiwusniind [Ainiudiemesnidlu s undefuie
= 1 = LY P a o
unh L nantennudinguasinvedlaseim daguszaedveslasa veun
ol a_ o oy 1 9 1 - = o
vealnssan Emsduiunts vss Temifnndiee 1850 unzdaulsenovvesSygniinug
o ' 4 i <4
unit 2 aandmguiiuguilflulasson dulszasudionquieslnta 1

¥
UssuwnguRNavua lavazibeon

4
= 3

‘:i ] = ﬂy ei o -: a -
Unn 3 pannasuaIuedlnssuil daud ANy nsvauyesssuunie
¥
Fuauussoe lavazidoa
UNN 4 NA1INNNITNAADLATHONIINARDY MITHITIINTSOULYDITLUY MTia
= oo - o a a
Usedninmunaszuy wistinesnluaznai 18910015 §18095500 HAN1SNAABIN S BHE
¥
NINIIUNINUA
- = 'd P ] - ~ fa o g0
unfl 5 nﬂunmmmuasﬁ;ﬂ Fanardaumaglyes Tnseau Jorsaldai 1dsuon

Tnsaa uazdoruanuedmiud unmalunswands



ﬂﬂ?ﬂ; p/
& ¥
ngunugwilflulasenu

o =4 ey o ol o a o A a =5
ﬂ'liﬂ'l\ﬂu"llﬂ\'l'lﬁiﬁﬂﬂulﬂﬂiliu‘lfuﬂ17ﬂ'|§'luﬂ'llluWliﬂ'l'LI'ﬂﬂ'I'H'uﬂ NoagUWwag

L |

2 s - 1 o= 1 !

Juvynsiauiazesnizneunmelueeanasgiuudassiianounisedaiuledon

4 e o &% o P rd P 3 M 1 ' 4: A
Tsunsuiotimsimu Seduduiiszdesdnufasisnzidualudiudreqmaiiiuaziiog
wamaTuaazuuviigaisuuaryadosludanvu degiufionlFmunasgula ndsen
9 i =i u‘: &
msdenTusunsuidems luditdamninishauTavazidavessunsiniu iog
] -] o s -y - L] 3 J -4 -l
NsaminsiaulSudializdniamludiulaldte sinfina i luliesdud

(=) o P ﬂi 9/ ar J
NOHYUDSHUANMTNIALIVDIRAIU

2.1 slnnea H.323

TdsTanen  H323 fwnasgudmiumsdemisuuunydo (multimedia
communication) WutIateTwwaiedw P Nililanea H323 WidswaziBuadmiy
Sumeulunmsadiamsidon (call setup) santsznounioluinTedio H.323 uazmaiu
snfusewinessssnoumoluiniedu 032 goianndulas ot dudaumives
WATE M H.32x Rithanasgrudmiunislssgpuuumydouwiaiedosng Tav 1323 o
asovunqy Tuls Tnnnatuns fe 1.225.0 A3 Call Signaling wazmsdagituunfinined
At (media packet format) H245 drusumsuannldvudeyannuansaiusuiide
(media capability exchange) LLaZM 3 mu&uimﬁtymmﬁlﬁu ( media channel control) H.450.x
Hutuneudmiums U ms Ry (upplementary service) uag H.235 (Huniasgin
Rorfunudasaie fudu uied 18198 anasg lunadsdad iy

dynaudes 19U G.711 G723.1 G.729 uazdggnia lowwy H.261 uaz H.263

i o
2.1.1 samlszneunaz Wanvves H.323

- 1 1 é
Twmnasgm 1323 Befuefinsrsenounduesiisznoumniois H323 &

18un

2.1.1.1 H.323 ineiiivia
dususnoniveunierwdensziuneuiune nieqagqinsalfiannzaldon
Tdslanea H.323 14 Tﬂuﬁm%'ﬁdwqﬁaﬁy
e Yhitlunisaadesudld Tassuiduatiaraldfudld

