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2 H.264 {5tRE

H. 264(MPEG—4 Part 10) & ITU—T ¥ VCEG(Video Coding Experts Group, 3R B L K
Z0) # 1SO/IEC 9 MPEG(Moving Picture Experts Group, 1% 3l B R 475 % 5 4 4 AL B4 PSR 24
(JVT: Joint Video Team) F & B HF — X 51 4 15 45 M. A XS T At 45 #E K 5, 72 H. 264 F, B
SIATHEHMEEY .

(DRAT 4X4 BEH DCT(Discrete Cosine Transform, BH AT HIFE AR, BHET 8X8 DCT
FH AP E R BN KB E, B RAENEER 28 T BRESE K Se .

(2) W33 138 B AMEHERE. SR FAARPREM S G 1/4,1/8 R ERE RN R,
A58 0 2000 ot B o 4 A I A ot

()1 B CAVLC(Context— Adaptive Variable— Length Coding, & EF X/ Hi&E M B 7 Z K
W), — BB THEEPITRER.

(OFR AR MA BB, /T A FRRENREEEE, TEBESERH EZWTHEE.

(5)5I AT SP Fi SI Wi, gk T Yl4kd B o B Z 225 Wi 51 42 09 Al A 45 1R

3 EAHFHF AR Codec Engine HEZE

Codec Engine( 41551 %) £ % # ARM(Advanced RISC Machine, #x A 7, RISC ## 4b # 28 ) F
DSP s b B 25 BB R, B A F 0 A2 (ARM il 18 57 8 ) A5 S 40 3= (DSP i B D Z J 1
AR, Codec Engine B — R ¥ FRARMEITHF B H AR ME(L DSP B O xDAIS(eX-
pressDSP Algorithm Interoperability Standard, eXpressDSP B ik ¥ Rl R #E) R B ) API(Applica-
tion Programming Interfaces, i/ fi48 #2840 ). Codec Engine #£t—/ VISA # O, 5/ 4 xDM(eX-
press DSP Digital Media standard, eXpressDSP ¥ #t fAfr ) 8 xDAIS & 53 47 B 3.

3.1 Codec Engine B4 i

Codec Engine f13%5# 0> Engine API fl VISA APL #.0:5|% APl AH X OB N . Wik
(CERuntime) ,Codec Engine B 4T ik (Engine_) .fEf% 8% OS #1£ E (Memory_) ; VISA API 4
A L 4 548 3 0 (VIDENCL) R U 19 4% 8 1 (VIDDEC.) . B 4 45 1% #% # 0 (IMGENC
) BB EGEEE 0 (IMGDEC) 35 & 43 #83% 11 (SPHENC_) .15 % f# 5 48 # O (SPHDEC_) . T 4
%iT5 25 3 0 (AUDENC.) . % 4 f# 15 284 0 (AUDDEC_) , %M B 43 51 40, & 76 X B 9 3% ST .

NP b U F CE 2.0 51 8 M = AN F LR FT FF 8 3% % 01 CE Y8 6 , R i W] LA AR 1B A7 i 28
ArRER CPU REMNE R, BB B LIFTFF—4 CE 6, i VISA g a ik, f= 4 &
B AEHERE -HRETRERNZEE. FHESSIENAMBERERAT N, X 1M H
CE 8RB UL, LB AT Engine_open, I EHIF A & 5| M.

3.2 Codec Engine {¥EZ2

Codec Engine IR 548 Z BIH X R AT LAULLAE R FOLAI R FI IR S5 88 Z B B R, KA R R LB W
BrenBREf £ 3BT EESIATERIEEH (RPOKWELS. RPRCERPWmMRES R, %
PinBaEMEEIIEIHERNREBEE - FaL . RERFBMITHMNNGS, HAE
ZiRR 5 45 % P iw. DM6446 &5 ¥ ARM 158 % P i, DSP 4 9 iR 45 7%, 3£ 3 DDR2 5 88E 0
AFF B RS Z H] (9 ) 38 4% % , T DSP Link J& 4 BR4E B F MO8 5 00, B 1 44 4 Codec Engine Z5#7R &
RICH

