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TR A, 2007).
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wolel @uvlzle] Aelsee Auk PCol vlshe] Ad wWol AW of
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A5kl H.264 AVC(Advanced Video Coding)
o] 4 delel H.264 SVC(Scalable Video Coding)7} 7H&-5 Al = 21t}

H264 SVCE HF a3ty 948 o8 71A AFe=2 FAE st 284
o 3Ad et AFS AHHez A5y de d=F Aot A
AEo] 7hedtr] e 2E MuoM = ARgARe] f7 o B
2 A HolHE A8 Havt glold Aeite] dus WA &

A #th(http://ip.hhi.de/imagecom_G1/savce/index.htm, Heiko Schwarz



2] 29, 2007 : 1103-1120).

A wutd @7 A H264 SVC AAAS 93 Player7t E=A418H4 &
AL tERol=o A HHo] M-S fdte] v E 9k o] o] kA wY
o] B}9& AYsARE H264 SVCE $% dazyE WHsta A= 7]
o] B =RoAiE H264 SVC 2EH HolHZ FAste] Ay 5

9% Player® St=zol= #7404 Awatsict.

—

F 11 QhERo| =AM A ak= vt o]

e
=
ofN
=il

(http://developer.android.com)

Type | Format Encoder | Decoder | File Type(s) Supported
QAEC_:ALA%/VI}TF()AAC” i iﬁjal:; (.3gp) and MPEG-4 (.mp4,
HE-AACv2 (enhanced AACH+) X No support for raw AAC (.aac)
AMR-NB X X 3GPP (.3gp)

AMR-WB X 3GPP (.3gp)

Audio | MP3 X MP3 (.mp3)

Type 0 and 1 (.mid, .xmf,
.mxmf).

M| A Also RTTTL/RTX (.rtttl, .rtx), OTA
(.ota), and iMelody (.imy)

Ogg Vorbis X Ogg (.0gg)

PCM/WAVE X WAVE (.wav)

JPEG X X JPEG (.jpg)

iz GIF X GIF (.gif)

PNG X PNG (.png)

BMP X BMP (.bmp)

H.263 X X 3GPP (.3gp) and MPEG-4 (.mp4)

Video | H.264 AVC X 3GPP (.3gp) and MPEG-4 (.mp4)
MPEG-4 SP X 3GPP (.3gp)
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A 13 H.264 SVC

1.1 &

H264 SVCx H264 AVCY &@o=2A ITU-T(nternational
Telecommunication Union)®] VCEG(Video Coding Experts Group)<t
ISO(International Organization for Standardization)/IEC(International
Electrotechnical Commission)®] 1% &< JVT(Joint Video Team)ol A
Nbstel EFstE G s 2ol

H.264 SVCE ol &3dte] H-aststA HwW vt side, Zades &
T3t & F A=F G e 71E AFH ol FY AToE HEX
ERS 7Y F du o] JhedteEstes A SVCAA Alwsts
3712 S w0l 1, /\]Z_V—*, 44 (Temporal Scalability), &7+% &
’d (Spatial Scalability), %24 &%/ (Quality Scalability) &= -/ ¥t}

A g2 RIEZERS T de(fps)s &I Aol +3H4
HEXEQS Alo]=E UEW Aolw FAA FHAAHL stdS
e o (http://ip.hhi.de/imagecom_Gl/savce/index.htm, Heiko Schwarz<]
2%, 2007 : 1103-1120).
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30 fps

Temporal Scalability 15 fps
7.51ps

Spatial Scalability LY
QcIF

Quality Scalability

a9 2.1 H264 SVC Ao F5
(http://ip.hhi.de/imagecom_G1/savce/index.htm)

1.2 H264 SVC HIEXER Fx
H264 AVCe F=x¢ mz7kxl& VCL(Video Coding Layer)%}

NAL(Network Abstraction Layer)® &%t}

VCL2 H264 SVCE H-33t¥ do|H & Y™ VCLH | H+= NAL
Unit2 &3t 9 FeF A & A #dh H264 SVCE F353td EE
do]H = NAL Unite = 4 E (S, Wenger 9] 39, 2010).

NAL Unit Header:= 4vtelE& FA = w ] &-& ool ek

Of1 )2 a4 |6 70|12 (34|56 F(0]1|2|3(4]|5(6|F|0[1]|2]3|4]|5]|6

PRID M oo Qi TID U{Dbjo| RRA

F | MR Type R

1% 2.2 NAL Unit Header



3 2.1 NAL Unit Header 2= Alvd

Y 2= | Abo] Z(bits) A
» forbidden_zero_bit
' 1 « #j] o2 1, ol 0
* nal_ref_idc
NRI 2 L0 g A%E 93 WHx AAE AgeA S
coouth 2 AY l%g Sla) Az 0 A
* nal_unit_type
e : CE 22 AR
* reserved_one_bit
) 1 - olehE 9le) eloke ME, F2 1
* idr_flag
I 1 * 19 45 IDR JHE 27|35}
£ 02 4% IDR 9AE 2713 54 28
PRID 6 * dependency_id
* NAL Unit®] $-AHE9 24
* no_inter_layer_pred_flag
N 1 * Coded Slice NAL Unito] &% wj w3 o=l Coded Slices
AHEBANAE EA(1E AL, 00| AH§2)
* dependency_id
DID 3 !
- B AFAA oE ANg ey
* quality_id
QID 4 . )
*MGS 58 A5 A4 A e
* temporal_id
TID 3 ,
s sgshs A A dug e
* use_ref_base_pic_flag
° D g ama gz 2 99w A
* discardable_flag
D 1 « 19 79 A NAL Uniti o} 2 dependency_ide #& 7HA&
NAL Unite #28fetA] of+
* output_flag
° 1 L mEskd A7t B TRA el 9% FAAA EA
* reserved_three_2bits
RR 2

< oeE g8l dope s, FEA 11




¥ 2.2 NAL Unit Type

A
=

g

UNSPECIFIED_0

CODED_SLICE

CODED_SLICE _DATAPART_A

W

CODED_SLICE_DATAPART_B

CODED_SLICE_DATAPART_C

CODED_SLICE_IDR

SEI

SPS

PPS

O | 0 | 2 ||

ACCESS_UNIT_DELIMITER

END_OF_SEQUENCE

11

END_OF_STREAM

12

FILLER_DATA

13

SPS_EXTENSION

14

PREFIX

15

SUBSET_SPS

16

RESERVED_16

17

RESERVED_17

18

RESERVED_18

19

AUX_CODED_SLICE

20

CODED_SLICE_SCALABLE

21

RESERVED_21

22

RESERVED_22

23

RESERVED_23




A 2 JSVM Reference Software

JSVM(Joint Scalable Video Model) Reference
Software(http://ip.hhi.de/imagecom_G1/savce/downloads/SVC-Reference-
Softwarehtm)+= ISO/IEC2] MPEG(Moving Pictures Experts Group)¥}
ITU-T¢ VCEG(Video Coding Experts Group)el <4<l JVT(Joint
Video Team)oll 4] SVCxEFESt #AoA 7Hded AZEgo]eoltt. H.264
SVCE %t A4+ A& HdFolH JSVM Reference Software 9 A A
T Zleol webA AL ABAET C++2 A o] ar o]d digh e
AaFETE FHEY

o] HH M= FHAIW A2 JSVM Reference SoftwareZ T3t ¥ 3}

olo] %38 eholnele s Ay,

21 #HA WA JSVM T8t ¥

H WHEeY  JSVME  AlFst7] $18]  Rheinisch-Westfilische
Technische Hochschule (RWTH) Aachenol4 CVS AHE &5t 3
o CVSAMH = WinCVS & the o' CVS Zo|AEE A&3te] A
o F vk CVS AHe H&Es7] flste] thgdel w2 detvHE
o]-§st ¥t

¥ 23 CVS F deug

authentication: pserver

host  address: garcon.ient.rwth—aachen.de
path: /cvs/jvt

user name: jvtuser

password: jvt.Amd.2

module name: jsvm  or jsvim_red




& JSVM 22 Eg o] Hs 913 CVS FeteldE W iolr

¥ 22 ISVM AZEY o] HZEE 93t CVS So|dE H
cvs -d  :pserver:jvtuser:jvt.Amd.2@garcon.ient.rwth-aachen.de:/cvs/jvt
login
cvs —d :pserver:jvtuser@garcon.ient.rwth-aachen.de:/cvs/jvt checkout
jsvm

2 o] g3te] JSVM &x

Eqolg gems

¥ 23 JSVM A2ZEg o] Zr 1%

ZY olF &

bin AXEg o] ME Jof QY= npojiE]Eo] EX)

lib AXEg o] ME To YA = glolB e Ee] EA

ISVM JSVM AZEgo]e] ATguel TRAE golSo] &
A

JSVM/H264Extension/build mo]|ARATE HFY ARTQAA ARAL 93
workspace  TAEN  FEZoA ARES 9%
makefile®] &7

JSVM/H264Extension/data Encoder?] $7447 oA st Eo] E4).