¢ Jamilunisds call signaling M Voice gateway



o demnoioyInsfmyi Qrnsgn E.164) uazmnony 1P vesdld Wisunndduled
Futumnuai l¥redalumsideude lunsdamunondanansusiyeyly
uwanae ARQ voeTilsTanen H.255.0 /RAS $1019veiivuuimy alias address a4’
wioufiu

e shmsmlawmaneildfunnniev  TaghunszuumsvesTusTansalusu
ANqAERY (IP->UDP->RTP) Wumsui@os idnimsnoasda G Weglu
71483 PCM (Pulse Code Modulation) autieinisdal¥fusminieuaaea
aoll uaz silumundudufehmadrsde  TeoRidygrunmesiiludnyae
Anfufudggado

¢
2.1.1.2 H.323 107128 (11,323 Gateway)
I ' a s 9 o A ' ' M - - 1
l.ﬂﬂnlllﬂuﬂ\iﬂﬂ‘igﬂﬂﬂ'ﬂﬂ'lﬂu1ﬂ1uﬂ17l‘ﬂﬂﬁﬂﬂizﬂ'ﬂﬂlﬂiB'U'IU H.323 nuinssvy
A & 'Y a w1 A ' o P | ¢ o W oo M
[1} 7 °]N'El']'ﬁ‘i]g'h.lﬂ'ﬂﬁﬂaluﬂ‘iﬂl‘i’l‘lﬂUﬂ'ﬁﬂmHﬂﬂﬂﬂlﬂ'.iﬂ'l]'ltl‘ﬂuﬂﬂu q INNUNTHUINITUOU
ﬁ o '3 - [ A 4' 1 o (] - [} 5 3 A [ Y] dy
{ 'Hlﬂ'uﬂ'W't'JU‘Ll11ﬂﬁlﬂiﬂ‘lﬂUHu\111—!015lﬁiﬂﬂﬂﬂﬂu58'ﬂ')1\uﬂiﬂﬂ1lj IﬂUﬂ'l'Hu‘lﬂﬂ'N‘]ﬂ\'l'u
* FHimsivoudsiumesita PSTN luszuunewiasn
3 A r oo da o o a - 1 F, 3 . -
®  ATNMIFONABAUINDIUUANTOITUUIATYIU H.320 YUIATOYIY switched circuit ¥
(i 1SDN

v
fa o A

e adumidendemesiiiafisesiuniasgu H.324 Uunievie PSTN

o Sunasssanamsuniimnnmesinfalunievistuhldunesinia H323 #
inmnderdesinmaulasmsdedayguuay control 4199 Mndetieduniduves
H.323 wagih lumenauiu

) ﬁmﬂ1ﬁ1unn@unn‘ixmunm?rm (call) uazMsaAIdQYIM (signaling) NiiAIM

a o= -g - v & ° ] 9 Pl o
AanamiatumIe T damsiinuezegnisldmsaiuguusanniluled

2.1.1.3 H.323 m‘nﬁﬂlﬂa‘f(catekeeper)
[] i - s A
wndilesvimihilunsguanas Tiuinsfuesiszaeutumetulau Taulau
= o [J 5 o‘: i W 4
wiseneuldrmnnAtiles 1 &2 uaz esdilszneudugimuafiameiiousmanfivnles
1 =t 4 la P t 1 = o
fauniiuanfdnledifusadssnoun hisulludesiiluniotw 1323 uminmAdilosfdly
o o s @ ] a ﬁv
paf)sznouidifguin Aomguadeadail
- 1 1 r & ] 1
e aietwvinalngaunsoudauiiunawlsu  duwdaz Tvuszegmelunsquaves

= o o a s
imtilesimeasainlumsquasnyunsee



o [ -
¢ innatlnesaunsoldnawdasasslumiddunievield Taumsiusnis
THEHIY authentication A I VIARLMIFUN S od MRz ATenoY
a o 4 . . . . P
o imAdiesiuguina1aluns authentication authorization Waz admission vaa Tay

I'd « oo ' L] o s
o nAdiloiannsoiansAIAIIUUAIAY (bandwidth management) (FUMITIA
91UIUYDINTIVOUAD

