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ABSTRACT

In this paper, we propose a novel algorithm to automatically generate an RTP timestamp value that is
required for the RTP packetization in order to transmit SVC video over various IP networks such as Internet.
Unlike the conventional single layer coding algorithms such as H.263, MPEG-4 and H.264, SVC generates a
multi-layered single bitstream which is composed of a base layer and one or more enhancement layers in order
to simultaneously provide temporal, spatial, and SNR scalability. Especially, in order to provide temporal
scalability based on hierarchical B-picture prediction structure, the encoding (or transmission) and display order of
pictures in SVC coding is completely decoupled. Thus, the timestamp value to be specified at the header of
each RTP packet in video transmission does not increase monotonically according to the display time instant of
each picture. Until now, no method for automatically generating an RTP timestamp when SVC video is loaded
in a RTP packet has been introduced. In this paper, a novel automatic RTP timestamp generation method
exploiting the TID (temporal ID) field of the SVC NAL unit header is proposed to accommodate the SVC video

transmission.
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2> TimaStamp : L[Z0C, 3, 0) 75: 5646000
=3 TimeStanmg : 12000, 3, 1) T5: 5546000
= [STAP-APackst 506 bytes

= TimeStamp : Of 1{0, 3, 0) T5: 5658000
>» [SNFJPacket 281 bytes

=3 TimaStamp : Of2000, 3, 1) T5: S656000
= TimeStamg : 1[z01, 3, 0) T5: 5656000
=3 TieStanme : 12000, 3, 1) T5: 5656000

> [STAP-APackst S00 bytes
Mv
UED Information

Device pc

Reschtion 3520288
Lser

FGS (level)

Spatial (level)
i

5:352'288 (size)
T: 15.000 {fps)
Temiporal (level) F:0.10 (level)

[ USE NEST NET W Aoy ADTE

Matwork Monitor (Kbiks | time)
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NAL unit #tfel] 7]5%+= NAL unit EF]3} (TID,
DID, QID) T o] ZAJEcl =3 109 A W
A ol FAE EF~EAE (TS) FF 480002 GOP
o] A WAl sl 7] Ao HLo] A Fholch
Z} spivie} 7)1EAIZT} 3709 ERAIE AR §)
Fel= 4 719 NAL wite &8 FAEH=E 7 33w
vtk F 409 ElRlamE S 2 w=He 5dE
3ol &3l= 4719 NAL wmitE5S 13 63 ko]
FUg ERlaRlE ks Vel Qlch 7] JHE
A3t =] B-ZA el i ® 13 89| A&
A ATAH LR EQIamlE Fro] dhgwe] RTP
7l f‘ﬂlEM 71 D F Hpo] =k 1% 1090 E

a A A= a9 60 BAE e
°‘*E‘Hi %bﬂr A=Al =Ho Akl whel g
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B Bl 2 32T 4 s

=2 TimeStamp : 3/ 1(0, 0, 0) TS: 48000
»> [FU-AJPacket 4936 bytes

> TimeStamp : 3/20(0, 0, 1) TS: 48000
»> [FU-A]Packet 3547 bytes

> TimeStamp : 3/20(1, 0, 0) TS: 43000
> [FUJ-A]Packet 5177 bytes

53> TimeStamp : 3/20(1, 0, 1) TS: 48000
>> [FU-a]Packet 3702 bytes

> TimeStamp : 2/ 1(0, 0, 0) TS: 24000
> [SNPJPacket 571 bytes

>> TimeStamp : 2/20(0, 1, 1) TS: 24000
>> TimeStamp : 3/20(1, 1, 0) TS: 24000
= TimeStamp @ 3/20(1, 1, 1) TS: 24000
=3 [STAP-A]Packet 1391 bytes

> TimeStamp : 1/ 1(0, 0, 0) TS: 12000

=2 [SNP]Packet 337 bytes

> TimeStamp : 1/20(0, 2, 1) TS: 12000

=2 TimeStamp : 2/20(1, 2, 0) TS: 12000 v
>> TimeStamp : 2/20{1, 2, 1) TS: 12000 A

»> [STAP-AlPacket 825 bytes

> TimeStamp : 1f 1(0, 0, 0) TS: 36000
>> [SMP]Packet 342 bytes

>> TimeStamp : 1/20(0, 2, 1) TS: 36000
== TimeStamp : 2/20(1, 2, 0) TS: 36000
> TimeStamp : 2f20(1, 2, 1) TS: 36000
=3 [STAP-A]Packet 863 bytes

> TimeStamp : 0f 1(0, 3, 0) TS: 6000
> [SNP]Packet 160 bytes

>> TimeStamp : 0f20(0, 3, 1) TS: 6000
> TimeStamp : 1§20(1, 3, 0) TS: 6000
>> TimeStamp : 1§20(1, 3, 1) TS: 6000
> [STAP-a]Packet 370 bytes