JSVM/H264Extension/include ISVMol A A3k glelngfg]Eo] dad sy
Eo] EA.

JSVM/H264Extension/stc ISVMel A Al gate= golBdees) HAE ZRAE
59 &2 A} Fojgdo] EA).

MVC-Configs oA Hosks 9ls S48 oA stdo] EXsta
A Hasls 913 7had Aus E4)

2.2 JSVM &fe]H 2l
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rlo

ol

nt

¥ 2.4 JSVM Reference Softwaredl| A A&

glolB g HFolr
At A A release/debug o wel 1 o] Eo] AAFCH holH g
olg9 Wi #o] d2 EUA HW debugR=9l golHee HUdYS

goluele] el ol

v

st eolngel 25

EBEEEINE

R

q5 =9

H264AVCCommonLibStatic

HECESEECE RIS
WaE B2 dele 72, oA dolg
At Hee 98 Helsh ORERL A% YueF

st FHaEs AT

H264AVCEncoderLibStatic | &

H264AVCDecoderLibStatic

tagnt AHgHE Fd2ES Aedth 45 =4
dEzy H33stel HEAEY S AT Y27}

Atk
SVC HIEXAE#S AVC HIEAEYS A FE 7|5
) ) ) S F 39t} H264AVCDecoderLibStatic} 422 34U -&
AvcRewriterLibStatic )
Sr3td ZA9YA SHARP_AVC_REWRITE_OUTPUT
LMo AAE ZHLout AntF}
YUVAH] raw H[HQ Hlo]HE ¢jaL 27] 93 &
H264AVCVideoloLibStatic 257 NAL FY& 93 2+ FY258 AT
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A3AE GERE ERFE

3.1 78
MA - 2=l olsdAl #A FHAF AFAL OHA(Open Handset

Alliance)7} 7idste] 20073 11€¢ 37l =, 2@ oz2= AA A

olmgolert  s]FEe  FUE  2dAAel  Windows Mobileo] Lt
PFolets Holth Ahx FE
o] 2z ESoje} 7]71E wha

of Bl F YES Ak ABASE ol 4, WA
! %

AEZoNA SE&F F AE AAEFYANAE Aste 22 IS =R
o= wiAlo]gtal gt}

Ak doji= zupg Aol A H <l APIE A 93tal Abul API] AR
= ALET CoF C++= Moz o) glolBelgE AfHor ALE

32 t=Ro|E Fx
e a¥ge o= =Rolmo Fad FALAE HAFU

(http://developer.android.com).
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Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content

Activity Manager i
ctivity ag Manager Providers

'I}elllep heny Resource Lecation Meatification

Package Manager anager Manager Manager Manager

LIBERARIES ANDROID RUNTIME

Surface Manager Media Core Libraries
2 Framework

OpenGL | ES FreeType WebKit alvileVirtu

Machine

libe

LINUX KERNEL

Flash Memory

Camera Driver .
. Driver

R T Audio Power
f YEr T
WiFi Driver Drivers Management

a9 23 okt Ro|lt X%

3.2.1 Applications
St o|=+= email F

2}
AGe Egse Ay zao
& °]

) Amel] Heky, woekes Aulag ask el 47 715g 37
e 5 Be I8 4 ok
MRS S T2 AR As BT e AP sk

a3 FEE THLAT U] NS S YES dA
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¥0
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o

52 8T & ArHEAYAa0] s PAHOR uek Ak A

g 2
th. 2 WHOE ASAE THLLE WAT 5 9

rr

3.2.3 Libraries
demol=dt B4 ¢ EE Cor ARE foluees wiH ol
gom, trmoln Axsde Hgd arasd AEHT Ak o %

2 Application FrameworkE &3t 7/IEaEo A 375 o] 9t}

3.2.4 Android Runtime

of vt ehojB el s XTI
Y2 Bupd gl gor AAsd VMot R QtEReEg =
2age Il ofste] AP

drFol== HeH WEHY, TIZAA Y, YEHI 2E =go
2 H Ailﬂ]/\oﬂ 9ol A Linux WA 269 &3 1 ¢t}

3.3 NDK
FEZo S HE BHOE AW E AFHAT C CH2 AW
A 9 golHeE AT 24 YEE AYEs] 9se] NDKE 4T

gt
NDK7}F Algate AL b33 24

o tools¥ W= T (¢, c++ 22204 native code gtolBH g S A& sl=d ALE)
o oJZg Aol }7)A FA(apks)Eo] WEdHE native grolB B E UH =
W, o] 31714 3l (apks)o] Q=R o= AA|of HjEH .

e navtive Al2=§19] ST UET go]HelYE,

o oA A
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A 4d 2EFY AILHE

n—(

2EgHold YESAE Tt AFHE 54 v 94 dHolHE &
A /laL A &Aooz By T A= 7Es ol w| gt}
(http://100.naver.com/100.nhn?docid=769519). Z~E#™W 7]&S 2EYe
B3 A g5d FediAL e, 1 O]%% e AREAE o
&= et FdES SA R v mE JEH3 45 7HA

A ] wEol
golg ol A8 Wl welbr VOD(Video On Demand)®2 3} LiveH2] o
2 U= 5 Atk

VOD¥21 2 gl s & A Al A %s

O

Al AFs] FE WAola Livetd 2 AAztoz ¢ladgds dHolHE A
ok WA ot
2~EZY MH st FTto]dE Atolo] S HAsta HJHE w$e}7]

#sle] RTSP(Real Time Streaming Protocol) ZZEFo| %3} YL
RTSP Z=z&EFLS HoHE 45T uw RTP(Real-time Transport
Protocol) = A}-&3Ht},

4.1 RTSP
411 &

RTSP(Real Time Streaming Protocol, AA|ZF 2EZH TR EF)S
IETF7} 1998 ° s ! Trefelar RFC

2326(http://www ietf.org/rfc/rfc2326.txt)o] Ao E o] gt} RTSPE ~E
g Alzgle] AMGEM ~ET A e SERo]AE Ato]lo] A AA

2 AR WS 3 ow 22l
RTSPE Ab&sto]l AAl mito] 2EZY HolHE AFsA= Fa
TSP A¥:= UDP E& TCPE °|&3% RTP ifoFs AM&3A %

1=}
5
§ AFom 94 w94 delHE A% wh

Mz
lo
o &
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412 RTSP ## F+z=
RTSP &% #1712 Method, URL, H A sy ==z LA m S A
S WA, SEIE 9 Fude=g FAET

7k RTSP URL
S48k del= A9l o] A E A A sz ARSHT

. RTSP ¥4
e AW g FeholdEs AESE MAL FAFOER WA
o 352 %7 9Askel Ag T

t}. RTSP &=
RTSP 7} WAl A] Ul A AlL3E 8458 AHstt), ofg] T RTSP

A A M AFEE = 8 dlT ek e ek Aol

¥ 25 RTSP 8 3y 4=

3 o i

Server ZEZY MY AZEo] AR

User-Agent ZEgY SYo|dE AZES S HH

Session Soho|AES] A4 ID

CSeq 87 mAAY S7 vIAAY E71E 9F7] 913 Sequence Number
Transoprt Az dF w4 9 YEHS

Range Adlze] A T3¢
Zt. RTSP &

L= A=t
2% AR hF A ARE Fu Ak ohdl i SH:=S] FYo

o,
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S A= 2w
1XX - Informational LS FAEA L A 7F Ay
2XX - Success FAE A gR
243 AgE g4z HEiMe o B2
3XX - Redirection
AR g

