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DESIGN AND IMPLEMENTATION OF MOBILE
VIDEO LIVE SYSTEM BASED STREAMING MEDIA
TECHMOLOGY

ABSTRACT

With the development of internet technology and the improvement of network bandwidth,
the real-time streaming media transmission technology has become a hot topic in recent years.
The popularity of 3G/Wifi technology, the rise of 4G technology and the rapid performance
increase of mobile handheld device promote the mobility of the real-time streaming media
transmission technology. The wired internet applications based on the traditional personal
computer in the past will be mobility increasingly. In this thesis, the mobile video live system
based on streaming media technology is a real-time communication system. It captures
real-time video with the help of camera which is built in mobile phone in the wireless network
environment, anytime, anywhere, and allows remote users to view video in real time. The
system plays the convenience of wireless handheld device, and it is suitable for many fields,
such as mobile video conferencing, real-time news releasing, media self-making, traffic event
monitoring and disaster site assisting.

The main work is as follows: the mobile video live system is consisted mainly of two parts
corresponding respectively to capturing video software built in mobile phone and streaming
media server. Capturing video software is deployed to mobile phone, and in order to allow
mobile devices to get high-efficiency H.264 encoding performance under the limited processing
capacity and resource, the software analyses and improves the motion estimation algorithm
included in the x.264 encoding library, and applys it to implement H.264 video encoding. And
in order to adapt to more complex wireless network environment, the software builds FFmpeg
library to convert H.264 video frame into TS stream transmitted by RTP packages, and saves TS

stream in video. At the same time, the software achieves video playback with the usage of local
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HLS technology saving the cost of video decoding and improving the quality of video
reviewing. However, the secondary development of the streaming media server is based on
open source stack named Live555, and the server chooses the RTSP protocol as the interacting
protocol for communicating between server and client. According to the live requirement,
server needs to receive RTP packets sended by the capturing video software in the network and
resends the RTP packets to the player that requests the live video to be broadcasted. Users can
use any player supporting RTSP stream to watch live video which is sended by capturing video
software through this system. Mobile phone can also access to this system to implement live
video broadcasting over the wireless network, anytime and anywhere. The system with the
technology of TS stream can adapt to the wireless network environment that is more complex
and prone to losing packets, but also can facilitate expansion of business without more cost,
such as audio or subtitles. The system has a good scalability. At the end of this thesis,the test
results on this syetem show that the picture is clear, live video is real-time. This system has a

practical value.

Key Words: mobile live video broadcast, stream media, video coding, TS stream, RTSP
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HTTP Hypertext Transport Protocol

HLS HTTP Live Streaming

IEC International Electrotechnical Commission
ISO International Organization for Standardization
ITU International Telecommunication Union
IVT Join Video Team

PES Packetized Elementary Stream

TS Transport Stream

PS Program Stream

PSI Program Specific Information

MMSP Microsoft Media Server Protocol

MTU Maximum Transmission Unit

MVC Model View Controller

NAL Network Abstraction Layer

VCL Video Coding Layer

NALUs Network Abstraction Layer Units

CAVLC Context-adaptive variable-length coding
CABAC Context-adaptive binary arithmetic coding
RTP Real Time Transport Protocol

RTCP Real Time Transport Control Protocol
RTSP Real Time Streaming Protocol

SIP Session Initiation Protocol

TCP Transmission Control Protocol

UDP User Datagram Protocol

VCL Video Coding Layer

MPEG Motion Picture Expert Group

VCEG Video Coding Experts Group
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1) VCL
x264 x264
x264 param t profile
SPS/PPS 1 x264 param_default