¥
9 o

o o ag o o) | &
Hetundniduiluveunnfvilofannnasgiu 1323 § 4 Hedsudaii

® msudalvAAse (Address Translation) tnftlledozimehflunsddeunilas

|
alias address 1M transport address 1oWRAszhINIINIsd alias WioufuMs
J o ] o
amzidou Taolduumes RRQ Feowszannsodsunldoulunionds1d
) ¥y
®  MINUAUAITEINTY (Admission Control) illolounaniegmolulsudenisade
mrisenszdeniimivesyge ludumidules Taslduname ARQ wAlWed
] o s i 1 1
owldoygnaniohilioygradld  Tavwvinsasisaennndenludng W
gy, o 3 ot . o ¥
HULATAN AUNNNITITUA(call) UDE authentication 1T UAY
oy o a
® NMIMIUAUUUUATAN  (Bandwidth control) imAdnlefnisasesiumaniung
ooy oy Y 9 e, Y
wuuaIaid euinvzhinsiosvenuudiniidsinislaslduumay BRQ uaz
imadulefezimsasnasuduuudiaii Yosesuden Tuidmua g miy
Y oo o { ] - 1
A159ANTSHULATIAN (bandwidth management) udatt0yaan3e hisygndons
dauuea9 BCF w30 BRI iy
as o g
®  M39AN15 laru (Zone management and Directory service) Tyudsznovdaumeitiva
o e’: P o a 4 3 o -
IANNE tag MCU inuatiasnzifieusuanfdales 1 é7 imAdilestesvimiin
a o o, ¥4 ' &
Tumsquanazdamsfuynouianegmoluley  Tasmsldfadsudreduuay

] »
m3TRuTnIdug T1nmans19uSMs directory service voaTan

uennnHladdundndnaiuda imdtnlefornss INiedsusuqm i &

¢ MINIUANMIAITYGIU  (call control  signaling) tmAviesenetauluns
szaonauumiag Q931 fidesznhamediia i lusenhemsadumsdun

®  M3ATI9ABUMIITUN( call authorization ) inndlulefenyfiasnisademsiFon
nnmeiliadrumgransetn iy Sivamadhdennmesivanlennndud
frdamsdndaluinsdimn  dudu e"ﬂqfé'au'lu'lumsmwﬁamzadunnmﬁa

vouivAUDe H.323



Q@ va o a I3 et
® MIWANMIUUUAIAN  (bandwidth management) tmAvnleiezfiasmsiSunan
o' ar Ada ooy L 2 e P o
mesiialunsdiniinuuaiad hidsanesmdslunsdinfinsfesvemsmuiuys
a o g [ 4 1
I dmiutenlvezeguenmileveuaves H.323
o = = o o d  ar
® MIWMMIMSIITUN (call management) imAlafervseiimsfushuIswnIsns
o8 Aa X 4 g o o 1 T P 1 oA ¥y Y
sonfiiaduie 1§ lunsszymesiiaiignfuniihenie i wiaelidoyady
Hadulumsianmauundian
® M3AaBUg1S (authenticating users) Fmsndriamsdhdavned1Fdamidonly
o o 4
Afmuald
® MISANSUIMI (managing services) innAtiesveimifilumssamsliusnis
Aeung e
o 9/ - . R = s o 3 o
®  MIVANMITIUTDYAVDINUIHA (managing subscriber databases) tnnithyasyimiih
o 4 [N a e a = 4
guanaziamaoafiugmdeyavesmndni ldamudoul3tunmililes
® MIMAMMHIVeImINEn  (locating  subscribers)  innaile i imhii lunism
S ' a Y a o P
muntavesmdnldlasmstumongdoynvosanini ldnnmsameidio
* msusadoyadmiunsiunmiag (ollecting charging information) il
e 9 g ¥ P a a a o P - =
wedswimanudeyaisuiudwmivnfadniosvesmsdon  Taofinsten
(call) Apsgniadumeriuinmanles
a o
® MIANURUIMIG (maneging gateway) tmAilosagaTuguMsTIIIYBNANG
U mvguamsadansdonueunnindsznhanietie
* nmagwlunisadumsiion (asising in call setup) Wensdongninduniari
e o ) T a o 3 o
nmfidales innAdulesisaslunmsadensBon W erviimssadunieliiy
o 4 a g 1 Ad’w «
maFonldfannadimnzey  msdarefemssenhaeuiasunmadnle sz 14
Tslanen H.225.0/RAS  daunumiay call signaling (H.225.0/Q.931) UAY media
t tef J 1 o ¥y
control (H.245) o1vvzrmnnAlioinialifld Yuegdumsamzdouvesouna
1 =t a ar ] o
uazitoulvvounnfles dmiuianflnleserszqnsavegluimindias Mcu

d o
18 Tnuiidoausnnianssn logical) 1iMausWoN]