83 79 FWe] FX HIAY 8HS
4XX - Client Error

274 79 AT PAT AwelA F3
5XX - Server Error

4.1.3 RTSP Method
RTSP9 Method= A slofst 2d& A A= Aotk RTSPe F+4
Method&= tWs ¥9 2t

3 2.7 RTSP Method ==

Method ©] & A )
OPTION C->S, S->C(Optional)
DESCRIBE C->S
SETUP C->S
PLAY C->S
PAUSE C->S
TEARDOWN C->S

7}. OPTION
A A3F= Method9] @2~

[t

£ a3

- 17 -



Method URL A

Reauest: OFTIONS rtsp://220,67.231, 21 4/sample_h264_1mbit. mp4 RETSF/A.0

St
mH
In

C CSea 1
User-Agent: YLC media player {LIVEESE Streaming Media +2010.01.07)

19 24 OPTION &% 7

<
<

RTSP/.0 200 OK
Server: DB5/5.5.5(Build/489, 18 Platform/in3d2 Release/Darsin statebeta; )

HoEE Czed |
Public: DESCRIBE, SETUP, TEARDOW, PLAY, PALJSE, OFTIOMS, ANNOURCE, BRECORD
718 2.5 OPTION <% 7
1}, DESCRIBE
Ao Al date Aelxo A3 AHS 9 A3}

DESCRIBE rsp://220.67.231. 21 4/sample _h264_1mbit.mpd RTSFA.0
Coeq 2

tccept application/sdp

User-dgent: YLC media player (LIYESEE Streaming Media +2010.01.07)

1% 2.6 DESCRIBE £.% 7
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RTSP/A.02000K

Server. D55/5.5.5 (Build/483.16 Platform/Win32 Release/Darsin: state/beta; )
Cgedq. 2

Last-Modified: Fri, 25 Feb 2005 02250040 GhT

Cache-Control: must-revalidate

Content-length: 633

Date: Wed, 23 Jun 2010 08:35:50 GMT

Ezpires Wed, 23.Jun 2010 083550 GRT

Content-Type: application/sdp

w-Accept-Betransmit our-retransmit

w-Accept-Ovnamic-Rate! |

Content-Base: rsp:/A/220.67.231. 21 4/sample _h264_1 mbit. mp 4/
profile-level-id=18mode=84C -hbrsizelength=1 3 indexlength=3 indexdeltaleng
th=3iconfig=1130

a=mpegd-esid: 101

719 2.7 DESCRIBE % 7

- 19 -




v=

o=5StreamingServer 3486263747 1109299340000 IN IP4 220.67.231.214
s=¥sample_hZ64_1 mhbit.mpd

u=http /4

m=audio DRTR/&VP 97
bh=A5127
a=rtpmap: 37 mpegd-generic/A8000/2

a=controltrackiD=4

a=fmtp: 97
19 2.8 DESCRIBE 3¢ #7lo| 3%l SDP

t}. SETUP

Aqujel Felo]dE Alolo] Adlx M v W ¥E HIE HEdit}

24 A= FoldES RTP 4 XE W39l RTCP XEHI 7}
sARE FIdH &9 FFAloE ZFo]dES RTP 4 XE M3,
RTCP ¥ EHZ Avje] RTP $4 YEHS RTCP XEHT 7} =AU 2
¥steE

SETUP rsp! 22067231, 21 4/sample _h264_1 mbit. mpdArackiD=3 ATSP/1.0
CSeq 3
Transport: BTR/&WF unicast client_por=9154-91585

User-agent: YLC media player (LIYESSS Streaming hMedia »2010.01.07)

1% 29 SETUP &% 37
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RTSP/A.02000K

Server. D55/5.5.5 (Build/483.16 Platform/Win32 Release/Darsin: state/beta; )
Cseo. 3

Last-Modified: Fri, 25 Feb 2005 02:50:40 GMT

Cache-Control must-revalidate

mession 94553705039274

Date: Wed, 23 Jun 2010 0835650 GMT

Expires Wed, 23Jun 2010 023550 GRT

Transport:

RTR/&vPiunicastsource=220.67.231. 21 & client_port=91 54-91 55, server_port=6
870-B571;ssrc=000013BE

19 2.10 SETUP $% 7

Zt. PLAY

AW Al Adl= AF A2t

ftlo
r

84

.

PLAY rtsp://220,67.231. 21 4/sample_h264_1mbit.mpd/ RTSRA.0
Coeq. 7

mession 5771874938517

User-dgent: YLC media player (LIYESEE Streaming Media +2010.01.07)

19 2.11 PLAY &% #7)
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RTSFA.0200 0K

Server. D55/5.5.5 (Build/483.16 Platform/Win32 Release/Darsin: state/beta; )
Cseo. 7

session 67718749385127

Hange: npt=3, 76667-70, 00000

RTP-Info!

url=rtspi/F220.67.231. 21 4/sample_h264_1 mbit. mpd/rackiD=3 seq=26932 rtptim
e=767609,url=rtsp: /220,67, 231, 21 &/sample_h 2B4_1mbit. mpddracklD= 4 seq=2
B892 rptirne=418611

19 2,12 PLAY <% 32

vl PAUSE

Muo Al A= A A4S 2%

ro

.

PAUSE rtspi//220,67.231. 21 4/sample_h264_1mbit.mpd/ RTSPA.0
Coeq B

oession 5771874938517

User-dgent: YLC media player (LIYESES Streaming Media»2010.01.07)

1% 2.13 PAUSE £% 7

RTSPA.0 200 0K

Server. D55/5.5.5 (Build/483.1E: Platform/in32: Felease/Darwin: state/beta; )
Cseq. 6

session: 677187493851 27

19 2.14 PAUSE $% 72
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v}, TEARDOWN

TEARDOWN rtspi /220,67, 231,21 4/sample _h264_1mbit.mpd/ RTSRA.0
CSeq 14

mession 48786553534955

User-dgent: YLC media player (LIYESEE Streaming Media +2010.01.07)

19 2.15 TEARDOWN £.% 3]

RT=RA.0200 Ok

Server. DS5/6.5.6 (Build/489. 16 Platform/Win32 Release/Darwin: state/beta; )
Czen: 14

session: 48786533534996

Connection: Close

1% 2.16 TEARDOWN 39 7
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415 RTSP WA A & % RTP tleoly A&

OPTION -

el

DESCRIBE L

i el

SETUP

“ Pl
~Eg|y |2 ~EZ|Y
M H e > |ES0|HE

A

RTF Stream Data

W

TEARDOWMN

1% 2.17 RTSP WA]A] && ! RTP HlolH A%

4.1.6 SDP(Session Description Protocol)

SDP= 2EZ wtole] Z7|stel AHS 9%k xulo|ty o] 742 IETF9
RFC 4566(http://tools.ietf.org/html/rfcd566) & T35 o] ok

SDP= AR &4, Al Zd, Z8a 1 yre] dejujto] Al 27]31= 913 &
=5 FAo® HENY AdEe] e Sl AEATE SDP= mto] F9
FR= O AAE fEiM AleE AL oA IRE o 2 el miYo] Byt

of el AT Gl FHS AT o] <lsiA SDPE AFA F7bEE 1

SDP+= Session Announcement Protocol (SAP)e] 3 F-Eo=w AIAE AT
RTP, RTSP, SIP ¢} HEIFNAE MAS 7|=slr] $15ke] ARE- 7Fs3lth

ol 192 DESCRIBE Method®] &5 #iZlell xE3t= o] AFy= SDPo| o]
=3
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v=0

o=StreamingServer 3486263747 1109293540000 N IP4 220.67.231.214
s=¥sample_h264_1mbit.mpd

u=hitpl /A

e=admin@

c=IM P4 0.0,0.0

b=A512097279

t=00

a=contrali+
asisma-compliance 2.2.0,2
a=range:npt=0- 70.00000

m=video 0 RTP/AYP 96

b=A5I2097151

a=rtprnap: 36 H264,/90000
a=controlitrackiD=3
s=cliprect.0,0,480,380

a=framesize: 36 350-480

a=frtp. 96

packetization-mode=1: profile-level-id=40401 E: sprop-parameter-sets=J01 AHgk B 730 8== KMAC + 4=
a=mpegd-esid 201

m=audio DRTR/8VP 97

b=A51127

a=rtpmap: 97 mpegd-generic/A8000/2
a=controlitrackiD=4

a=frtp: 97

1% 2.18 SDP oAl
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4.2 RTP(Real-time Transport Protocol)
421 M