4-1
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4-1 x264

x264 profile names]]

x264 profile names][] baseline main high

x264 param_apply profile

i_level idc

level 10~51 40 4.0

f rf constant

f rf constant max

i rc_method

CQP CRF ABR

1_bitrate

ABR

b_repeat_headers

SPS/PPS 0

i_keyint max

i_keyint min

i _bframe

i_me method

ME_EPZS ME HEX ME_UMH
ME FULL ME_ESA

H.264 YUV
YUV
i0S i0S
RGB RGB
x264 RGB
YUV YUV420 FFmpeg
libswscale FFmpeg
H.264 x264
x264 t
frames current next reference  unused
fenc  fdec 4-2
VCL encoder.c x264 encoder encode()
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SPS

x264 macroblock cache save()

fanc

4-2 x264 VCL

PPS

unused

42

x264 _encoder_open()

x264 macroblock analyse()

x264 macroblock probe pskip()

x264 mb_analyse inter p16x16()

x264 _me search ref()

x264 me refine qpel()

. Intra Intra 16x16 Intra 4x4
x264 mb_analyse_intra() - -
Intra_8x8
x264 mb_analyse transform() 8x8  SATD
x264 macroblock encode()
x264 macroblock write cavle() CAVLC
CABAC

x264 macroblock write_cabac()

x264 macroblock cache save()

x264

CABAC
VCL

CABAC CAVCL

CAVCL

39

CAVCL

i0S
CAVCL




2) NAL

NAL H.264 VCL
x264
x264 nal encode() p_ write nalu() NAL H.264
NAL
x264 4-10
B
@ _| X264 _encoder_encode()
77777777777777777 : VCL
x264 param default() | | | T
””” ¢ x264 nal encode()
) i ; NAL
parse i i il 'NAL |
p_write nalu()
¢ nalu
| [E— I
x264 encoder_open() 3
***** )
x264 picture_alloc() X246_picture_clean()
e ;
x246_encoder_close()
| p_read frame() |
4-10 x264
4.2 FFmpeg TS
42.1 MPEG-2TS
MPEG-2
TS PS

TS H.264

40



x264 H.264

MPEG-2 ES ES PES PES
TS
TS MPEG-2 TS
1) PES
PES PES PES PES PES
4-11 PES [21]
24 bits 8 bits 16 bits
i | SO PESE | PEsamgy | B IR
obits~ — ~ 3bits Ibit 1 bit 1 bt Ibit 8 bits 8 bits VT Wessis
o’ PES PES | Hdpsif . Bl | 74 | PESAL | | O
T I A I A B
| - N
- N
_ - - N
- N
33bits  _ —— AN
33bits 3bits  22bits  Sbits Thits 16bits >
PTS ES DSM | Ffifm#g I :
bTs | ESCR e e PES CRC| PES¥ B
~ |
7/
Ve
TR |
7 FREN
_ L2%hits — ~ his ” " sbits 16bits Thits
PES R YWHAH | P-STD| PES ¥ /@M | PES i /@M
TR o it g A K Bk
L L
e PTS - Presentation Time Stamp BoRE AR
e DTS - Decoding Time Stamp FRBD B (Rl A i
e ESCR - Elementary Stream Clock Reference  FEAR R S5 ] &
e DSM - Digital Storage Media WP
¢ CRC - Cyclic Redundancy Check T TCR RS
e P-STD - Program System Target Decoder T H ZA AR
4-11 PES
2) TS
ES ES PES PES

41
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PES

TS TS
TS TS TS
188 TS PES
TS PES
TS 4-12 (21]
AR | B
I I
N N ~ N / \\
<188 bytes—>: o~ J N lI
B | wanm | ek muaR| 8% [FRaR
g bis 1 bit 1 bit 1bit 13 bits 2 bits dbits  AbitE - _ -
FUb | M AMSERE | ok || st | BEREE | 8 fEs
FH | feEE | OTREE g mEifRE | BEEE | HHE | TR
,—””””’ \\
T AN
8 bits— — ~ Tbit Ibit 1bit  shis| ¥ >
Hi&ER | NELSL BEHLHEE A A 54 | Ktin | ER
FREE R | R BREL TR FR
/—””’/”’ \\
,—”"” \
42 bits— 42bits _ 8bits  8bits _ 8bis  3bis[ O
oor | oper| T | EER | fEx | FREE | 4 | TRE
B | BARKE (APRIE ) MBKE  fREM SRR
,,,———””” /
= /
__Fbit—~ " " 15bits 2bits 22bits  4bits 33 bits
SRR D S R | | F AR
BaiEm WO g T R OB
e PID - Packet identifier ARG
e PCR - Program Clock Reference W E S
e OPCR - Original Program Clock Reference B B 2w
4-12 TS
4.2.2 FFmpeg ES TS
1) FFmpeg i0OS
FFmpeg Linux [49] C C+t
10S arm6 arm7 arm7s  arm64 FFmpeg

