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H.264/AVC &4

T l-Y 3y VIPEG-4

{(Part 10)
MPEG-4 Part 10 - the ISO

H.26L - The unofficial ITU name for H.264 before it is ratified name for H.264 standard
AVC - Advanced Video Coding Expert Group Organization (1SO.IEC 14496-10)
writhin the [TU which began development on this standard ISO

T - Joimt Video Team
ITU and 152 members
completing the standard

H.264 / AVC H.264 / AVC
(Original) (High Fidelity)

2000

" FEF A
MPEG-24° H.263 LLLEBRL TRIFED S E THIEZMNA ST EMMEE,
BEEYFL—F, BEYFL—FTOBREETH.
BRIEAATDAS2=r—23 0 - RYNT—IAFRITHEIE
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High 4:2:2 Profile |
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High 10 Profile HD TV
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Extended Profile High Profile ;ﬁjz_t“;x 1
FI)r—: (#KEETEaT71IL) (NA-FATFAIL )
ANJ—=29 Stream switching, B-pictures, 8x8 Transform
Weighted prediction, ... Monochrome
Baseline Profile Main Profile
(ZEAXTOT7AIL) (A2-FAT7AIV)
Arbitrary Slice Ordering Context Adaptive Binar
Flexible Macroblock Ordering gf’t?crtr:ﬁgg cieeling (CAQIAC)
LAl Redundant Slices ngghted Prediction
ET AR ITLI 2T Adaptive Frame/Field coding
TLILECR _ _ _
ET4 T U Constrained Baseline Profile
ENAIETH (FIHWEBEERTOT7AIL)

Motion Prediction: 7 block sizes, ¥4 sample accuracy, multiple ref frames
Intra Prediction: 17 modes

Reversible transform & non-uniform quantization
Universal & Context Adaptive VLC (UVLC/CAVLC)
Loop (deblocking) filter Cisco Plus Japan 2011
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QCIF
(176x144)

w288
CIF (352x288) (512x288)
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w448p
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- ETAHEETHEAINS Elk, ATA7DRIA 2T —Y
S|535%>_EH§45%$IIFH%% S &MEHHE%(T:I I~“) Eh
XL TRE,

- H.264 Tl&, ZOME&RIIProfile Level MHIZH B,

= Media attribute (a): fmtp:97 profile-Tewel-1d=42801E; packetization-mode=0; level-asymmetry-allowed=1
Media attribute Fieldname: fmtp
Media Format: 97 [H264]
= Media format specific parameters: profile-level-id=42801E
= Profile: 42801E
0L00 0010 profile_idc: Baseline profile (6&)
... ... = Constraint_set0_flag:
Constraint_setl_flag:

oo B

Ol =
L0 = Constraint_setz_flag:
W0 L. = Constraint_set3_flag:
. 0000 = Reserved_zero_4dbits: O MIEH:'IEE%)%E{%FE_OD‘W“ ( 3_0)
0001 1110 = Level_dd: 30 [Lewvel 3.0 10 mMbs/s]

352 x 480@61.4 (12)
352 x 576@51.1 (10)
720 x 480@30.0 (6)
720X 576@25.0 (5)
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H.264/AVC: SVC 7
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8x8 Transform
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(A-FAT7ALIL)
Context Adaptive Binaré/
Arithmetic Coding (CABAC)
B-pictures
Weighted Prediction
Adaptive Frame/Field coding

Constrained Baseline Profile
(FlFHEXRTOTFPAIL)

Motion Prediction: 7 block sizes, ¥ sample accuracy, multiple ref frames

Intra Prediction: 17 modes

Reversible transform & non-uniform quantization
Universal & Context Adaptive VLC (UVLC/CAVLC)

Loop (deblocking) filter

Scalable High
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A~<—<,7 Cisco TelePresence
(CTS 1)—X)

. . . ../ TelePresence "\
= AR, TUR-Y—-IUF H—ERLR))-2—5Fyk NS94y sFOTFA I

EE* <150 ms
Owa <10 ms
AX <0.05%
- RADEFE /# &
CTS-1000 = 5.5 Mbps ( 1080p | ) =

CTS-3000 = 15.3 Mbps (at 1080p FIFEF)