RTP= IETFolA #FEstd ot]e g vt st 22 HARE HolHE
AEst7) A% JdHY ZEEEY o] A4 RFC
3350(http://tools.ietf.org/html/rfc3550) 2. & A ¢ ¥ o] v} RTP == xA| 7}
Holg o A AFS BHASAE EEv RTPE dutd oz UDP =

ZEZS ol4sta 54 4Pl TCP Z2EZS ol &3/ = ).

ro

422 RTP 9 +=
RTP #A & 128F0]E 9] dte 74 Ael =7]9 Ho]m= 2 Fo]A
M e Fxe vs 1" 2o

Y Pl % CC & FT Sequence Mumber

Timestamp

35RC

CERC[0.,.15]

a9 2.19 RTP 7 3t +x

v
dlo
=
[
=)
—
o
£
oy

el 2t Fael o

ro

drgoltt.
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3 2.8 RTP 7 3

4= =17] (bit) el
V(Version) 2 e RTP W A& veldich
o slolzEe] AR} ofd F7hHel welEd) 9)
: A9 o
P(Padding) 1 ]
o 9] ol vlo| sl FAsok S A
Hro] E2] Zolof g Au.
e 114 RTP &|ti(12bytes) °o]F-ol sfte] 24 4
X(Extension) 1 )
t7b deAd ogk g,
CC(CSRC Count) 4 e 1174 RTP 3t o] %o 9li= CSRCY 74~
o 71 2E7] ellA Zeqle] A 2 T8
M(Marker) 1
@ olES EAGET A
* RTP 0|29 4.
PT(Payload Type) 7 N
o AT ZoE REE 949 A% A
«RTP dole] S 1w o vh} Sy 27}
Al71E A HE
o AN of e olgstel WA £AE 7
Sequence Number 16
SEERE IEREE R S
o A WME 27) g BeMEY olfE FA
A 873
* RTP HlolH #H71e] A& s g
Timestamp 2| e z7Igke Holae olfm TR A4,
e tolE] F7|3} 5 AE Akl A
o 5718 Aol iRk AEAk
SSRC(Synchronization Source) 32 o T219I% Zh& AREElH, 2 RTP Al UlolA
£ fAE g%
e dd RTP 71| do|2=d FAS = 7]
CSRC(Contributing Source) 32 3l SSRC 9] g2=E
o At A= 157,

RTP #lo]Z2=% RTP &t th&ol AEHe Fastd 44 =

[
dlo
o

- 27 -




dolgolt}, Fol2x=9] Fx= FEsty HolHe A weA & F
= Stk

TS 18-S Wireshark (http//www.wiresharkorg/) S ©]-83}o] 73k 2
AR AEsE RTP AR W&ol

B Real-Time Transport Protocol
+ [Stream setup by RTSP (frame 1167]
10.. .... = version: RFC 188% version (2]
L0, ... = Padding: False
.0 .... = Extension: False
0000 = Contributing source identifiers count: O

1... .... = Marker: True

Payload Type: DynamicRTP-Type-96 (96

Sequence number: 28844

[Extended sequence number: S4380]

Timestamp: 318531

synchronization Source identifier: 0x000048af (18607
Payload: 1800B401ADEE4 0S0FEFDFEELS SEF3E85FCE1L00ASFC2EEDEA. . .

1% 220 RTP A9 W&
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A 3% H264 SVC 2EZHY A€ mdg

Al1A A" 74

.
& = — :>
5

<Live Data> <Encoding Server> <Streaming Server=

<End User=

a9 31 2EgY AlxE 74

® Encoding Server
gholB Wt @ AxE H264, MPEGAS I 22 H2AS& o] &3to] F53)
3l 3 Streaming Server® A48l A
e Streaming Server
1z A 2RE SN ot g ALgAEl A Eujsts A
e End User
ey ANZRE SO dolHE Qs e AFY £E w

Hte 7]
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A2d 7 49

21 ~2E8H

Axgd AHEIEH FIstd dveolHrh ~EHY AWE F3te] End
User7bA dlolE] 7} A5%E 4ot

Q3G AW golH HolEHE ¢mYse RTP Aoz e F ~
ET AW dgdt, 22T AW 4% RT
sk ltkz RTSP Al el ®ojxl End Useroll Al =218 RTP #71&

-
i)
2y
o
Ry
)
=2
2

2.2 End Userd ~Ed¥ Holg &%
End Users= Z~E#W A ¢ RTSP A4S B#e&oax 4o )
glolH do|HE 4157 st ~EY AW A SDPHIS 233

2EZH

A
W7 F48= RTP A S A% Q)

- 130 -



A 3 A H.264 SVC Encoder

31 s

2 =2dA= RAW HlolHE H.264 SVC o= F353tst7] 913
JSVM &ZEgJolell A Algste AAHE AHEsAT

JSVM A~ZEdgojol A Al F3t= H.264 Encoders 3744 vl dof ujz}
A H.264 AVC o SVC= F53}7} 7} 8ok
http://ip.hhi.de/imagecom_G1/savce/downloads/SVC-Reference-Software.

0

¢}

htm).

%

3.1.1 H264 AVC 2= 3AA4A 119
TS 3%+ H264 AVCRER K3 3lels st AR Ao oot}

3 3.1 H264 AVCE 913 $7d47% stde| o
AVCMode
InputFile akiyo_gcif.yuv
OutputFile stream.264
ReconFile rec.yuv
SourceWidth 176
SourceHeight 144
FrameRate 30.0

FramesToBeEncoded 300

SymbolMode 1

DPBSize 16

NumRefFrames 16
e AVCMode

H264973S AVCRE=R Fo3tst ZQ0% SVCRER B o3la7ll A
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& Uetdl= Ed82 ghelth
19 749 H264 AVCRER »53s 3 04 49 H264 SVCRER ¥
< she
¢ InputFile
REshd 989
¢ QutputFile
RE8E0] A%

e ReconFile

©
K=
e
ol
o
T
o
B9
)

et
K=
e
ol
o
T
o
=
)

Foste ddes HAe W FojAle HdE GGl WY AdH s
UEp T,

¢ SourceWidth

Y wie AN bR S4EE b,

e SourceHeight

g wele A9

)

29 AR g EE ERITH
® FrameRate

Y HH e AExe] 29 S(Hz)S WAL
¢ FramesToBeEncoded

d YL AEx FoA Fasted ZH Q] FE5 UEdH.
e SymbolMode

AHEE JdERY FE3 WS HEWHT 022 Hol glow HHAE
7l¥re] 7pH Aol R 5 3H(VLC, variable length codes)”} AR& % a1, 12 A
AEo] 9o HA'AE 7[Hke] o] Ab=H-F3H(CABAC, context-based
binary arithmetic coding)”} AF-& %t}
* DPBSize

DPB(Decoded Picture Buffer)?] 24 =75 ueldit)

3.1.2 H264 SVC 2= 3A4dA 142
7F 718 sS4 AA 9d

H264 SVC= F3ostd Agole 444

a

ool AVCMode HIF=

- 32 -



T X5 H264 SVC =2 Fsststr] g el 4443 d9 4
ol o},
$ 32 H264 SVCE 918 874474 34U o
OutputFile test.264
FrameRate 30
MaxDelay 1200.0
FramesToBeEncoded 30
GOPSize 16
IntraPeriod 16
NumberReferenceFrames 1
BaseLayerMode 1
NumLayers 4
LayerCfg layerQ.cfg
LayerCfg layerl.cfg
LayerCfg layer2.cfg
LayerCfg layer3.cfg
e QutputFile
REsso] AgE HAY2 bt
® FrameRate
QY e ARz Ze&(H)S thepd
e MaxDelay
Fosk el M A7l FEAA AT Adel i AW s &ate ms