42



i0S i0S
10S SDK7.1  arm7s FFmpeg

--sysroot=/Applications/Xcode.app/Contents/Developer/Platforms/iPhoneOS.platform/Deve
loper/SDKs/iPhoneOS7.1.sdk \

--extra-ldflags="-arch armv7s -miphoneos-version-min=7.0 -isysroot/Applications/Xcode.a
pp/Contents/Developer/Platforms/iPhoneOS.platform/Developer/SDKs/iPhoneOS7.1.sdk' \

--prefix=compiled/armv7s \

--disable-ffplay \ --disable-ffserver \

--cc=/Applications/Xcode.app/Contents/Developer/Platforms/iPhoneOS.platform/Developer
/usr/bin/gcc \

--as='gas-preprocessor.pl /Applications/Xcode.app/Contents/Developer/Platforms/iPhoneO
S.platform/Developer/usr/bin/gec' \

gcc shell

libavcodec.a libavformat.a libavutil.a libswscale.a

FFmpeg
libavcodec.a  libswscale.a RGBA YUV
libavformat.a ES TS
2) RGBA YUV
libswscale.a sws_getContext()
scale
CIF 352x288 PIX FMT BGRA
PIX FMT _YUV420P SWS FAST BILINEAR
95
sws_scale()
sws_freeContext()
4-13
sws_getContext() | |  sws_scale() | sws_freeContext()
LA g 1% U ' FEATE

4-13
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4.3

3) FFmpeg ES TS

x264
TS

H.264
TS

save M3U&()

H.264

4-14

TS

FFmpeg
H.264

init_packet()

send RTP_WithTSPacket()

av_register_all()

) 4

avformat_alloc_output context2()

LR R T

\ 4

avio_open()

TG

) 4

av_new_stream()

Al B AR IR

) 4

av_bitstream_filter init()

) 4

avformat_write_header()
HXARER

jrtplib

static library

4-14 ES

RTP

jrtplib

\ 4

init_packet()

RTP

5. 264504 7 <

v

Av_interleaved write frame()

HEETSLFHFE5 A

v

send RTP_WithTSPacket()
RIETSH

v

free_packet()
P packet

av_write_trailer()
HXMRER

v

save M3U8()
RAFM3USIL A M AR 1E B

v

close()

BB B, R AF

44
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TS

[50]
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jrtplib RTP

RTPSession TS
setSsre(ssre)
IP jrtplib

AddDestination() DeleteDestination()  ClearDestinations()

SendPacket()
RFC3984 RTP
1)
1460 H.264 TS
6*188 RTP RTP
4-15
NAL#¥JT: | NALKEE | NALfi#: TSiH0~6*188%1
RTP44H: | RTPLHR RTPH %,
4-15
2)
H.264 NAL TS
TS MTU TS
RCF3984 FU A FUB FU A
4-16
‘ JRIENALRE Tk H F‘ NRI ‘ Type 4 Ey R
v ' v
2 BB RFURRRFIFU L, H F ‘ NRI ‘ TYPE S E R Type ‘
FU A: 28

4-16 FU_A
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3)

NAL NAL RTP
TS RTP
4-17
( mm )
T
B AVPacketB 5
K Mlen
FUASK, B | S o &
mengsEtynm < ST
\ 4
B—EHR, A
£ Nlen
FU A%, rhlaae
BT6* 1885 T A 8k
FU ASHH, BAEH —
~ R " )
BRI ET AR RTPAIE
4-17 RTP TS
RTSP Source  Sink RTSP
Live555 ioS
RTSP RTSP
4.4
i0S 08 AP