2.1.1.4 Multipoint Control Unit (MCU )

MCU ﬁmﬂwﬁ”lumsﬁﬁumumsﬂwqmmunmuqa ( multipoint conference ) s
spvhamedita 3 mediiatll  dhussfilszneufiesiinioliidld  Ysznoudas
multipoint controller (MC) 1@ multipoint processor (MP) Tums ﬂswuﬁ’mﬁ MC @74 MP

eneziivieliiin1d  mc  dhudwiimhidetumsdidaygalunsaouguiife



(media control signaling) Ifitnusnazmasinga T.ﬂuﬁnnmﬂi{ﬁﬁaﬁ'mﬁimdaﬁ’m@m H.245
r"! 1 o ] ° i [ w o oA
EFIUAD MC 999 (point-to-point) @2 MP szt lumstansfuiifaaaiy
= - Wt , " ) ) - 4

Jaod i1 Tun s A imixing) Wiadiswitching) uazalsznanati@aon l4n1slsrgunola

NENBYeY MO

Terminal 11.323

g

=

Terminal H.323

LAN

Gatekeeper
{Portier)

FL225/RAS Adwmission Request >I
r#H.QZ‘Wl\' AS Admission Confirm

11.225/03.931 Serup
£1.225(0).931 Call Proceeding

% 11.225/RAS Admission Request

H.225/RAS Admission Confirm )

<~ H.225/Q.931 Alerting
11.225/0).931 Connect

A

H.245 Terminal Capability Set
11,245 Terminal Capability Set Acknowledge
BL.245 Terminal Capability Sex Acknowledge

H.245 Open Logical Channel
e

1.245 Open Logical Channel

Li.245 Open Logical Channel Acknowledge

11,245 Open Logical Channel Acknowledge

o ) . o o .
U 2.1 nonaniaiinaeseailsznonlulils lanoa 1323

2.2 il lanea sip
Ahusnasg id e onrls s niiadiimouu loNvee lnemet Engineering Task

3 ) pg Jsgl A
Fareeft 1 E ) alu T3 Tane an i clicat-scrver ‘hﬂ']llﬂllmﬁﬂ i huu application layer 91



|
Wi ar ) = 1 1 o
15 umsadhe §ans uasdugamsdndeseniialalonis (endpoint)  SIP miloudy
[l [) | 4
lsTaneaves VoIP 8uq fignesnuumndmiun1snamaan packet UunTov1s a1
Msaadeya (signaling) o idoyanisdersannsadiniuveuaveamis i1 uaz
M3ANIS session WetvldmInququauifvesnsdnneldedragndes aAnuamisoly
MIRINUAIT VB SIP TAun
¥
e dmuadwndaveuthvusdatonis SIP 5895901597 address resolution, name
mapping {82 call redirection
a a o dq y v R T
¢ Amuannvansevesiidon i musdaemialesns1s  session description
4 ; ; .
protocol (SDP) &4 SIP sgar3msiyoude lagldfiRuninnilauneamisosesdy
15
o Amuaiidadedaomiaidnieli S linunsodnne1d sip asiiudszyaungiii
msanae 1i1Audada message aoundulildsdfosve
3 . 1 A a = 1
® @319 session ¥ IamanGunisRaasuazit wmueatenia Tas SIP awise

wunmsaage nlaoumlasdensonisitriia seninisaadeld

¥
*  msANUUMITAMIUAEaY qANITAAAD

2.2.1 vanmMIhauYed SIp
vq 3 0 - w Y ¥ LY
F;I.i‘ﬂﬂ‘luﬂzﬂ'm‘ﬁﬁ\ﬁflzmuuﬂ‘u Registrar server AU SIP HOAATEN 1ATU Uaz
b 4 [ ¥ [
Registrar server 98 dati0yail response nduhlilotinisdosvaidn wedldsumsAndeny
@4 SIP requ'est 111a SIP server (117 Proxy N30 Redirect server) 180U request 912 LLOAIAT
o n '
vasfiTunuazfgaBoniduienld mzameifouvesflilarumaeseiimanlaoundadld
Taud server wiilugfins 19apuienidunmisvesdiilatsnia uazdriinisda request )
¥ +
64 Redirect server #13 server 9zmsapundu Inoviinsdueamsaiauaidisundesiing