33ms FZL—LA23—/\)L
CTMS = 264 Mbps (5.5 Mbps *48 &4/ A2 F)

= 30 JL—L/

= ) Ny AL X PPS e
£33 1100 bytes/packet s SEYRHAZL D> K
CTS-1000 @ 5.5 Mbps = average 655 pps A ALY

= EBE.Dy2.0RX > 5
= S RAR—b: UDP

\ /
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Quality of Service ( QoS)
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http://www.cisco.com/en/US/docs/solutions/Enterprise/WAN_and_MAN/QoS_SRND_40/QoSCampus_40.html

Cisco Medianet DiffServ QoS %2
(RFC 4594-Based)

Application Per-Hop Admission Queuing & Application
Cisco IP Video Surveillance / Cisco Enterprise TV
T

Transactional Data BW Queue + DSCP WRED ERP Apps, CRM Apps, Database Apps
Bulk Data AF1 BW Queue + DSCP WRED E-mail, FTP, Backup Apps, Content Distribution
Best Effort DF Default Queue + RED Default Class

http://www.cisco.com/en/US/docs/solutions/Enterprise/WAN_and_MAN/QoS_SRND_40/QoSIntro_40.html#wp61104
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Trust Boundaries

~
Conditionally Trusted Endpoints g
EEIh iR (FH)

f5l: Cisco IP Phones + PC, <<
CTS %k

TOER(TYD)

Trusted Endpoints

EEIN-ImR

Bl: VIR Iz T7RIZ{RESNT-PCT

P RTHEShT= QoS ¥—F>J NEFTRIREL: PC

Untrusted Endpoints

EESh TGRSR
#l: a—FDPC
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Conditional Trust &AL —3>
( XHfTEESIN-ImRK )

f5l: CTS TelePresence ik

I Trust Boundary
[ EEER

FSARRA2 ML, BIRIIZ Cisco 7975G IP Phone ~ I
2 [

Cisco 7975G: &7 = CoS 5 & DSCP EF
45414 > CoS 3 & DSCP CS3

“Condition” OK (i.e. CDP RILaT—3> FII)

'\'
<=
M

TelePresence 754 a—Fwv9: BE +ET4 2 CoS 4 & DSCP CS4
5414 > CoS 3 & DSCP CS3

CoS-to-DSCP Map:

CoS 5 =» DSCP EF (46)
CoS 4 = DSCP CS4 (32)
CoS 3 = DSCP CS3 (24)
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X INR RAYTF Fa—A420 DOl @5‘5%

Catalyst 3750-E Family D& 4")
splisaten
Queue 4 Q4T2
e oot 0

EF pp  Default Queue
: Queue 3 (35%)
Broadcast Video CS5
Multimedia Conferencing AF4 == CS7 Q2T3
cs4 —>{Css
. . . 2712
Multimedia Streaming AF3 -'iiil- =P CS3 Queue 2 Q
Signaling CS3 — =P AF4 (30%) Q2T1
Transactional Data AF2 AF3
AF2
Network Management CS2 -
Bulk Data AF1 Iu "
=== . «
Bl 2> Priority Queue
Best Effort DFE

http://www.cisco.com/en/US/docs/solutions/Enterprise/WAN_and_MAN/QoS_SRND_40/QoSCampus_40.html#wp1099462 | 2011
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T4AN)
Eai—3ay a7 WAN

—————————————————————————————————————————————————

CTRS

—————————————————————————————

CTMS

CTS-3000

® /\—F™ 17 Low-Latency Queuing / 1 Port %7=\) 400 KB LL LD/ \vI7
(18 ®DTelePresence 3—JL )

IN—F) 17 Low-Latency Queuing / 1 Port &=Y 1MB ELED/\vT7
(B E DTelePresence 2—JL : Mutipoint Switch ¢ )

