View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

FYmAS: 10384 HRE R
%¥ 5. S200330010 uDC
E 1 X %

i+ % AL X
T DM642 By H. 264 fIn #0853 BT Sk

Design and Optimization of H.264 Video Decoder Based on
DM 642

5 A F

BB BL: FEHA B
F b % A wBHARA%

WXRZ A H: 2006 5 5 A
X EHEETE]: 2006 £ 5 A
FAE¥FT B H: 2006 £ A

BB AL
wOE A

2006 &£ 5 H


https://core.ac.uk/display/41426706?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

B I TR AL SR 81 1 = B

AT AALR I, FEARNAE I T R L 58 BT 5T
Ko ANAERLGHEHSH I AN NGB TOCR, T4
S LA 7 bR B o AR NGRS A AR EH ke v ST A2 PRI
AMATIAE



B TREEANL R SRR H = B

ARNGER T IR T VRGO A HEAR e . EITKR
A BRI 1) B 5K A T ) S S B 3R AL 18 ST AR5 FEURT FEL T
FB ATACR AL SO T AR ) H R 2D & ST SR VRE SCHEAN AR
B BIERA D, ARG AR SCHRI N B A R BB TR R, A
BCH 27 A6 A0 SRR AN SV 20 Y FBo OR 2 1R 27 (8 168 SO A il 85 i o
AFGE o

KN ET

1. &% C ), 1E T e ih FH AR

2. AMrE C )

GEFELL EAH NSRS 4T “ V)

(R H 303 F H H
PIMREA H 341 F H H



H OE

H.264/AV C& I TU_THII SO/ ECEK & il 5 I8 — AR AR A i b At o [F] AT 1)
RUSRGmAARIERI L, H.264 5 5 s gl 28R . 0T R 84 A R 286 3 I3
X AR AR AR IS 15 A A B AR T2 R

SRTT H.264 Gnit R A3 i LA K38 In 7 503 S 2R BE AR 10, AT
B ) JFC A S IRl A A0 ) B FH o WUABIRRVRE IR SIS B, — MR I Rl i —
B ASIC T RSB, R ARSI (LT PC B8 DSP) . Hirr, DSP
ST HATIAT I H.264 SRfiihd i se it iy %8, el sOR TR BINEL. R
PEsk. DIk, FEOREE H.264 Gafith 5% 1) [r) I G e 4 s i At 25 11008 S5 3401 oA H

A EETAERE L IM86 A S AL, IR H.264 it i #51/1 DM642EVM
N RGE LIS S . 25, PEAE AT 1 H.264 ARG i btk S
BAF IM8B6; LK, {E4G & DM642 BEAR PER IR L, S8 1% IM86 fiffith s o f:
HEAL AR RN G540 38, 30 T 26 T 2R 111 55 1) H.264 Baseline MLATA iH & 1) 5
W% G, RAMES. FILGARIG Y =R T B g 2% BT ik,
FOERAAC T BRI AR Uil CAVLC SR Ak ik, AHAREfE APk
BRI ARRBRARAG EESE . XE H BRI i, e mWEHT C 1S
MtA: Beja, Al TIRAIEE R, JEu g RUHT T .

H AT, ASCHTIT R H.264 RUARAEASG & SEIL TR MRAEA IMB6 Z i) 45 4 i 1K)
CIF k& MUAIAL ) S I AR, REASIH L PTG AW DAL S 0 1 S 5K

Bt H.264; DM642; 1Ifk



Abstract

H.264/AVC is the newest video- coding standard jointly developed by ITU T and
ISO/IEC. Relative to existing standards, H.264 has achieved a significant improvement
in coding efficiency, error tolerance and networking adaptability. That will certainly
bring H.264 to awidely application in video communication fields.

However high compression efficiency comes at the cost of additional complexity,
which limits H.264 in the application of real-time communication. Currently, there are
two kinds of implementation in real-time video decoding: implementation based on
dedicated ASIC and implementation by software program running on PC or DSP. And
DSP scheme has recently been used to implement the real-time H.264 video encoder
and decoder, which has the benefits including to shorten time to market and excellent
flexibility. Therefore, improving the algorithms for optimization of DSP calculating
speed becomes one of the hot topics in research area.

The major work in this paper is to implement real-time H.264 decoder over the
DM642EVM platform based on the reference software IM86. Firstly, H.264 standard
and JM86 are analyzed. Then according to the characteristics of DM642, with the
software frame and data structure of the JM86 decoder re-adjusted, the design of a
H.264 baseline decoder implemented on DM 642 platform is proposed. And then three
major optimization methods are introduced: selection of appropriate compiling options,
improvement of the decoding algorithms and modification of program codes. The
improvement of decoding algorithms includes algorithms of spreading image boundary,
modifying CAVLC code-table searching and fast fetching adjacent block information.
The program-code modification includes improving the program structure and functions
of software by C language, and using assembly language for the extensive computing
parts of the H.264 decoder. Finally the result of optimization is compared and analyzed.

At present, the H.264 decoder developed in this paper can implement the real-time
decoding of the video stream in CIF format originally encoded by the IM86 encoder.
That basically satisfies the real-time requirement in videophone and video conferencing
applications.

Key Words: H.264; DM642; Optimization
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