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ABSTRACT

While H.264/AVC is in wide use for multimedia applications such as DMB and IPTV service, we have
limited usage cases for embedded real-time applications due to its high computational demand. The paper
provides judicious guide line for optimization method selection, by presenting the detailed experiments data
through the development process of a real time H.264 software encoder on embedded DSP. The experimental
analysis includes an intensive profiling analysis, fast algorithm application, optimal memory assignment, and
intrinsic-based instruction selection. We have realized a real-time software that encodes CIF resolution videos 15
fps on TMS320DM64x processors.
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/| for zigzag_scan_8x8_frame
#define ZIG(,y,x)

level[i] = dct[x*8+y];

/| for zigzag_scan_4x4_frame
#define ZIG(,y,x,)

level[i] =dct[0][(x<<2)+4];
WA

/| for zigzag_scan_8x8_frame
#define ZIG(,y,x)

level[i] = dct[x][y];

/| for zigzag_scan_4x4_frame
#define ZIG(,y,x)

level[i] = dct[x][yl;

WS

a3l 3. -mt AHE-S A% A (dete)
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A - n' r
RAM controlle: Address
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A w2 A543 (cycles (%), QCIF, Forman

LIP L1D
Total Stall Stall speedup
4-way/OKB 1,373M | 672M | 313M
4-way/32KB 1,013M | 332M | 290M | 1.35x
4-way/64KB 823M 260M 172M | 1.23x
4-way/128KB | 623M 147M | 84M 1.32x

4-way/256KB | 474M 44M 38M 1.31x

E 4. L2 AA wE A543 (cycles (%), QCIF, Forman
20 frames)

Total L1P L1D

Stall Stall

external mem 623M 147M 84M
internal mem 611M 141M 7™M
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CODE_SECTION/DATA_SECTION pragma® A}
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/| #pragma CODE_SECTION (symbol, ”Section
Name”)

#pragma

CODE_SECTION(pixel_satd_wxh,” .text:hotspot”)

/| #pragma DATA_SECTION (symbol, “section
name”)

#pragma
DATA_SECTION
" far:hotspot_data”);
/| video.cmd
MEMORY ({
CODE_MEMO: origin = 00000000h len = 00012000h
DATA_MEMO: origin = 00012000h len = 00001000h
}

SECTIONS {

.text:hotspot:{ }> CODE_MEMO

far:hotspot_data:{ }>DATA_MEMO

(intra4x4_cbp_to_golomb,
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L2 Cache128KB
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Stack 8KB
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1 DFFFH
Data Section 48KB
12000H
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Code Section72KB
0 0000H
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® SAD (Sum of Absolute Differences)

SADSI4HS H.264 VBS(4x4, 4x8, 8x4, 8x8,
8x16, 16x8, 16x16) WHWZ Fasjr}l oidoz
SAD 4x4<14tel] IntrinsicS 443 H¥= _amem4()
E AF83le] 4ulo]E =R dHloleE ¢l &4
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= Felslginh

® SATD (Sum of Absolute Transformed
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® SSD (Sum of Squared Differences)
SSD= SADS} fARE Aaks AAG FA7H
oAl WHe7F F w2 Solvh® unpack IS 7

A Aol Aol7k glek 18] 99} o] = HA
3te Salgh Fof FaHoR oF 169w FE A
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o okxlsl o Adokx}z} k4

FAkEtet AefztsE AshE 75l _mpyu(),
_mpysu(), _mpy() intrinsice A-43}] AUEEE
=Y ook 2E|a Aalabgels] Beg Hels
= Wzl d9sisly] wiel LID A&
n|27} FoEr) quantdx4_()2} dequant_4x4()
M3} A3} zbzre] el 1.52u09F 1.23u) o] As
Pl sislch

001' _!.1., A o

3.4 1 2o e A LdaelE
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] W22 UMH(uneven multi-hexagon search)E-
AR o] Qlek [18]ell= PCAelA] UMHZF
Diamond ¥AHr} oF 3wl -]3 PSNRFS =
th= A& & 4 Stk £ =EelA= Diamond
S-S ARgSte] ok PSNRIME A7),
pixel_avg() ¥l #pragma UNROLL¥} _amem4(),
_avgud(), mem4()E AHE3le] o] 3 SEE
ok 424w A= AS dgich

=3k me_croma)= A AR gk €29

S3ej9] A3} A% A Ha (Y $AED)

k

¥ 7.

video (frames) frame rate | PSNR bitrate
(fps) (db) (kbps)
Akio (300) 86.2 40.5 81.9
news (300) 69.7 38.8 128.4
froeman(400) 52.1 37.5 240.8
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