W 1 fn, ARM fil DSP 5@ 23 3 2 f DDR2 7765 28 #E 4T Y1 BR 30 4% ¢ 25 2, DSPLink 11 336 3%
XA Z B HGEE, SRR A THERLAIMNX R, VISA ZRSIEWeEZHM— 80, fi%
U R R FIRF & xDM fREB L3R, VISA Bk % xDM #1112,
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Frame construction of Codec Engine
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Hgﬁl\i (53 .
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Fig.2 A functional diagram of DM6446
DM6446 B 2T ARM+DSP &t 88 i 318 £ & SoC(System On a Chip, i &%) . A ¥

¥ 594MHz 9 C64x+™4%, LA K& 458 297MHz iy ARMOZ6E] —S™E , AN A NLE MR T &
P BB R S, Hrh e S B ik 4752MIPS, SE 8L T — A i Bh B 80 9 5 22 7T R B 34T 8 4% 32 |
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B3, VPBECRSAL BE M) AR, X HEGREK. A R £ 8. A& .OSD(F#H B A#EE) M
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: ARM976E)
ey HiokaLTE witn
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4 FE% SR D484 32 fi7 DDR2(DDR2 7744 88 # %I 28) #: O, Async EMIF/NANDCR: 28 5 5 71 2%
B O, ATA(Analog telephone adapter, Bl B i E AL 8%) B 15 B 47 O 45 SPICHR T8R4
1), PCORNERE M B B , UARTGE H F # & #8) » ASP(Audio serial port, H4i e ) ; RGL#E
O B & Bt 85, PWM Bk ob 5% 55 7 1 4%) 5 1 2f &2 e .0 ¥F IF SCR (Switched Central Re-
source) , R 4L N FISM R Z F #4785, B 2 2 DM6446 (T REH BAEE ™.
4.2 BFERTEANH. 24 KBBBRESHKUL

H. 264 BB BHESHAT . FELIUT SR Bk, AN, Bk,
4.2.1 BEB®E '

HETLL H. 264 R ENEARABIEARA =/.IM, X264, T264. IM A EHF U RARE, TEMAT%
ARUR HBFERITK, AR A% ESI ASFIFFERE R REME, AR THREERE, AE
AR AR E R R, SE M R 2 X264 R ERBFEEM A E S IM M L EE B X B3t , X264
FIFH T MMX/SSE/SSE2 %3+ X86 244 ) & IR AE (F48 S N4, A B E R4 LR EE T
#Zat, AR FET H. 264 F LS00 W B S R 26 B R BB . CABAC 44 #4555, X264 7ER B
BREEFEBEEMITET . BEETHENITREERE, MEFMNERETAE® ;T264 f1 X264 MK
B HFRIRT IM. X264 XVID B h &, ERRIEITTEE R ENEN, RS HEEE X KRBT —
SRR N A . T264 B R K.

Wit AR . GEMECKEE BREUFESSTHEZW WA LE, A CRARGHER
X264,

4.2.2 RIE#HMHE

5,4 X264 HAREGZE VC6. 0 A T HTHRIFAER, H BT, FEERNWESER, BHK B
W ERYE , B S B R ] T 4 6, 23 38 0 &5 24 BE [ B R MERE B 8 2 9 CABAC S 4w 5 , B BRBY 3%
Ja AR 2 B RS G BRI RERCR, Mt i EAEEOA TRAMER.