92 e Flolt)
e FramesToBeEncoded
9 wrle AAx oA FEHT Zeg) FE e

e GOPSize
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QA o2 P Picture Abol9] Aeehn JZhahd ok

e

e IntraPeriod
F714 ¢l Intra Picture 445712 Yebdie 12 49 A

[
o)
s
2
)

Intra Picture® -3 3}3kc},
¢ NumberReferenceFrames
Fx Zdde Mes yEioh
e BaselLayerMode
71EAS 23 REE YEhY 37HA AS-2 vrolxith
0, 1 - SEI "IAIA17}F gl AVC
2 - AREA FZAS 271 S8 SEL WAAE Z= AVC

o

e NumLayers

T Y Y AN AFS AFE ede

e LayerCfg
Hl P AATGL oo ALA AFTES Fostslr] 8l AMEE =
J

AEE H4995AS ek

SourceWidth 176
SourceHeight 144
FrameRateln 30
FrameRateOut 30

InputFile foreman_gqcif.yuv
ReconFile rec_layerO.yuv
SymbolMode 1

- 34 -




e SourceWidth
Y vHe APz R HYEE vhebdh
e SourceHeight

9 wele A

)

zel Mz SdEE e,
¢ FrameRateln
93 e AHze] ZPYE(HAS Heb
¢ FrameRateOut
rase woe A9
2 T stk

e InputFile

[
o,
[
uii=)
ules
nqo
=
N
o
T
Au)
)
=2
o
3

8

(e

=
Q

o
5
f
v

e SymbolMode

AbES JIERY ozt WS Uit 028 o glow AdXiE
7lure] bR o] R 5 3H(VLC, variable length codes)”} AF& % a1, 18 A
AEo] 9o HA'AE 7Hke] o] Ab=H- 3T 3H(CABAC, context-based

binary arithmetic coding)”} AF-& %t}
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A 4 4 H.264 SVC Extractor

JSVM &AZEg oo A= SVC HIEAEZ o2 RE 3l AZ¢ HE
~EY YR FEH3E T2 AEE A ¥3t1l BitStreamExtractorStatic e}
= o] 2 o] TZAE =

(http://ip.hhi.de/imagecom_G1/savce/downloads/SVC-Reference-Software.
htm).

4.1 BitstreamExtractor A}-&%

¥ 3.4 BitstreamExtractorStatic A&

BitStreamExtractorStatic [-pt trace] <in>
[<out> [[-e] [-ql —glord]] [-sl] ([-1] [-t] [-£f]]
[-b] [-et] ]
options:
-pt trace -> T A2EYHO ZHE Trace Y F=
-sl SL -> SL(layer id)°l F%3 = ASE U3 g4d &
—1 L -> dependency id <=1 ¢ EE AT FF
-t T -> temporal level <= T ol RE AF F=
-fF -> quality level <=F ¢ BE AF =
-b B -> target bitrate = B A AF F=
-e AXB@C:D -> U3 &2 AFS F&
A: frame width [luma samples]
B: frame height [luma samples]
C: frame rate [Hz]
D: bit rate [kbit/s]
AAR obF A= FA @i RAdHRt HE AFee digsts gdo
Ageka Qe Azel Ba Aol g 1t o] sulel
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WWWINDOWSWsystem3I2Weomd. exe

D:WProjectW2089 S UHH|WSUC StreamingWJSUM Sof tuareljsumihin>BitStreamExtractorStal
ticd.exe test.264
JEUM 2.18 BitStream Extractor

Resolution Framerate Bitrate MinBitrate DIG
176x144 1.8758 27.88 27.88 <A.8.8>
176x144 3.7588 35.18 35.18 @a.1.8>
176x144 7.5808 41 .78 41 .78 a.2.a>
176x144 15.86088 Le.80 Le.88 8.3.8>
176x144 30.80848 56.28 L6.28 (a.4.8>
176x144 1.8758 28.608 @.8.1>
176x144 1.8758 29.88 B.8.2>
176x144 3.75608 36.58 @,1.1>
176x144 3.75688 37.48 @.1.2>
176x144 7.568088 44 .28 @.2.1>
1?6x144 7.56880 45.98@ @,2.2>
176x144 15.86088 55.58 A, 3.1>
176x144 15 .80848 Lg.98 @.3.2>
176x144 30.80808 64.208 @.4,.1>
176x144 30.868808 78.48 B.4.2>
352x288 1.8758 23.18 1.8.8>
352288 3.75688 115.28 (1.1.8>
352x288 7.56088 138.58 1.2.8>
352x288 15.808008 172.508 1.3.8>
352288 30.80808 201 .48 1.4,.8>
352x288 1.8758 23.88 1.8.1>
352288 1.8758 24.38 1.8.2>
352x288 3.75688 117.48 1.1.1>
352x288 3.7588 118.88 L6 I
352288 7.5808 143 .28 1.2.1>
352x288 7.56688 146 .68 1.2.2>
352x288 15.808808 181.78 1,.3.1>
352288 15 .86888 188 .68 1.3.2>
352x288 30.8088 218.08 1.4.1>
352x288 30.8000 238.908

D :WProjectW2089 S UL |WSUC StreamingWJSUM Sof tuareljsvnithin
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A 4% AF=EZol=HoA H.264 SVC Player
T4

A 1 4 Player +%

B =8 A3 H264 SVC Playere] 7+x+ S 183 2t}

;s ™
Applications @i;ir e
/ \1
Application :
Framework eI
Libraries

1% 4.1 H264 SVC Player 2%

Player®] —%i= Libraries, Application Framework, Apllications 37§ 2]
ASoE 7S F Y o] AFES EF d=Ego|=9 7[& AlFdd =
g o

Libraries A5l Player’t &%st=d 283 C/C++2 7=z
gtol B g7} $ X3} Application Framework 7Al&ol= zholB 2 g9
S AL 918 NI s 91x&t. Applications Al Z ol A=

Application Framework AlZolA A|&3sl= 45 =39 Playergs =
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EER="

Player T+& ol A&

5

obel Hs}h 2.

flo

ro

Fejre) 22

3% 4.1 H264 SVC Player 780l A& Sej~ 55

SEESEE e

Libraries 715l & olBeeEe] 75S
LibManager )

A§F 5 YRS APIAIT

YUV dleElE W3S AA Bitmapl®
DisplayManager o i

Hg 5 S &9
SStreamBuffer Encoding/Decoding & ©|o|¥ 7
RTPManager RTP |7 441

H264 SVCE 533td vlolHE Haststo]
Decoder

YUV Data A4

Players] 52 72 oA wHg Z4oz B 72re 0o 193

Faguy
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RTP Packet 7
|:C o Mal Unit Stream Buffer  Jo---=--a
- o
=4 Manager
. ‘

OnRTPPacket()

Nal Unit
al Uni
Size

Output Buffer

Native

7
.
I

o
JNI Interface JNI Function(

YUV Data

v
Android
GetData  }--sommmmmmmeme-- el L — 3 Display
s ot Bitmap piay

1%l 42 Playerol Al 9] dolE M4

Playere] s2to] = ZE 2d=s 359 2ol #yd wait
BE7F Ha 38 #}io] = w notify © .

RTPManagers %3lo] 4% RTP #1712 Encoded Data Bufferol] #
¥t} Encoded Data Bufferoll HolE 7} £o7FA =W Decoder”} wait
FHOl A Aot HolB S AW § B53tE A ASY. REste Ayw
UL YUV dHeolH+= Decoded Data Bufferdl]l #17¥lt}. Decoded Data
Bufferell #te] &7} Display Manager’} wait’dejol A 7jojy} dolH
S 7P W 34 S AX YUV HolEE Bitmap Hlo]EZ WH3HA] 7]
A i olE st¥e] E9skA
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Al 22 ol £H

'
i
o
3
>
4
["_8{.'4
rol
)
Q
<
[©)
=
3
>
s
-
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AbE7bsst s EHEte]l ARESiT E®HE gholHEe gl stlport,
JRTPLib, JSVM Decoder©] t}.