H.264 TS RTP i0S
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4-18

AVCaptureDevice AVCaptureOutput
FIMEG L (AIB/JEED B R ALY R
AVCapturelnput output.videoSetting
BRBLRE A BEI R R

v v

AVCaptureSession 7 i input £loutput 55 £ 51, % Eoutput IR EBAZ L0

FIACEE: AVCaptureVideoDataOutputSampleBufferDelegate SR M
AVCaptureVideoPreviewLayer i B il 1 B = O S AT 90 1 [

v

[session startRunning] J& sH AR 5

v

fLHE AV CaptureVideoDataOutputSampleBufferDelegate [A]f]

—————
A AT 5] i0S Z 4t 1l ¥
I ¢ ; H.264% 5 HI 4
" » FZEMRGBA 42
i FAFFmpeg & M%%%ZG H Y UVA20 K 7 sl
VA Fx2644R 0 EE , 15 ARSI ATH.264 4 T > H.264 LA H26445H0
VR FFmpeg %, H5H. 264 PLAINIE 2R TSIt TSV

WHjrplibZE, BTSHITERTPE KIS | | TSHME. M3USKE 4 L

¢ ¢ A AR RAE

UDP M £ &% 2 A E
4-18 10S
AVFoundation.framework
AVCaptureDevice
AV CaptureSession AVCapturelnput  AVCaptureOutput
AVCaptureVideoPreviewLayer
RGBA FFmpeg

YUV420 UMHexagonS x264
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YUV420 H.264 H.264 TS RTP
HLS
HLS HTTP
web HTTPServer
MPMoviePlayerController M3U8
M3U8 TS
CPU TS
45 10S
10S
MAC Xcode
UlViewController UlTabBarController
10S NSDocumentDirectory
UlTableView
TS M3U8 NSDocumentDirectory
HTTPserver
UIWindow MPMoviePlayerController HTTPserver M3U8
UlApplication ~ UIWindow
x264
FFmpeg TS RTP
TS
NSDocumentDirectory IP

Ul 4-18
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4-19

FB
xf52
% BB 5 28R B (S 2
153 Wik AT
=) -
Riea Aoy | | =
ST
‘ PES i
HR | B | RE HR | HE | RE HR | BB | RE
l SR l =k HiE
it B F [
S T -
R . s
FARRAE
F& \ FEBW \ 1%??5?1%%
—» %, BE, X
i
T NEERL
(G 3D
4-18 Ul
UlApplication
UIWindow
|
RootViewController
NSDocument UlViewController
TS +M3U8
Y \ 4
UlTabBarController
HTTPServer
= e e e e - - - ———— -9 o — — — e ——————
Y : \ 2 v v
UlWindow P UlViewController UlViewController UlViewController
|
|
\ 4 I \ 4 v v
MPMoviePlayerController | | UlTableView UlView UlTableView
|
|
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4.6

UMHexagonS
H.264

UMHexagonS
x264
FFmpeg H.264 TS
10S x264

10S

50

H.264

H.264

TS

x264

FFmpeg

RTP



5.1
Live555
3-5
RTSP
Live555 http://www.live555.com C++
Windows Unix Mac OS
Windows VS2010
BasicUsageEnvironment.lib ~ groupsock.lib ~ UsageEnvironment.lib
liveMedia.lib
52 RTSP
52.1 RTSP
RTSP RTSP RTSP
C/S RTSP
RTSP RTSP
RTSP RTSP
5-1 C RTSP S RTSP
RTSP
RTSPP!