andondu lufadGen

Usar Agent Re_gis_t_rnr

REGISTER
w/o cradentials >

‘ 407
REGISTER
w/ credentials

200 OK
¢

37 22 uaasmisaanzidion luTls Tanea sie



10

2.2.2 saslszneundnves SIP

>
~

1 L] o A 1 I o
urisveniilu 2 d2ufle user agent A SIP server Faluurazdruiiswaziduadsil

2.2.2.1 User Agent (UA)

ﬁmt’hﬁiumsﬁﬂﬁiaﬁamﬁ'Juﬁaf'imuﬁﬂmﬂuﬁﬁehaq'lu #7499 endpoint 1¥AY

yq =i ﬁ va d o ° "y A o o
F;ﬂ'if Iﬁﬂﬂl u.lﬂVN client LAY server YHALNITNINTUIIAY request ﬂﬂﬂqﬂﬂiﬂﬂ'ln-ﬁﬂﬂﬂiu

response NAY

2.2.2.2 SIP Server

o A:i [ a‘ s - & r Y Y
ﬂﬂnmﬂmnwammwH’smnn UA 1138 server BU9 ummmmuaamﬁu 3 TUA

Proxy server lﬂumﬂﬂuﬁuﬁanm«%amﬂ'as:wiwﬂmumaﬁﬁmmﬁﬁm’lums
T o
H1a1mveq SIP imthfudiu client uas server lumsaadygias ad1amu msda
INVITATION #iuin91nua #ifeswe I fudSulmoms ufamenndu lufsd3eve
A'I I d' ] 4 d"w a - .
BT 19NITIFBNABY0INISToa15 HenvINTidaa 1817091 authentication,
authorization, network access control, routing, reliable request retransmission Hag
= b 4
security 1A
Redirect server {0 1ng 15010 150 me il dountlaane fiiad 19918 Sadoail
' 1 - ] o d'l - LT " =y 1 3 1
MITIHIUNSAAAD 1T server DU tH0 1R endpoint A mT0dadod1dad1e
¥ e w4 o ' ¥ 9/
UnA83 16 location server szitludifivendumisvesidnu
. v oa o A dao ya W A4 o ¥
Register server i ufinossumsameiouditinisiosvornangld ey 1314

lumsumnoegilagiiuveadiinisfade ¥1usausy Proxy 1az Redirect server

SIP proxy and
rechioct sarvers

S

U7 2.3 uamsaarilasnssuues sip




11

2.2.3 ¥HAIUMIVI114vea SIP

(io UA @4 INVITE request 183 Proxy server 19 server sgin1sdunudumianaz

[] »
Aumisndosdiane 1ud 209 request Tdnlamiain minansainsasae 1ddaionn

B.

-

o ar a 4 o 1 $ a1 a a <& A wa 9
ngnisunssiinsaeundulud server FeezinisdelluandiSondniinila diediSunih

=~ | 1 o Q o 1 3 1’ 3
dade1&Rords Ack nau'lll i ldnsdAndegaadatusznhalaemsiaes

E SIP Phane A
=

Status; 100 Trying SIPISOP INVITE
s L

status: 183 Session Progres?
Status: 183 Sassion 858
‘-/_—&'”’H_’EM.,W——‘“_
L4 sessZOOR T

\%\_’

| '= SIP Phone B
PROXY =
|

SIP/SDP WITE

‘_______,ﬂ‘fﬁﬁ-—————'—""

Status: 200 Ok

Status: 200 oK

] ¥
31N 2.4 yamaunsumsiiauves sip

2.3 IP Multicast

udiduns daunmnonilumies s umefidnezduuy unicast Fudlunsdauuy
one-to-one Fed s Roensdamanuie Widsunarwau Avzdiumdousil4ns unicast
'11Jﬁmnﬂ]ﬂuﬁﬁ’fﬁnmsuwmnnmﬁn‘fu FufunmsFuniins bandwidth 8619110 131 A130
dadoyalmaunilenuld Bandwidth 1 viaw uddrdalimia 20 au Aveld Bandwidh 20
WU 1*'12qﬁi’fﬂgamdnfuﬁmﬁauﬁuwﬂ Fafumsvh Multicast 924201919 Bandwidih