Q- ol g & JdERo|EL&0F EHEY] fI5te] dERo|Eof A
A&k NDKE AR&-8F3ith

2.1 stlport

NDKe A= 712402 STLS AdstA ¥t A 95 gho]H e
dod STLS A Ysn2 3t obyw STLolA A
F 2ot A3 VT E FdsE FHU=E FHIolof gL
STL3 #d3 715e] Fedas Mdste A &40 Xaprvtal A

sl STL  715¢  Fa% & AR & gelndeF

St=2o]=o A stlportE A}£317] YA E G=Fol= Ao W=
R =] G AF-8-3fof of SA] vk o] mj RAR) S
(http://www.anddev.org/viewtopic.php?p=29939)7} &A3}e] o] A}&3}

AT,

2.2 JRTPLib

JRTPLib(http://research.edm.uhasselt.be/ jori/page/index.php?n=CS.Jrtplib)
& C++=2 7idE RTP efe]Bejzfolrt:

b= ol= APIFolA RTPE A Y3st= APIZF §l7lel ol& AF&3stS
t}.

2.21 NDK A}&S $3 gaes] 14
JRTPLibS jthread$} jrtplibo.® FAHTH o] F 7/1¢] golBegE 3
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ol REstes A8k 3Ath
jthread © = Ee2] <ol orfe] ZETet Hdz FAHAA IAT
NDKol A e s 22393 d fdute] sttt &2 3
ooy 9kd2 Ysre”ell AT
“U{NDK_HOME}/apps/RTPClient/project/jni/jthread”E W& 9]
jthread®] “/src”®] W&& JHAFSIUE "/sre’ol Sl ¥ HYEHE B

%
e

il
2

W S 9L E7} "pthread” HEED] 7 ZQ5a "wind2'UdED =
gloy AbA| gk

jrtplib H & &g kel of27fe] et sd=z 5o A JAT NDK
A A due= Lxaudy Fy gdvto] FQdtt A~ HAd F

o 3 “sre”edl
“{NDK_HOME}/apps/RTPClient/project/jni/jrtplib” & =1 o] Fof
jrtplibe] “/src”e] W85 HAMST

jrtplib< stl& AMESIom R StERolEoA stle AMEES R
371918k stlportE AF-&-ghrt

% 432 AWAR Ay g e S AT Bgolth
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@& RTPClient
oY BEE B2 SARVA (I ESEH

- @ =0 575

i =0

Qrz-© F Pz«

E0 X o=

[ cygdrive ~ "’J project
) dev
T et : .
= &3 home = hlm
= () Administratar 4y
= 1) wontai B
# (5 android-ndk-1,6_r1
= [ android-ndk-rd
= ) apps
(= inplib
& ) Jsvm
=) ithread
ER=] TR Client |
=) project
2 =) ini
= irtplib
| extratransmitters
= ) jthread
I3 include
= stlport
= ) stiport
= st
I using
I3 RTPClient backup
=) RTPClientWrapper
1) stlport v
: |

VS

Za(l iuﬁ Ctcygwintthomewontaitandroid-ndk-rdtappsWRTPClient V| . o=

17 43 NDKAHES 919 elge) A
222 “mk’Hd AAH 2 A
NDKE A&3t7] $38te] "Application.mk”2} “Android.mk” 34 &

Eiasg

i 4.2 Application.mk

R

APP_PROJECT_PATH := $(call my-dir)/project
APP_MODULES =\

jthread \

irtplib
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3 4.3 jthread®] Android.mk

LOCAL_PATH := $(call my-dir)
include $(CLEAR_VARS)
LOCAL_MODULE := jthread
LOCAL_CPP_EXTENSION := .cpp

LOCAL_CFLAGS += -I$(LOCAL_PATH)/include
LOCAL_SRC_FILES := \

jmutex.cpp \

jthread.cpp

LOCAL_LDLIBS += -llog

include $(BUILD_STATIC_LIBRARY)
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3 44 jrtplibe] Android.mk

LOCAL_PATH := $(call my-dir)
include $(CLEAR_VARS)
LOCAL_MODULE := jrtplib
LOCAL_CPP_EXTENSION := .cpp

JTHREAD_PATH := /home/wontai/android-ndk-r4/apps/RTPClient/project/jni/jthread
OUTPUT_PATH := /home/wontai/android-ndk-r4/out/apps/RTPClient/armeabi
STLPORT_PATH := /home/wontai/android-ndk-r4/apps/RTPClient/project/jni/stlport

LOCAL_CFLAGS += -DMSYS_LINUX -I$(STLPORT_PATH)/stlport \
-I$UTHREAD_PATH)/include -DLINUX \
-D_NEW_ -D__SGI_STL_INTERNAL_PAIR_H -DANDROID -DOS_ANDROID \
-DRTP_SUPPORT_THREAD

LOCAL_SRC_FILES := \
rtcpapppacket.cpp rtcpbyepacket.cpp rtcpcompoundpacket.cpp \
rtcpcompoundpacketbuilder.cpp rtcppacket.cpp rtcppacketbuilder.cpp \
rteprrpacket.cpp rtepscheduler.cpp rtepsdesinfo.cpp \
rtepsdespacket.cpp rtepsrpacket.cpp rtpeollisionlist.cpp \
rtpdebug.cpp rtperrors.cpp rtpinternalsourcedata.cpp \
rtpipv4address.cpp rtpipvbaddress.cpp rtplibraryversion.cpp \
rtppacket.cpp rtppacketbuilder.cpp rtppollthread.cpp \
rtprandom.cpp rtpsession.cpp rtpsessionparams.cpp \
rtpsessionsources.cpp rtpsourcedata.cpp rtpsources.cpp \
rtptimeutilities.cpp rtpudpv4transmitter.cpp extratransmitters/rtpfaketransmitter.cpp \
SStreamData.cpp Content.cpp

LOCAL_LDLIBS += -1l -llog -L$(OUTPUT_PATH) -ljthread -L$(STLPORT_PATH) -Istlport
LOCAL_STATIC_LIBRARIES := jthread stlport

include $(BUILD_STATIC_LIBRARY)

- 45 -




QhERomoA ALgEHE C/CH+ HAeE C/Creol A

7}. jthread.cpp

a1
el

¥ 45 JThread:Kill) Q& &2
int JThread::Kill()
{
runningmutex.Lock();
if (!running)
{
runningmutex.Unlock();

return ERR_JTHREAD_NOTRUNNING;

}
pthread_cancel(threadid);

running = false;
runningmutex. Unlock();

return 0;
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¥ 4.6 JThread:Kill() 4% A

int JThread::Kill()
{
runningmutex.Lock();
if (!running)
{
runningmutex.Unlock();
return ERR_JTHREAD_NOTRUNNING;

}
J[pthread_cancel(threadid);

int status = 0,

pthread_exit((void*)NULL);
pthread_join(threadid, (void **)status);

running = false;
runningmutex. Unlock();

return 0;

. rtprandom.h

o
o

f%% Beturns a random thirty-two hit walues., */f
uintiZ t GetRandomsZ (] :

o
]

[m T ]
[ o

double GetRandomDouble (]
private:
Hif defined (RTP_SUPPORT GNUDEAND)
struct drand4f data drandbuffer:;
Helif defined (RTP_ ZUPPORT RANDER]
unsigned int state;
Hendif // RTP_SUPFPORT_GHNUDRALND
¥

G

h Oy v
[ T Y =3

R |

T

=)
]

S*% Returns a random nwiber between §0.0% and $1.0%.