HWK X264 BFH & —23E ANSI C {5, {H 2 CCS RIEARME C ARG, Ll ExJEbrd C
RGFFER. A LBRP R T muxer B, LBRE 1/0 80 858 X4, R HIEN A EH ma-
troska fUF% 3 O 3P40 P B8 RUE IE IR A yuv 0, i 55 windows MHE# b7, W T JLAL WS WY
FHEERR. 3T parse RE B BT 6 4T K RGBS

£ DSP AR H ., HEN—BRARESI BB EL N, T EL VC T H malloc.alloc, free 4 iR £l
FAR B AR TG B 3 B 4. A< SCHR IR TT ) XDAIS M E R, di i S B DBk TALG R 5E i DSP HiE W
43 e I AE IO K L HE4) B2 5F 9 I AR HEAR IR 2 #E TALG_MemRec % {9 25 # f 40 memTab[ Num]H,
HARGSE— B, # A, HHE A memTab NumFFZE 2t . 430, TALG BB X B
¥ N FF S Eo B O el MEM _alloc #:24 malloc sR4, (M fEE B T M 2.

BJa » SR G H HEAT T B A BT R, A AR C AR, [R5 B 2 R M AR 25 1] B R/ B8 o
F RGN/ KRR SHE £ VC HFEL )G, ik E CCS FHEA cmd U4, i H 7 DM6446
& E AT AR R B, Pk TE W Y R 45 B 4R
4.2.3 BB

HEHEEA A CESAM,E VEHIHRETETH, RIGEEHE THE, QCIF B #EE NN
10fps, ¥ ARG HE B DM6446 (HEHF &, F CCS BEATHE M5 & , S F0 ok B (U BB A B 1 wi/2 #. Br X
WIS 4 DSP 7 5 B 4% &, SHCE ST ALY . ik 3 B R . 2 C6000 AR B 46 IF 2 AR E A58
Ak 5 o =4 B BR.

BB KA CESRERKF, A% E DSP M4 B A , £ CCS 33 T #| f C6000 #4L
Br=4 TR, %4 s fT a8, 1 F Profile T B 5 AR F SR HAT IR, 2075 T 8677
R WP RE RIS, R AR B REM TR, AL KB

BB RIS R 3 — 2 AR 4. R 413 8% 0 T | PN BB B8R 3 Cintrinsic) BOHE 3T 6 R FEK 42 K
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BRI HE— B R, BB PATE  RBPATHEAR TRKMER, L% CIEF I for BIFIT
I HEW KL BB AT, AAFEE N R Ed Profile THAGZA KA, RANBMAAMEILE
BUBBIBR , #EAS =B B

BB B AU P X R RE R M B R B RS, IR R EH R E L %R0, REMERILS
HABSHALZAE, REEETF ITRELHBRS  AEESCHOEFFR BRER. XEXNKEEE
EWOBFHET TEAELETXWAE REEREF THEER.

A EEABBHATESBHIAT, SR BA B BT R, AR, FUWHEAT -4
m&%ﬁﬁt{t[ll-lz].
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Fig. 3 Flow chart of C6000 code development
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Table 1 Experiment result of encoder

SR T 51 (300 WD EEVHEEHEEEE PSNR/AB BIR{/s) B (kbit/s)

Mother— daughter 38. 61 30. 235 63
Container 37.26 35.294 67
Mobile 34,66 12. 404 580
Coastguard 35.62 16.623 277
Suzie 38.32 21,67 115

A LRR AR H. 264 AR S, 4k 300 B, ¥ 35 2 A 3, R A IPPP-- RIHEIAL. R 1 4
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MDA LR R ETE 1 PRERUE L, X TF Qcif 75, SEShmeS 12~35 . 5 EX US4k 5L
#HAT AL,

ST HIE H. 264/AVC S5 35 165 89 B8, A SCIE UL B QCIF 4% X 9 #7 ¥ 7 5 Mother —
daughter X7E CCS3. 3 Lttt /a R BT 7 WX, WX B4 : CPU £ Intel Celeron CRU 2.
40GHz,0S £ windows XP, Bk K B 24, %k X2 IPPPP---. A3, % DCT 253 \ B AL FHERT
B L W R BT C ARSI, & 2 LA RIS f B R 38 3Ok L 2.