> TimeStamp : Of 1(0, 3, 0) TS: 18000
>> [SNP]Packet 207 bytes

> TimeStamp : 0f20{0, 3, 1) TS: 18000
> TimeStamp : 1/20{1, 3, 0) TS: 18000
> TimeStamp : 1/20{1, 3, 1) TS: 18000 v

a2 10, Alskelx 2%
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2Bz Zko] AFIAE FaAsle] L& o
Ae o ApbEsich web, Aok
3= NAL unit dtjell 23== TID HRGHS ©
S3l7] S=tslr] Wil S dshan Ak
BAhE Ak G o] slek ARk WS svC
vtle. AE o4 RTP FHZlstel] B2l
RTP E}I~ %H;{ 7S AFEA o7 PAEE 4 gl
el erle ~ERse] s FI3F 27E=
BL]e AL AMu]zo] Eyzloz g3l 4 g}
SVC H[Y|L sF& EE3P) vie] == A4
5% sve HIDI 2.2 RTPIHZS o]&s}o] A4s}
7] HSH/H FAQl 7led EAES =EldeR

= r&

‘i\#
o

ruln o;E
A w0 Lo e oF

o

re v
43

At

T
)

g

(1] D. Wu, Y. Hou, and Y. Zhang, “Transporting
real-time video over the Internet: Challenges
and approaches,” Proceedings of the IEEE, vol.
88, no. 12, pp. 1855-1877, Dec. 2000.

(2] Damien Stolarz, “Mastering Internet Video: A
guide to streaming and on demand video,”
Addison-Wesley, Aug. 2004.

(3] H. Schulzrinne, S. Casner, R. Frederick, and V.
Jacobson, “Real-time transport protocol,” IETF
RFC 3550, July 2003.

(4] S. Wenger, M. Hannuksela, M. Westerlund, D.
Singer, “RTP payload format for H.264 video,”
IETF RFC 3984, Feb. 2005.

(5] S. Wenger, “RTP Payload Format for SVC
Video,” IETF Internet Draft: draft-ietf-avt-rtp-
sve-02.txt, July 2007.

(6] T. Wiegand, G. Sullivan, J. Reichel, M Wien,
“Joint draft 9 of SVC amendment,” Joint
Video Team, JVT-V201, Marrakech, Morocco,
Jan. 2007.

www.dbpia.co.kr



= /SVC HIE e A4S 918 RTP Sl awlx A A4 wh

(7) H. Sun, A. Vetro, and J. Xin, “An overview

of scalable video streaming,” Wireless
Communications and Mobile Computing, vol. 7,
no. 2, pp. 159-172, Feb. 2007.

(8] H. Schwarz, D. Marpe, and T. Wiegand,
“Overview of the Scalable H.264/MPEG4-AVC

IEEE  International
Conference on Image Processing, pp. 161-164,
Atlanta, USA, Oct. 2006.

(9] D. Singer, M. Visharam, and Y. Wang,
“Information Technology-Coding of audio-
visual objects- Part 15: AVC file format,
Amendment 2: File format support for scalable
video coding,” ISO/IEC 14496-15/FPDAM 2

(SVC file format), July 2007.

Extension,” in Proc.

M & 9 (Kwang-deok Seo) 5

Y

[

o

2L e

199611 29 KAIST #7] ¥
Apa-eta) &AL

1998 29 KAIST #7] 2 =
At A AL

200211 8% KAIST Ax}-4kst
2} 9k}

2002+ 8Y~20054 249 LGA

A & & (Soon-heung Jung) A3

20014 29 WAk E . HRE
&3t} st

2003 29 KAIST A=Ak
- AAL

20051 44~&A) ETRI W5
vl g3ic]eid
& Agleld

<FAHol> A3 3] He]w|r|olulg, dAlEAal

&3t} gkt

19921 249 KAIST 7|22}
&3 AL

20053 29 KAIST A=Ak}
I} upat

199213~2007 24 ETRI ¥
vt AT 1E "5

2007+ 9Y~3A] g=gkgshar iz U A BE
Al 2w

<FHlRok vt 2 Al A e)/FY, TR vt]e],
vlt]o] ZAM A, e rlc]o] 541

F & ZF (Jeonglu Yoo) A3
19821 F-e-listal AzFEAlE

sz} shaf
19841 st AxpgAls

st} A Af

¥ 2001 °3= LANCASTER d
ﬁ sk 77 geta) ukah
1984d~312 ETRI WHEw|T]o]
AT gl A el
<A Fol> FAEAL BT 253} Scalable Video
Coding, MPEG Video, ITU-T VCEG, H|t] 2. ~E
2", Al de] & ~EeH), IPTV

419

www.dbpia.co.kr



	SVC 비디오 전송을 위한 RTP 타임스탬프 자동 생성 방법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. SVC NAL unit과 복합 스케일러빌리티
	Ⅲ. 제안된 RTP 타임스탬프 자동생성 방법
	Ⅳ. 실험 결과
	Ⅴ. 결론
	참고문헌