i

1% 4.4 rtprandomh ¥
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n

S%% Beturns a random thirty-two hit walues. #/f
uintiZ t GetRandomsZ (] :

o
Lo

T L

Ty
P T o R

J*% Returns a random hunber between $0.05 and §1.0§%5. +/
double GetRandomDouble () :
private:
/*H1f defined (RTF_SUFFORT GHNUDRAND)
struct drand4s dats drandbuffer:
Afelif defined (RTPF SUPPORT RANLE)
unsigned int state;
#endif // RTP_SUPFORT _GHNULRAND*/
Y

[a ]

G

T Oy h
[ T 3 B =

Ly}

| |

LR

(a3
Lo

19 45 rtprandomh 474

t}. rtprandom.cpp
RTPRandom:Random()¢] 3] Y&& HAAZE FAAYE & FATh

2% RTP_SUPPORT_GNUDRAND X+ RTP_SUPPORT_RANDR =

47t HolA gt Aadsts maipol Qud o ¥R BT F4

A 3L rand)E AHESEE SF AT
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¥ 4.7 RTPRandom::RTPRAndom() 4%

RTPRandom::RTPRandom()

{
uint32_t x;
x = (uint32_t)getpid();
x += (uint32_t)time(0);

x -= (uint32_t)clock();

X *= (uint32_t)((uint8_t *)this - (uint8_t *)0);
srand((unsigned int)x);

#ifdef RTP_SUPPORT_RANDS

} /| 'support_rand_s
#endif

}

2}. rtpudpv4transmitter.cpp
"RTP_SUPPORT_IFADDRS"0]  Adxo]  g&

M=

W A=

RTPUDPv4Transmitter::GetLocallPList_Interfaces() ol A A7} A&}

=3
"RTP_SUPPORT_IFADDRS" ] AAEHAE
GetLocallPList_Interfaces()S 24122 &gt}

¥ 4.8 rtpudpvétransmitter.cpp -

A=

int RTPUDPv4Transmitter::PollSocket(bool rtp)
{

RTPSOCKLENTYPE fromlen;

int recvlen;

char packetbuffer RTPUDPV4ATRANS_MAXPACKSIZE];
#if (defined(WIN32) || defined(_ WIN32_WCE))

SOCKET sock;

unsigned long len;

- 49 -



¥ 4.9 rtpudpvétransmitter.cpp 7

int RTPUDPv4Transmitter::PollSocket(bool rtp)
{

JIRTPSOCKLENTYPE fromlen;

socklen_t fromlen;

int recvlen;

char packetbuffer RTPUDPV4ATRANS_MAXPACKSIZE];
#if (defined(WIN32) || defined(_ WIN32_WCE))

SOCKET sock;

unsigned long len;

vl rtpsession.cpp

Create(°l A ip version 69 thate] Hesojx] oS w A8
of #EE RE glE FAAY skt

getlogin_r()oll diste] FoE FHo] §l7] wfF&ol CreateCNAMEQ o] A

o] HE pEE RS BT FAAY FAT)

rlr
M

=]
T

2.2.4 Build
“(NDK_HOME)'©.2 o|5%% make® 39 #ndlo] itk #A4= ol
o 2},

3 4.10 RTPClient build 4]

cd {NDK_HOME}
make APP=RTPClient

Aot Adalel= ofbdl 1™ 463 2ol off-dd ol wAIA glo] 2ol

veje) st A4 E
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~fandroid-ndk-rd

Hain Dptions YT Options YT Fonts

Compile++ thumb: jrtplib <= apps/RTPClient/project/ jni/ jrtplib/rtppacket.cpp
Compile++ thumb: jrtplib <= apps/RTPClient/project/jni/ jrtplib/rtppacketbuilder.
cpp

Compile++ thumb: jrtplib <= apps/RTPClient/project/ jni/ jrtplib/rtppollthread.cpp
Compile++ thumb: jrtplib <= apps/RTPClient/project/jni/ jrtplib/rtprandom.cpp
Compile++ thumb: jrtplib <= apps/RTPClient/project/ jni/ jrtplib/rtpsession.cpp
Compile++ thumb: jrtplib <= apps/RTPClient/project/jni/ jrtplib/rtpsessionparams.
cpp

Compile++ thumb: jrtplib <= apps/RTPClient/project/ jni/ jrtplib/rtpsessionsources
-cpp

Compile++ thumb: jrtplib <= apps/RTPClient/project/ jni/ jrtplib/rtpsourcedata.cpp
Compile++ thumb: jrtplib <= apps/RTPClient/project/jni/ jrtplib/rtpsources.cpp
Compile++ thumb: jrtplib <= apps/RTPClient/project/jni/ jrtplib/rtptimeutilities.
cpp

Compile++ thumb: jrtplib <= apps/RTPClient/project/jni/ jrtplib/rtpudpvdtransmitt
er.cpp

Compile++ thumb: jrtplib <= apps/RTPClient/project/jni/ jrtplib/extratransmitters
/rtpfaketransmitter.cpp

Compile++ thumb: jrtplib <= apps/RTPClient/pro ject/ jni/ jrtplib/SStreamData.cpp
Compile++ thumb: jrtplib <= apps/RTPClient/project/jni/ jrtplib/Content.cpp
StaticLibrary : libjrtplib.a

Administrator@k jukor

s i

1Y 4.6 RTPClient(jthread, jrtplib) Build % &

2.3 JSVM Decoder

JSVM A E o] FoA Decodert-i5=S 228 H264AVCCommonLib,
H264AVCVideoloLib, H264AVCDecoderLib 37§¢] &le] B g7} & Q 3t}
oA7| = o] I7he #olB Y& EFstal FEA A AAE ThsstEE

ZYstsint.

231 NDK AH&5 913 HEd9 5y 74

JSVM &z Efol= 27 473 o] o749 vHedgz F4€
o] 5 ol A 7} N= HaEd =
"{JSVM_ROOTNJSVM\H264Extension\src”°]t}. o]% H Q3 #olH g
+= H264AVCCommonLib, H264AVCVideoloLib, H264AVCDecoderLib ©]
370 el aL =& Ay o E Aol A& =719 g hmE
"{JSVM_ROOTNJSVM\H264Extension\src\test\H264A VCDecoderLibTest
"ol E A gkt
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= ) J3YM Software

icg bin
D CVS
= m JsvM
2 CVS
= [z HZB4Extension
# |5 build
I CYS
# g data
# I® include
& g src
= & Js8Y¥MO-config-samples
# (% Contrib-examples
2 CVS
# 7 Munich-Test-Foints
# 7 Palma-CE1-Conditions
g lib
# gg MYC-Configs
# |7 Yalidation

a9 4.7 ISVM AXZEdo] fAE] Fx
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rr
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>
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>
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ofo
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19138t stlportE Ah-&-gTt.
Haxy gdy gagEs s FA3 2ot
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CE&

OHE(EY HBTE) B2 SHEDNA D E32H &
Qiz-© ¥ Pz¢|ip=u| [ Beusz
Za(l iuﬁ Ctcygwinthomewontaitandroid-ndk-rdtappsisymprojectiini V| o=
£0 22—
i ® 3 etc ~ /l include
B [ home TE
1) Adrninistrator gkl
B ) wontai ‘/’ i
& (5 android-ndk-1,6_r1 L
= ) android-ndk-r4
= 2 apps ==
2 e ",J stlport
= () project
= Sk — 7| Andrajd,mk
= 3 include 1= l]\dKaBkeﬂIe
() H2B44%CCommonLib h=
=) sro
=5 lib
(= H2B4AWC Commonbib
1) H2B4AWCDecoderLib
I H2BdAWCVideoloLib
=) test
) H2B4AWCDecoderlib Test
=13 stiport
= ) stiport
= =t
I3 using
® [ libs
=) RTPClient
I RTPClient backup S
< | >

719 4.8 NDK A2 913k ISVM Decoder TlHEE] +%

232 “mk"#d G H A

NDKZ= Abg37] 938te] "Applicationmk”2} “Android.mk”3 <& A
gt HZ2EEE  FZE& oA oAnA 74 8t7] A=
APP_MODULES®| "H264AVCDecoderLibTest“E F7}8) +H # )
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¥ 4.11 JSVM Decoder®] Application.mk

APP_PROJECT_PATH := $(call my-dir)/project
APP_CFLAGS += -I$(APP_PROJECT_PATH)/jnifinclude
APP_MODULES =\