®2 RULWSHNERRR L

Table 2 Comparison of clock period before and after optimize

R ATE & FEar  CHRER

dct2x2 462 87

dctdx4 3147 873

idetd x4 3106 708

predict_16x16_dc 6704 1309

predict_16x16_dc_top 4765 1393

predict_16x16_dc_left 6100 1448

predict_16x16_dc_128 4539 1081

A RN BE R BT R ML R T HIL RN ET AR 2 LA N, AL # AR R
B BAWKERBMERWE 4 ME 5 PR,

M4 REER |5 fiRER
Fig. 4 Primitive image Fig. 5 Optimized image
ME S el LUE B 28R LE K X264 RIBBEZBMPIDSP LG . S EHESAER. 58
4 BB RA R BHRAEHRERE. 3 X264 PWIELERE T HRIFHKE.

6 HERIE

30K X264 NFE B ML) DSP %, #1413 DM6446 ARM %57 LA EL #6383 APY 8 1 R % 8 A
Bk, It AERE SRR EMED. b FX ERA T4 FI I DM6446 WAL AT HLE] , 4% 7% o B 38 A 7
RE. S5, T UH - S HE RSN, EEEMEE, T U EZNRBHETREILRORE, L
B iS5, EAF LB~ BB LR T .

S E 3Lk

[1] ®2I.EHE RIEHBEEKEEHHIM] LR 8 F Tl 3 4t ,2001:1-19.

(2] HEXR. #i— KRB BETE H., 264/AVCIM]. Jbzt: ABRBEH HAREE, 2005,

{3] ITU—T Rec H, 264/1SO/IEC 14496 —10 JVT—G050—05, Final draft international standard of joint video spec-
ification[ S].




416 WG REERCARBESD 2010 4

[4] SPRUE67D, Codec Engine Application Developer Users Guide[ S].

[5] T4, #8/PME. T DM6446 WAL A3 1], HEH R L 5 25,2007(30) - 241-242,

[6] SPRS283, TMS320DM6446 Digital Media System on— Chip[S].

(7] Zedewk, KB, H. 264 PRSI Co416 DSP FHSEMIT]. & FH K& M ,2004(09):46-48 .

(8] ME. .M, ZE. HTEFSHEARMN H. 264 WD EMETIT]. w3k K,2007(12) ;34-36,

[9] SPRA790, Techniques for Implementing Shared Relocatable Buffers Using the TMS320 DSP Algorithm Standard
[s].

(10} Z=H¥,T €. MAMHE,%. TMS320C6000 %5 DSPs 9 RE 5 & A M. b3 . da 7 Tk 4 iR 3, 2003.

[11] pif. A F Davinci & %2 £ 45 H. 264 A5 % 45 B % 4 & it ot 4L £ D). #7IL . #7 70 K%, 2007 :57-74.

[1z] igh. 7 DM642 L gl H. 264/AVC 9 5t wf % 85 D], MR W /R Tolk K5 ,2006:47-49,

(RERE FHE)

A Study and Implementation of H. 264 Video Encoder
Based on DaVinci Technology

LU Ning'?*, KE Xi-zheng', JIA Zhen'
(1. School of Automation and Information Engineering » Xi’an University of Technology ,
Xi’an 710048, China;
2. School o f Computer Science and Technology, Inner Mongolia University for Nationalities,
Tongliao 028043 ,China)

Abstract: With the development of multimedia technology, digital image processing techniques
are widely used in the fields of video conference, the videophone, family amusement, supervisory
control system, public security and robot navigation, etc. But the contradiction is more and more
conspicuous between the large number of image data and the limited capacity of band width, H.
264/AVC has become a new generation of international video compression standard for its high cod-
ing efficiency and good network compatibility, which is enacted by ITU— T and ISO/IEC Joint
Working Group. It has very extensive application prospects in the area of digital media. The feature
of new generation video coding standard H. 264 and the Codec Engine of TI DaVinci technology are
introduced, H. 264 encoding algorithm is discussed, its algorithm was validated using VC6. 0, and
the implementation and optimization of H. 264 was realized on TMS320DM6446 platform. The code
can be used as a multimedia communication terminal platform.

Key words; H. 264; DaVinci technology; encode/decode engine; ported and optimized