3 [} o 'y -~ °y o o aa -
uaummw‘mmii'fweu"awmqnu"ldummuqqﬂﬂummmmmi



12

Unicast

EEA Multicast

me Loson frsieng
== N

R th
U7 2.5 wamans dsumainany Multicast

Kafundnats @i multicast Saomnzaslunsior iU W sansuwan video
conference DN W3 TAMUADIMT Tumsdadpyaidosnas nIMIUY one-to-many Tilf
Asnnlszauynauas T sunsufio1dendn multicast A0 VIC, RAT 11 SDR Manguu
MBONE

MBONE n31n9108171 “Multicast Backbone” iiiumsvintin Toudmiumsdoms

“ 1 ] = o o
m‘ﬁutm‘u multicast H1UT N!.ﬂg?)ﬂﬂﬂﬂul@lﬂin.lﬂ

2.3.1 IP Multicast Addresscs
Tao 1P 51 Multicast vz gninia 1 3diunara b Tasitasududan 1110 uazay

W X =g [
190 28 bits 1 14lunaneiaungy

28 bits
ClassDf 1 |1 (1] 0 Multicast Group ID

0041

319 2.6 1a33e373 IP Multicast

o rjv e e ' “, o« o "
ninnanmiil aundaniinguiidesnsdssquriumedumeiidany 10 au wazyn
: 1 w 1 o 1 o
auds e lunmisdeson’hlda b aava D g 224.0.2.2 Avaifiunisdedoyadetuiomma
< ar - ' ' :..d LA o r = ¢ d
dwiuauitoglungu i {i dhnfsz Temidensimnlssguiumadunadiia
Tag 1P Aaar D 92 1929 9uA 224.0.00 {14 239.255.255.255 Taw IANA(Internet

Assigned Numbers Authority) insinjaniiifims 1 nummgali «



13

Description Range
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SPEECH 1AUDIO VIDEO

Microphone Camcorder

101001001009 | Digitized
111101001100 | Audio 101001001001 | Digitized

{PCM) wdeo with
001101001010 111101001 100 chrominance

‘\1/’~\ wu\ & iminance
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{compress)

10100100] Result
11110100 (G723,
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10100100 | Result
11110100 | {MPLG-2,

efc.) AT, AV,
00110100 |y Vet )
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{decompreas)
1
Samples |
101001001001
11110100110p |{PCM) 101001001001 | Video
001101004010 111101001100 (Frames
\“‘1/r\ 001101001010
. T T T~
.DIA Converler o P
i Ve DIA converter W?| | Display ndapter
i | [t i ¢

Speakers

Analog Monitot Digital Monitor
' ¥
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LOSSLESS

Compressed

Compressed

31U 2.9 Usznnueam T sWauLY Lossless 1Az Lossy
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(DPCM), Adaptive Differential Pulse Code Modulation (ADPCM) Fald
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A - 8 o 1 ' ' i ¥ ar 1
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< 4 o o
2. Source Codec (Vocoder) ldgtunuusadvsfignainivandygui
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wWhsa Tasnnumuonafieeg sennsingluuyil §9as10ai5a 2.4 Kbps
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open source

2.4.2 Video CODEC

}
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i P { 4 W . 4
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2.5 MAVISHANUL Mpeg-4
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dmlngues MPEG4 szqnazion e lidiannlddaduladezinnldenniienals
aztfumqﬂ%«ﬂ'ﬁ)ﬁﬂ'ﬁﬁmﬂ%nuﬁ'lﬁ'lﬁtﬂu'lﬂmuﬁf‘imuﬁﬂﬂmnn'ﬁ'ﬂﬁ'lﬁ'

dauius A lunsidhsimiussdy part 2 mudhsiaiiusanmianadenns
wazn il Fevziimruldedmua profile A1 tBuaq 1UBnAe

simple Profile Hifhmuslumsidfumaninsiwiiiiofensegunsaliil9dasauas
auazBonduitoanadoditadnuundiainiovunvesgunsel filsz@ninmligs
weitesl$u  MPEG-4 idoamsanuensolumnlsznanageld dofmuavems
ﬁwm'lﬁ'ufi H.263 baseline, Motion vectors over picture boundaries, Variable block-size
motion compensation, Intra DCT coefficient prediction