RTSP REGISTER+

51



RTSP RTSP OPTION
RTSP RTSP RTSP
OPTION DESCRIBE SETUP PLAY PAUSE TEARDOWN

RTSP RTSP DESCRIBE RTSP
SDP Video  Audio RTP
RTSP RTSP SETUP
ip ip
Session
RTSP 100 Try
PLAY RTSP
Session
RTP
RTSP TEARDOWN
Session
5-1 RTSP
C->S:OPTION Request S
OPTION
S->C:OPTION Response S
C->S:DESCRIBE Request S
DESCRIBE

S->C:DESCRIBE Response S

C->S:SETUP Request
SETUP

S->C:SETUP Response

100 TRY S->C:100 Try

52




C->S:PLAY Request C

PLAY

S->C:PLAY Response S

S->C

C->S:TEARDOWN Request | C

TEARDOWN | g_~C:TEARDOWN

Response 5

5.2.2 RTSP

Live555 33

Live555 RTSPServer RTSP
RTSPServer RTSP
RTSP
1)
RTSP TaskScheduler
UsageEnvironment TaskScheduler UsageEnvironment
TaskScheduler Live555
UsageEnvironment
Live555

TaskScheduler* scheduler = BasicTaskScheduler::createNew();
UsageEnvironment®* env = BasicUsageEnvironment::createNew(*scheduler);
TaskScheduler
Socket Handler Event Handler = Delay Task TaskScheduler

Socket Handler fHandlers
Event Handler fTriggeredEventHandlers Delay Task
fDelayQueue Socket Handler = Event Handler
Delay Task
Socket Handler

Socket Event

53



Handler TaskScheduler
fTriggeredEventHandlers Event Handler 32
Delay Task TaskScheduler
5-2

5-2 TaskScheduler

Socket Handler | typedef void BackgroundHandlerProc(void* clientData, int mask)

Event Handler typedef void TaskFunc(void* clientData)

Delay Task typedef void TaskFunc(void* clientData)

TaskScheduler
API
Socket Handler
void setBackgroundHandling( int socketNum, int conditionSet ,

BackgroundHandlerProc* handlerProc, void* clientData)

SocketNum TCP socket() socket RTSP
socket
conditionSet socket select  socket socket
conditionSet
handlerProc socket conditionSet
ClientData void handlerProc
Event Handler

EventTriggerld createEventTrigger(TaskFunc* eventHandlerProc)

eventHandlerProc
Delay Task

TaskToken scheduleDelayedTask(int64 t microseconds, TaskFunc* proc,void* clientData)

54




microseconds Task

proc 0

clientData

TaskScheduler 5-2
TaskScheduler#j 251k,

\ 4
WIga L =MESSBAF
fHandlers.
fTriggeredEventHandlers.
fDelayQueue

\ 4

TaskSchedulert R EHIEWIZITHHIEXT 5 -
BasicUsageEnvironment

\ 4

J& #lidoEventLoop()i# 1T 76 FR1E R ]
TaskSchedulerfT % &4 H A PUATHIT %

B L
TE fHandlers /H & 33 &
AT AT bR

R = LG
TEfTriggeredEventHandlers &
HIF R R RS #AT AL 3

5 |«
\ 4
aTh L |EmE g,
Dela TZSk%ﬁ‘ — =5 TEfDelayQueue {25 12 47 I B ZE B i
Y AR AT TR, MRS T %
&=

5-2 TaskScheduler
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2) RTSP
TaskScheduler

RTSP Socket Handler

socket RTSP
TaskScheduler RTSP
RTSP RTSP
TCP/IP RTSP RTSP
RTSP TaskScheduler
Socket Handler RTSP
RTSP

Socket Handler Socket Handler

UserAuthenticationDatabase* authDB

=new UserAuthenticationDatabase("Database Name");

authDB->addUserRecord("username", "passwd123");

oracle =~ MySQL

fTable

RTSPServer

RTSPServer::createNew(*env, 8554, authDB): fAuthDB(authDB){
int ourSocket = setUpOurSocket(env, ourPort);
env.taskScheduler().turnOnBackgroundReadHandling( fRTSPServerSocket,
(TaskScheduler::BackgroundHandlerProc*)&incomingConnectionHandlerRTSP, this);

// Socket Handler

RTSPServer setUpOurSocket() setupStreamSocket()