Cisco IOS Y7k 7 Low-Latency Queuing / HQoS
ANW—FyrEPPS HREZF B U] [CRELH KD TS5y biR—L
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WANJL—ART® QoS
Dual-LLQ THAY & ARL— 3>

policy-map WAN-EDGE

class VOIP = LLQ T.B—0 Strict-Priority queue ( #x@&%x*21—) ZFIALT
riority 100 LLQ F574v0%MEBL TS AS, LLQ Policer (LLQ RUH—)
P .4 EHE-T HEDHISADLLO FST4v) OFIEIATTEE,
class VIDEO
priority 400 - CO@E%EF1—TIE. VOIP & VIDEO DS T4vH%E &R DISADYI vk
class CALL-SIGNALING (233 3ETFIFO THE,
bandwidth x
class TRANSACTIONAL = ZD&KSIZVOIPE VIDEO MiliA% EF TR{ELTH VIDEO [ VOIP @
bandwidth y WIFIZEBE,

class BULK-DATA
bandwidth z

class class-default
fair-queue

100 kbs P ’

500 kbps PQ (FIFO Between v2'™ and VIDEO)

Policer

Ny

Y
VIDEO
Policer

Nk
7ok
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Encoder Shaping
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Gradual Decoder Refres
Repair-P Frames
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e — /

REDENVY
Ny AR DV
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IN—RMEH
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REDEIL

Forward Error Correction

Long—Term Reference Frames
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Encoder Shaping (CTS® I )
IO—FI2&B/\ryhEERRDFEELL

1% N >
33ms IL—L A3 —/\)L

5 Mbps

__________ 65KB — e em e e o= = == == = ==] 65KB

CTS1.0Yy—=xR CTS 1.2 LIf%

Per Screen
Per Screen

——————————— 13KB

. Bt teane. il

l— 33ms EFFIL—LRR  —l] | — 33ms EFAoL—LMRE  —
v 33 ms BICERIL—LZE/NTYMELTRYR T —O~NEE
V INTYR- RO a—F& Ny HERSZITHEFICHEESES
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N7y NERDFRELGYREIENH S

figiR%K: Gradual Decoder Refresh (GDR) T, “ AY+5 “ EVFv—D
T—REERDTIL—L (NEDOIL—L) IZHEILTEEZITS.

GDR ZL—AIX. "4 b5” =5/aJaysiEFllant-<sa0ov o
8 ATLNS,

2TO GDRIL—L (NEHEDIL—L ) EZELEEIZTI—4XE{EE
SE2IT)ILyiaTHEIAHES,
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REL | IL—LDIoa—T1VF EEEBICIIREEZET S,
HL. oD | JL—LONNryrEAXRNTLES EFAERIZURE—b,

> RAAThLBEEREBTHLL | TL—LMNEIEFELEIC
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Long-Term Reference Frames
| Repair-P Frames

Long-Term Reference Frame
( ERERICIZEELTLVEL)

LTRF1
A

Repair-P Frame
BZICRALIZLTRF DSERL 2
P4 |

IPz P4 |

va—4 > /\ Upr
-
L ps Apa Hpe3 Np2 NP1 -

{ ACK LTRF1
0O0S (P4

BE: 797147 24—K1\woD vt—SEFIALTI a—4X T34
THEH{EEHR (LTRF) ZRHASETHRE

I a—4% &, Ta—4I1Z Long-Term Reference Frames (LTRF) &L T,
WEDRPRADERIFHRZE xé&iﬁ'l*ﬁ@m/—.htbfﬁmﬂ'éck?

[C8CEYT . (H.264 #F#E)

Fa—4—I[E. LTRFD ACKELT. I\ -Fv>RJL)( RTCP)ZFIA,
IL—LZAOXRMNT-BE. I35 IHBREORBLI: LTRF ZXxICLTES PIL—LZE
FERLTTa—4S~%E
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Forward Error Correction ( FEC ) "&“\%,
BIARYETIE

Binary XOR R1 FEC

011101000

R1 110000110 N Bi
010001100 100100010, inary
000110010 -
@ 111011110 FEC XOR
111001010
R2 110110100