Advance Simple Profile (fudafmumnasgumadiiaasasianisiiusadeya
AADAYDY MPEG-4 part 2 (visual) Seiimstinlli9Tusasa Telunaasaminaot wu
XviD, DivX, 3ivx, FFmpeg Hudv ﬁﬁ’aﬁmumﬁmﬁuﬁummn Simple profile

Tavauveaunasgmmsusanwiildfe DCT (Discrete Cosine  Transform)
uaﬂmnﬁyé'aﬂ1’J’af'i1mm5'u¢31umm'hsﬁ'ﬂnaﬂs'r?ﬂmwfiﬁ'[aﬁiﬁmﬁmﬁu 18un

-Support for interlaced video

-Support for B pictures

-Quarter-sample motion compensation (QPel)

-Global motion compensation (GMC)

2.5.1 Discrete Cosine Transform (DCT)

dhumsumlasiifoadessunsuasdan Fourer transform udldfunmzitiiiu
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Foopilfaunsaldmaiinsunanidulszdnives peT awgliuumsyeaiuvesud
aelul14 TauwiiadildTumauasdoyovesqiinimazileq 2 wiin Ao DCT 11 uaz DCT 1 44
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TnnsauaaITumIn g lunsulas 18 edl
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* The E,?{.:.T quitary type 1 DCT):

Fopnla,v)= Z Z [C“J—%g[r‘.\/%f(mﬂ +x.nN +y).co (Qx+ I)M:;-co 2y + vz

2M 2N
+ The inverse DCT (unitary type lll DCT);

M-1 N-|
f(mM +x.nN +y)= Z Z [c"@(c,@ﬁ,m(u,v)-co 2x+ l)uﬂ].co{uy;ﬁ;)vﬂ} (2.2)

IM
H=0 v=0
Definition of Constants

¢, = 1/~2 for u = 0, otherwise 1.

] 2.1

M =8 in current visual standards
e, =172 for v = 0, otherwise 1.

N =8 in current visual standards

¥ & v 1 d -
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o o a a -
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gﬂﬁ 2.10 N15111 zigzag scan
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2.5.2 Interlace
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T 1 il ko
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Vertical

— T 2 ok o T

Horizontal

3U9 2.11 ndnmsh1aI1uved Interlace

2.5.3 Motion compensation

WudsalFuentmnuuanaaveavsusmwiidsude sy lugmd e wdas

T 1 1 [} r é 0’ o o
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ti 4' 9 = o one = Y cl ng £ a
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¥
r L) = 1 A
WhsiaaalnfGonidsuilan -frame (Intra-coded frame) uazidsudailszinnniisdio p-
¥ v »
frame (predict frame) #1A9AMIN Y I-frame H30 P-frame AOUMEIIY HBAINTID
-] o ) A a Y o
aunsavwnndiuda 1y 14de5on B-frame (bidirectional) H4n15vmvniinindsie

vz TS eaaud1dy M3t P-frame Fr0lRamnsoanninadeyaiidedldivnadnnii 1-

frame

T T TR
Ve W TP SR |

Ve B 2NV SN
P P~E~=R B P B P
314 2.12 wanmsyhaniueams predictation

2.5.4 Quarter-sample motion compensation (QPel)
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o é ) A:l' o 1 o A=: o ) ]
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2.5.5 Global motion compensation
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2.6.1.1 HTTP
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2.6.1.2 HTML
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Server Side Script

/ (PHP,ASP,JISP)

- Multicast Bridge
- Wab Seret

- Detubaxa Sacyer
Client Side Script

Mutticast f
' —> (JavaScript,VBScript)

Client Side Script

(JavaScript, VBScript)
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2.6.2.6 1LUVdIANITgIMiaya MySQL
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3.1.3 FFMFPEG Library
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3.2 Robust Audio Tool (RAT)
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time to check to see if any unicast members are inactive
just reset the timer to 60 sec

current unicast members are now:

0: 161.246.6.99 inactive dynamic

1: 161.246.6.122 inactive dynamic
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3.1 Constructor(}