Socket Socket 50Kb
56



listen() RTSPServer

LISTEN MAX SIZE 20
incomingConnectionHandler ~ Socket serverSocket
taskScheduler Socket Handler fHandlers
RTSP RTSP

TR
doEventLoop()

»i
)

PR A 4

Y

RTSPServer¥ rSocketid 3k

v

% fHandlersfE 45 BAF1] HR 1)
T—MME%

¢ H v

R B # RTSPClientConnection®f
RIE AR A EET XN
FIRTSPClientConnectionX} % v
RbIERTSPIE SR wnEfHandlersH, i) 4 FE
W2 PR AYRTSPIE R
[
5-3 RTSP
doEventLoop() RTSP
RTSP Socket RTSPServer
RTSPClientConnection
RTSP RTSPClientConnection
RTSP RTSP RTP
RTSPClientConnection Socket Handler

57



TaskScheduler RTSPServer doEventLoop()

5-3
RTSP fHandlers
fHandlers
RTSP
fLastHandledSocketNum Handler
Socket Handler
RTSP 5-4
fHandlers: _ 3 handler0 | handler] 1| handler2 ——»! handlerN > NULL |
fLastHandledSocketNum M _EJEHHT T A B@Tiﬁ\ﬁﬁéﬁ(ﬁwﬂﬂ
54
RTSPClientConnection RTSP
RTSP
DESCRIBE RTSP
streamName ServerMediaSession SETUP
PLAY Sink Source
TEARDOWN
5.3
3-5 RTSP
Source Sink

RTSP

5.3.1

58



Source

Sink
RTSP
Live555 ServerMediaSession
ServerMediaSession
ServerMediaSession
ServerMediaSession

ServerMediaSession::createNew(*env, streamName, streamName, descriptionString);

env
ServerMediaSession
Live555 ServerMediaSubsession
ServerMediaSubsession ServerMediaSession
RTP TS
RTP
RTCP

RTSPServer ServerMediaSession ServerMediaSession ServerMediaSub-
session ServerMediaSubsession RTSPServer
SETUP

5-5
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RTSPClientConnection
L FERTSPH B

Source F|Sink%5 5% ¢ &

\ 4 \ 4
SETUP+track PLAY+SessiontriH
v \ 4
Bl ZRTSPClientSession ¥ £ g sessionfa A FF 3 L 1)
RTSPClientSession¥T %
} I
i TR TR B N 7 .
TE;E;;ISJSS;M‘T; &fﬁggm R #EstreamName & 8
tent>ession ServerMediaSession
v J
FREstreamName & £ FR#Etrack 3R AL
ServerMediaSession ServerMediaSubsession
\ 4 ¢
B3R ServerMediaSubsession ServerMediaSubsessionJT 5
HZHER Sink[a]SourceiR B A&
v \ 4
BN E S B Mrack Sink [a] ¥ 75 FIRTPHRUINL 5 &

SEMWLSER 6

v

v
JZFI200 OK. Sessionfrif.
RTP{E &
5-5
1) RTSPServer SETUP

RTSPClientSession

RTSPServer::RTSPClientSession::handleCmd_SETUP()

struct streamstate

streamstate streamToken
ServerMediaSubsession

Source Groupsock
2) RTSPServer PLAY

ServerMediaSubsession

i [F200 OK. RTP-Info

SETUP

RTP

RTPsocket RTP
streamToken

getStreamParameters()

Sink

RTSPClientSession
RTP

ServerMediaSubsession



fStreamStates[1].subsession->startStream(fOurSessionld,
fStreamStates[i].streamToken,
(TaskFunc*)noteClientLiveness, this,
rtpSeqNum, rtpTimestamp,
RTSPServer::RTSPClientConnection::handleAlternativeRequestByte,

ourClientConnection);
StreamState::startPlaying() P RTP

rtpGroupsock RTP RTP
53.2

1)