101010010,
e R2

v RFC5109 TR, Ta—4F MNREIHZRHLVVRETHAEED/VybOX
( ~5%FRE ) HhoEIEMATHE,

v Repair-P Frame &, EBRIL—AICRHLTRTRIELI=/ 3y EEE,

v "ryrORADOHIBETIEEL | JL—LEZRET5-DICRLESLARLT
BHAT B EhTTHE, (Level 1 ~ Level 4)
> 2TO/VrybIERENSHITTIEAEL,

v FRTEEOEMEN—FAD
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Dynamic Rate Adjustment
BHEIL— A%

A

ETH
EvkL—k

I>a—4

[a.4]

1 T4—F\v9 FyRI)L

LY—n—ld—ERRER O/ N\ yraRZEHR/LT. ETADNST71vO%
FYRD)—=DIZRBELZEYNL— MR T HLSICTRO7IO—F 5%
DWWThhEELT,

ZEMIFES) ( Receiver-initiated )
a—J)L-TF) (H.323 7A—aYkA—)L, SIP re-INVITE ) [CKHFRE ,

HLLIZE. BRI RTCP Avt—U 2 KB %,

£ {EQI2E) ( Sender-initiated ) > FA7HT4T

B#IENAR RTCP LY —/8—-L7R—b ( 201 )IZ&DUV-5AH,
EERNATOTIT4TIHEERETHE T, REVFEORE,
(Down Speeding/ Up Speeding) AA A RE.

[a.4]

Ta—4%
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NEDATAT LVNVIVR (AT4T7EIEREN ) DEMEFATHILT.
INTYRARENF AR YNT—S (10-15% ) TH, A—H - TH9ARYIUR
R OENTEE,

ZhoDHE ik, BEIZ Cisco TelePresence/Video iR IZIZFHEEF,

| CTS Series | EX/C Series

Encoder shaping TC 4.0

GDR 1.6

LTRF and Repair-P 1.6 TC 4.0 v4

FEC 5T E[H TC 4.0 v4
Dynamic Rate Adjustment 1.7 TC 4.0 v4

PO J
Y
ClearPath

L. A—¥ - THORARYIVRZREBTHAICIX.
BIETHAL=, NTYFORXROBERBRELLENRYN I —OFEBETIENREE(ICRYFET,
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( Telepresence Interoperability
Protocol )
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Telepresence Interoperability Protocol

(TIP)

- Cisco [ERIVFRUIA—,  RIVFRI—2 DB EHREOEICTIPE AR
http://www.cisco.com/go/tip

-F—=TY—RELT 20105 7A 1B
(IMTC : International Multimedia Telecommunications Consortium )
http://www.imtc.org/tip/ http://tiprotocol.sourceforge.net

HEEREDRI—T THA-d—)L

TILFRY)—> HD ET#4 TILF T IR = AD R

ERENEE ERETDRN —LEIYEZ
F—HFLETF—ar DER A — LD E&EL

7|'§’4‘/I~;“J—-7|'5'f‘/lx B2B %tz ~®DFirewall %z
TILFRAb

TIPv6 : CTS 1.6
TIPv/7 . CTS 1.7
12758 BNDHYHR—k  TIP v6 on Cisco TelePresence Server (TS) 2.1

R —

*HR—FRRITOVTIF L RORGETOHR—MRRISEYET . (2011F10A8R%E ) Cisco Plus Japan 2011



Telepresence Interoperability Protocol
TIP Capability ( BEF1)

> RILF-ROY—2DIUR-RAVNMZRL T, EDQRM)—LMRE D YIRS
TN R (EEH-AE—h— &) ITHIEL TSI ERSEHZEMTEE,

> ETOEEOETAHEEBREDAM)—LZE, TENEFN1EIDODOETA® RTP Eyiay
BEBED RTP YL avIZEEHTESEILLTEE,

> RRHBRAYFUTEBRBIZTAEIZEKY  ATAT7OUEBEZR/NMBIZLTEER
VT B EMTTHE,

> RYMI—=ONBHMLI-BICHREBEZEMNFIATS-H0T70— a0 rO—)LDREHZERE,
(FIAREEE<TS.)