»
3.2 command() 9¥FURINITAIANIN UL 1MUY fps, bps 404



50

3.3 size() MUUATUIAUDY frame size
o a dy Pt 9 o o
34 consume() ﬁﬂﬂ‘ﬁuuﬂﬁgﬂl‘iﬂﬂjﬂﬂ VIC Anoa Tﬂﬂﬂ'ﬂﬂﬂ‘lﬂ’]?ﬁﬂ\‘l‘iﬂ
¥ »
frame MUVUADUAIT]
=
. UBAUNWALND RTP
s o by Y a1 o W
1t. 1’]7ﬂ1'i£1n'iﬂﬁﬁ‘hlﬁ’l1ﬁ3'lﬂ"ﬂ“llﬂ

i

4 s ! ]
Wayafidhswaadsldas T luuiiams

tﬂ

.
o o
1v. #4A1 attributes YDILNWAIND
v. damndudluvinaveasy
5) #31387U Decoder
Lo ‘?Nﬂmf{ encoder 1A% inherit 119 1NAINT TranmitterModule
2. a5 19 TAnARAe matcher 1AY inherit W19INAG T Matcher
3. 113 implement 1U@711%93 member function ‘luTﬂmﬂTu@aﬁwm%’uﬁadﬂ'lﬂﬁy
3.1 Constructor()
3.2 recv()
L. 1191 attributes YO WRANIOBAN
ii. asvgoulgiumsunsuSouion
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MARUIN V.

Intanm199n FFMPEG 58431

{114 open source #1591 Tausi3 vealmaanmuazdeadiaqnerlinielu libaveodee #

o o % ' aw [y
aunsaviminenldrudiuuo lnaaiaeans 19

A15190 V.1 LaaIseTs lamaniilu ffmpeg library

Suppoerted Codec Encoding | Decoding | Comments

MPEG-1 video X X

MPEG-2 video X X

MPEG-4 X X also known as DivX4/5

MSMPEG4 V1 X X

MSMPEG4 V2 X X

MSMPEG4 V3 X X also known as DivX3

WMV7 X X

WMVE X X not completely working

H.261 X X

H.263(+) X X also known as RealVideo 1.0

H.264 X

RealVideo 1.0 X X

RealVideo 2.0 X X

MIPEG X X

losstess MIPEG X X

Apple MIPEG-B X

Sunplus MIPEG X fource: SPSX

DV X X

HuftYUV X

FFmpeg Video | X X experimental lossless codec (fourcc:
FFV1)

FFmpeg Snow X X experimental wavelet codec (fource:
SNOW)

Asus vl X X fource: ASV1

Asus v2 X X fource: ASV2
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Creative YUV X fource: CYUV

Sorenson Video | X fource: SVQ1

Sorenson Video 3 X fource: SVQ3

On2 VP3 X still experimental

Theora X still experimental

Intel Indeo 3 X

FLV X Sorenson H.263 used in Flash

ATI VCRI1 X fource: VCRI1

ATI VCR2 X fource: VCR2

Cirrus Logic AccuPak X fource: CLIR

4X Video X Used in certain computer games.

Sony Playstation MDEC X

Id RoQQ X Used in Quake I, Jedi Knight 2, other
computer games.

Xan/W(C3 X Used in Wing Commander [T MVE
files,

Interplay Video X Used in Interplay .MVE files.

Apple Animation X fource: 'rle’

Apple Graphics X fourcc: 'sme’

Apple Video X fource: rpza

Apple QuickDraw X tource: qdrw

Cinepak X

Microsoft RLE X

Microsoft Video-1 X

Westwood VQA X

Id Cincmatic Vidco X Used in Quake II.

Planar RGB X fource: 8BPS

FLIC video X

Duck TrueMotion v X fourcc: DUCK

Duck TrueMotion v2 X fource: TM20

VMD Video X Used in Sierra VMD files.

MSZH X Part of LCL
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ZLIB X Part of LCL, encoder experimental
TechSmith Camtasia X fource: TSCC

IBM Ultimotion X fource: ULTI

Miro VideoXL X fource: VIXL

QPEG X fources: QPEG, Q1.0, Q1.1
LOCO X

Winnov WNV1 X

Autodesk Animator Studio X fource: AASC

Codec

Fraps FPS1

CamStudio fource: CSCD
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