RTSP
SETUP PLAY TEARDOWN SETUP
RTP Groupsock Source  Sink
PLAY
TEARDOWN
MediaSink::startPlaying()

continuePlaying() buildAndSendPacket() RTP
build AndSendPacket() RTP

unsigned rtpHdr = 0x80000000; //

rtpHdr |= (fRTPPayloadType<<16);

rtpHdr |= fSeqNo; // RTP RTP

fOutBuf->enqueue Word(rtpHdr);

MultiFramedRTPSink::packFrame() RTP packFrame()
fSource->getNextFrame()  Source fSource
afterGettingFrame()

Sink afterGettingFrame1() Sink
61



RTP IP

packFrame() RTP

MTU-

1460
RTP

MultiFramedRTPSink::sendPacketIfNecessary()

fRTPInterface.sendPacket() RTP RTP
MultiFramedRTPSink::sendNext() Delay Task TaskScheduler
RTP RTP
sendNext()
build AndSendPacket()
RTP
MediaSink::startPlaying()
Tt
v
continuePlaying()
v
.| buildAndSendPacket()
g HEZRTPk
v
_ packFrame()
T G RMIEE S ARTPE
&
fSource->getNextFrame() REE LK
MSource P EREUT — i AT H T2 HImEL
.| afterGettingFramel()
g EAREN Lk vei
&
R
v
sendPacketIfNecessary()
taskScheduler
T oErHE s EEEs €| | FESEESS fRTPInterface.sendPacket()
TR INAE S 2 RIERTPE,
5-6
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2)

Source
Live555 Source FramedSource
RTP
Live555  SimpleRTPSource
Sink Source Source
getNextFrame()  Sink Source
RTP getNextFrame() Source RTPInterface
RTP RTP RTP TS
TS
Sink
RTCPlInstance RTP
RTCP
5.4
RTSP
Live555 RTSPServer
RTSP RTSP RTSP Sink  Source
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6.1 x264 UMHexagonS
x264 x264-1r2538-121396¢ visual studio 2010
Lenovo CPU AMD A4 1.9GHz 3G
Windows7 UMHexagonS C 4.1.3
x264 x264 encoder.exe [52]
7 CIF

akiyo cif news cif flower cif foreman cif mobile cif bus cif

football cif [53] .y4m UMHexagonS
x264 ME UMH UMHexagonS X264 ME UMH O
6-1 6-2 Windows 7

x264 encoder.exe
x264 encoder.exe --profile baseline --preset fast --merange 32 --me umh/umho --crf 26

--ssim --psnr -o <output file> <input file>

6-1

FPS

Kb/s Kb/s

SSIM 1.0

PNSR/ PNSR “.= “+7
crf crf 0 51
crf
crf 26
preset fast PSNR --profile

64




baseline --merange 32%32  --me
umh/umho --ssim ssim --psnr
6-2 6-3
6-2
FPS Kb/s SSIM PSNR-Y (db)
Akiyo x264 ME_UMH 156.74 82.37 0.9731785 41.035
x264 ME UMH O 170.43 83.98 0.9722323 40.947
News x264 ME UMH 104.44 170.38 0.9653111 38.383
x264 ME UMH O 112.39 176.03 0.9661173 38.291
x264 ME UMH 43.43 970.35 0.9633944 32.232
Flower x264 ME UMH O 49.74 981.71 0.9617750 32.054
x264 ME UMH 59.89 341.35 0.9301628 35.978
Foreman
x264 ME UMH O 65.52 343.90 0.9290824 35.872
, x264 ME_UMH 35.19 889.50 0.9546810 31.593
Mobile x264 ME UMH O 43.87 901.81 0.9518327 31.409
x264 ME _UMH 44.35 626.30 0.9334666 33.061
Bus x264 ME UMH O 51.99 633.65 0.9305993 32.929
Football x264 ME UMH 39.31 850.43 0.9046360 34.407
x264 ME UMH O 47.29 861.36 0.9009768 34.240
6-3 UMHexagonS
FPS Kb/s SSIM PSNR-Y(db)
Akiyo +8.73% +1.95% -0.0009462 -0.088
News +7.61% +3.32% +0.0000862 -0.092
Flower +14.53% +1.17% -0.0016194 -0.178
Foreman +9.40% +0.75% -0.0010804 -0.106
Mobile +24.67% +1.38% -0.0028483 -0.184
Bus +17.23% +1.17% -0.0028673 -0.132
Football +20.30% +1.29% -0.0038592 -0.167
AVG ( ) +14.64% +1.58% -0.00176554 -0.135
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UMHexagonS x264
14.64% Kb/s