H264AVCCommonLib \

H264AVCVideoloLib \

H264AVCDecoderLib

APP_BUILD_SCRIPT := $(APP_PROJECT_PATH)/jni/src/Android.mk
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3 4.12 H264AVCCommonLib$] Android.mk

LOCAL_PATH := $(call my-dir)

include $(CLEAR_VARS)
LOCAL_MODULE := H264AVCCommonLib
LOCAL_CPP_EXTENSION := .cpp

STLPORT_PATH := /home/wontai/android-ndk-r4/apps/RTPClient/project/jni/stlport

LOCAL_CFLAGS += -DMSYS_LINUX \
-I$(STLPORT_PATH)/stlport \
-DLINUX \
-D_NEW_ \
-D__SGI_STL_INTERNAL_PAIR H \
-DANDROID \
-DOS_ANDROID

LOCAL_SRC_FILES := \
CabacContextModel.cpp CabacContextModel2DBuffer.cpp DownConvert.cpp \
Frame.cpp H264AVCCommonLib.cpp IntraPrediction.cpp \
LoopkFilter.cpp MbData.cpp MbDataAccess.cpp \
MbDataCtrl.cpp MbDataStruct.copp MbMvData.cpp \
MbTransformCoeffs.cpp MotionCompensation.cpp MotionVectorCalculation.cpp \
Mv.cpp ParameterSetMng.cpp PictureParameterSet.cpp \
PocCalculator.cpp Quantizer.cpp QuarterPelFilter.cpp \
ReconstructionBypass.cpp ResizeParameters.cpp SampleWeighting.cpp \
SequenceParameterSet.cpp ScalingMatrix.cpp Sei.cpp \
SliceHeader.cpp SliceHeaderBase.cpp Tables.cpp \
TraceFile.cpp Transform.cpp YuvBufferCtrl.cpp \
YuvMbBuffer.cpp YuvPicBuffer.cpp CFMO.cpp \
Vui.cpp Hrd.cpp

LOCAL_LDLIBS += -ldl -llog -L$(STLPORT_PATH) -Istlport

include $(BUILD_STATIC_LIBRARY)

- 55 -




3 4.13 H264AVCVideoloLib] Android.mk

LOCAL_PATH := $(call my-dir)

include $(CLEAR_VARS)
LOCAL_MODULE := H264AVCVideoloLib
LOCAL_CPP_EXTENSION := .cpp

STLPORT_PATH := /home/wontai/android-ndk-r4/apps/jsvm/project/jni/stlport
JRTPLIB_PATH := /home/wontai/android-ndk-r4/apps/RTPClient/project/jni/jrtplib

LOCAL_CFLAGS += -I$(STLPORT_PATH)/stlport \
IS(JRTPLIB_PATH) -DLINUX -D_NEW_ \
-D__SGI_STL_INTERNAL_PAIR_H \
-DANDROID -DOS_ANDROID -DMSYS_LINUX \
-D_LARGEFILE64_SOURCE -D_FILE_OFFSET_BITS=64 -DMSYS_UNIX_LARGEFILE

LOCAL_SRC_FILES := H264AVCVideoloLib.cpp LargeFile.cpp \
ReadBitstreamFile.cpp ReadYuvFile.cpp \
WriteBitstreamToFile.cpp WriteYuvToFile.cpp \
StreamData.cpp Content.cpp SStreamBuffer.cpp

LOCAL_LDLIBS += -ldl -llog -L$(STLPORT_PATH) -Istlport
LOCAL_STATIC_LIBRARIES := H264AVCCommonLib

include $(BUILD_STATIC_LIBRARY)
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3 4.14 H264AVCDecoderLib®] Android.mk

LOCAL_PATH := $(call my-dir)

include $(CLEAR_VARS)
LOCAL_MODULE := H264AVCDecoderLib
LOCAL_CPP_EXTENSION := .cpp

STLPORT_PATH := /home/wontai/android-ndk-r4/apps/RTPClient/project/jni/stlport

LOCAL_CFLAGS += -DMSYS_LINUX -I$(STLPORT_PATH)/stlport \
DLINUX -D_NEW_ -D_SGIL STL_INTERNAL PAIR_H \
-DANDROID -DOS_ANDROID

LOCAL_SRC_FILES := BitReadBuffer.cpp CabacReader.cpp \
CabaDecoder.cpp ControlMngH264AVCDecoder.cpp \
CreaterH264AVCDecoder.cpp GOPDecoder.cpp \
H264AVCDecoder.cpp H264AVCDecoderLib.cpp \
MbDecoder.cpp MbParser.cpp NalUnitParser.cpp \
SliceDecoder.cpp SliceReader.cpp UvlcReader.cpp

LOCAL_LDLIBS += -ldl -llog -L$(STLPORT_PATH) -Istlport
LOCAL_STATIC_LIBRARIES := H264AVCCommonLib

include $(BUILD_STATIC_LIBRARY)

2.3.3 Build
“(NDK_HOME)"©.2 ©|% &% makeZ 3% #sto] gtk #4%= of
oo 2.

3% 4.15 JSVM Decoder build <=4

cd {NDK_HOME}
make APP=jsvm
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Aot Aol ofbdl 1™ 493 o] off-dd ol wAIA] glo] 2ol

veje) st A4 E

~fandroid-ndk-rd [:”EJ@

Hain Dptions YT Options YT Fonts

Compile++ thumb: H264AYCDecoderLib <= apps/ jsvm/project/ jni/src/lib/H264AY¥CDecod
erLib/CreaterH264AYCDecoder . cpp

Compile++ thumb: H264AYCDecoderlLib <= apps/ jsvm/project/ jni/src/lib/H264AYCDecod
erLib/GOPDecoder.cpp

Compile++ thumb: H264AYCDecoderlLib <= apps/ jsvm/project/ jni/src/lib/H264AYCDecod
erLib/H264AYCDecoder.cpp

Compile++ thumb: H264AYCDecoderlib <= apps/ jsvm/project/ jni/src/lib/H264AYCDecod
erLib/H264AYCDecoderLib.cpp

Compile++ thumb: H264A¥CDecoderLib <= apps/ jsvm/project/ jni/src/lib/H264AYCDecod
erLib/MbDecoder.cpp

Compile++ thumb: H264AYCDecoderLib <= apps/ jsvm/project/ jni/src/lib/H264AYCDecod
erLib/MbParser.cpp

Compile++ thumb: H264NYCDecoderLib <= apps/ jsvm/project/ jni/src/lib/H264NY¥CDecod
erLib/NalUnitParser.cpp

Compile++ thumb: H264AYCDecoderlLib <= apps/ jsvm/project/ jni/src/lib/H264AYCDecod
erLib/SliceDecoder.cpp

Compile++ thumb: H264AYCDecoderlLib <= apps/ jsvm/project/ jni/src/lib/H264AYCDecod
erLib/SliceReader.cpp

Compile++ thumb: H264A¥CDecoderLib <= apps/ jsvm/project/ jni/src/lib/H264AY¥CDecod
erLib/UvlcReader.cpp

StaticlLibrary : 1ibH264AYCDecoderlLib.a

Administrator@k jukor

s i

1% 4.9 JSVM Decoder Build A%
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ABSTRACT

A Design and Implementation of H.264 SVC(Scalable
Video Coding) Player
for the Android Platform

Jung, Won Tai
Major in Computer Engineering
Dept. of Computer Engineering

Graduate School, Hansung University

The current streaming systems keep various versions of files in
response to users environments and encode them in real time to send,
so the storage space or encoding system is being wasted. To solve
this, H.264 SVC codec is suggested and standardized.

The H.264 SVC coding system is the compressive technique that can
satisfy diversity of a regenerative device according to different
memories and CPU processing speed from variability of network
bandwidth and users’ environments by compressively coding video as
basic layers and several layers.

As player that can decrypt H.264 SVC stream in the current mobile
environment in real time doesn’t exist, this study designed H.264 SVC
player and implemented it in the mobile platform Android.

To check the operation of player, the study tested the operation by
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constructing the test system.
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