> ETAT4—FI\vIBEA, ack R—RADr*Hh=X L,
» CABAC, LTRP, GDREWST=HLERDREN DRI 2T — 3 EHR—k,

> T=RITLE T—av DR FESR—L,
(ET4® RTP IZFEHLHND, )
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IP DigRE*HR

» SIP/ISDP = a—JLDeyr7VvT, AT+ 750D 3Lk

» RTCP = IVFRAVMEIDREH ML (Capability Exchange)
JA—-arhA—LDEDTEREGE

> RTP = EEDODAN)—LZEEE

RTPOT—4AMOH (CRSC) IZ MBIHEHREZE

RTCP Header
o 1 2 3
012345667859 012345678399012345678%53%01
+—t—+—t—t—Ft—+t—Ft—+—F+—+—F—F—F—t—F—F—+—F—F—F—F—F—F—F—F—F—F—F+—+—+—+—+
V=2|P| subtyps | PT | length |

R e s s T s st
S3RC |

+—t—t—t—t—t—F—t—t—t—dt—t—t—F—t—F—t—F—F—t—t—F—F—t—F—t—t—F—F—t—+—+—+

A

EIII.III

RTP Header

0 1 2 3
012345667 895%012345678%5%012345678%5%01
Fod—d ottt —t—d—dt—d ottt —d—t -ttt —d—t—F—d—F—F—t—t—F—F—f—t—t—+
V=Z|P|XH]| cC | M BT | sequence number |

s T T e e T T B s s et T TR
timsstamp |

t—t—t =ttt —t—t =ttt —t—t—t—F— b=t —t—t—d =ttt —b—F—t—F—F ==t —F —F—+
synchronization source (S3RC) identifier |
R =t NIy
contributing source (CSRC) identifiers |

|

e e
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IP AT 47 74— vk

Cla E7A
» AAC-LD » H.264 Baseline Profile
- Bitrate: 64 kbps/channel - Image sizes: 1080p, 720p, 1024x768, 352x288
- RTP Payload: IETF RFC 3640, AAC-hbr mode - Bitrates: 4 Mbps to 300 kbps
- Default Dynamic Payload Number: 96 - RTP Payload: IETF RFC 3984, packetization
»  G.711 (u-law) mode 1 and mode O
- RTP Payload: IETF RFC 3351 - Default Dynamic Payload Number: 112
- Static Payload Number: O
» G.722
Static Payload Number: 8 - HP(AMTETTAN) L3,
» DTMF

- RTP Payload: IETF RFC 2833
- Default Dynamic Payload Number: 101

*TIP version 7 DR X1 A LY
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= AR)—LDp (&%)

(3Eﬁ+17\ 9/\

> 4 DMDFFAM)—L (AAC-LD %)
PR E.AOEROFYvRIL = 3RM—L

MEIADER(Linein) FyRIL =1 AM)—L
> FEHEAODEFFEIINIGTSIRAE—h—ICEbN D,
> fBADEE (Linein) X, ETORE—H—IZELN S,
> ETOBFBEAM)—LIL, 1DDRTPARM)—LAIZEEHLNS,
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ETARXR)—LDH (%)
(Bﬁﬁ+17‘ IHF)

RTP x93y

_________________________

> 4D -;-71'7<|~U—A (H.264 %)
=I=9& E.AOEEROFYRIL =3ETARN—LA
-7-’—9!:‘-7-’1(3&*4;2757&2) = 1EFARAMN)—L
> BHAASHEDAMN)—LIERETEITARATL—~ELNS,
> T2 ETADRAMN)—LIX, T—RAEXEOE@IZESNS,
(BN T4 AT L—AOPiP)
> E@TOHETARMN)—LAIZ. 1DDRTPRIN)—L[ZFEHBNS,
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L

)7L X (TIP &)

IMTC : International Multimedia Telecommunications Consortium YAk
http://www.imtc.orq/tip/

Sourceforge:
http://tiprotocol.sourceforge.net

Cisco.com
http://lwww.cisco.com/qgo/tip
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