crf=26

1.58% 0.00176554

0.135db

UMHexagonS x264 10S 10S

mac Instrument
Time Profile Time Profile
6-1
i [ ] L ] bslrumnenis
n n | LD RE Y [ PP Mun 4 of 4 [e=2il LY + ¢ o |
A Dy

e = " dn R v O e T R
L @mm

jlhll“. | LN

A Time Prodtiar SCaTes  CalTee I
Furrieg eaa LR Bpmles bia—n e —
TS O 158 P =] "Ivcodec encods. kel VoAU
A 616 aa TR L] N
T2k O E1.5% a8 [} i ghbtder_setnoe LTIV
10018 Dme S83% oo ] [ T —p— 1 L
1031 0.0ea SALNN Ll NS e ) Sepurate oy Trrasd
Y I N - e
M TSN THRD L) PP e naarch il LAz e kg Sremon
iaiibms LiW  ibS D CL TR TN R o Furw Evwere Loraren
wnhoms SEN . 2 | T i ———
WTOm F1E an | Bl ren_nd VO
|- oo Furezasa
 emiindi st Tt 'ﬂ-l-bmmm vk
dhows 0% 8da [ ADE_ sl predel sy rof Bt . T3l Tres Doramaams
sioms OF% 30w [ B _anafyee wpdsis cacha TRons ok
§ibew S0 [ TR i, pederi e 0L S
41.0ms 0w e ] wwum e
(1) 5&3&1&%264 ME. UMHﬁEE&
& Time Petiar = Gl Teew Cal Tras Q- 8 BB
Pty Tave o £ Bpminsd Na=e [ro— —
D] Cren 4B D% :DL_ =
IB400 Dren 48 3% LE B
LA P e
IIET Srva ALTH [T

AT O 44 TR As | ]

100EdSeen TGN REESS [
Sadd e B 0FW tods |
154 B L3R 3l |

Bltema 188 e [

avies DEW a8 | Vot

15i 0w DM LLoE ] w2 b geblil =y el lBaH VIR, ol Topa Doarmirenta
riptms OGN e || RIS b praec] = s ot

e 02w M| R L e sl

127 0ms DML L1 ol maeabitarh bl VO

13T 0ms. D2% 1EF R e

Do o EVAREAN T o AR

(2) BitHIx264 ME UMH Oﬁﬁ%

6-1 x264

x264 macroblock analyse()
x264 me search ref() 6-1
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x264 macroblock analyse() 41.2% 32.5%
10%
UMHexagonS x264
x264 14% PSNR 0.15db
SSIM i0S
x264
6.2
CPU
iPhone 4s 10S8.1 800MHz 500M
800 400 CIF 10
WIFI 4M
AMD A4 1.9GHz 3G Windows 7 VLC
RTSP
10S
ip
REGISTER
6-2 (1)
rtsp://10.8.21.177:8554/zhibol 6-2 (3) VLC
RTSP 6-2 (2)

67



-\.. - -
l‘Lﬁﬂﬂﬂ

EREm el | il o W FHE | )
(2
FlaEns1 A
u Funp S0 B 20, T B rki bl -

MAILITT

(1) F o &bk (2) VLCE M HIE

“zhibol"'

4/zhibol*"

“"zhibho2"'

a UDP
Play this stream using the URL “"'»tsy 254 szhibo2"

stream, from Transport Stream

(3) TMBAEAR 55 2%
6-2

6-3 (1) (2

1Tunes
6-3 (3)
ip 6-3 (4

e FRAE T g 4w weaes FEHG T B LR =) weees FRES T L2 &+ §
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