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College Of Information Science And Engineering QingDao
ABSTRACT: This paper completes the division of Intra-prediction module by

researching its implement method. What is more, this paper achieves the hardware
design of Intra-prediction. In this design, a Processing Element(PE), whose critical
path is short and which economizes hardware resource, is brought up. This PE
contributes to pipeline design and can improve the running frequency. And, In the
samples management module, we adopt a kind of Ring-Ram, which can pre-load
samples and improves the prediction’s speed. The verification and test in Cyclone 1l
FPGA platform from Altera Cor indicates the intra-prediction module in this design

can work well with 100MHz, and the decoding speed is increased by 19.4%.
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= regs_data[7..0] Pred_out2[7..0]
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inst
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Port Width | Direction ¢Pescription
Clk 1 Input EX g
reset_n 1 Input R, MR AR
regs_data 7 Input A A i A\
regs_wr 1 Input Gt A%
regs_addr 3 Input A as Hhk
end_of sum 1 Input N EAGRE S
sum_out0-7 7 Input FRBIERN, — KN4
sum_counter 4 Input FR78 AT N sum_out0-7 & 2R
JLE\ s
Pred_out0-7 7 Output TRE A, — g —AT
end_of pred 1 Output — YR 45 R
outdata_valid 1 Output A
B A-2 it PN TREIINASE e r 27 A7t s k0 B 2
A Huhl: i ]
blk_counter 000 YT R R
Mb_x 001 YRR YUK E
Mb_y 010 TR R B
cmd_mode_reg 011 cmd_mode_reg {77
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System Contents 1 System Gener aii:uﬂ

a
e 2 L - 4
1 Componant Library Target— - a Nk Settings
avs_intra_pred Device Fami\y_lcycbﬂe Il - .,J Mame 4 Saource MHz Add
i v — B clk |External 50.0
i e o O pll_c0 pil.co 1000 Femove
Hios Il Processer ) § pil_c1 pil.c1 1000
vaaip )
=-AVS = r—
IQIT_Irtrapred_Sum_if Use C-J..;l Maodule Name | 4 Description Clock Base End
Ada I Mios I Processor pll_c0 0x08202800 |0x0S202ffF
[ nchip_mem |On Chig Memary (RAM or ROM) pll_c0 0x08201000 |0x0S201£fF
e . pll PLL clk 0x08203200 |0x0320321F
B-Memories and Memory Cartroliers ~ timer Interval Timer pll_co 0x08203220 |0x0520325F
E-Peripherals Icd timerstamp Interval Timer pll_c0 0x08203240 (0z0820325F
E-PLL 72 sdram SDRAM Cantroller pll_co 0x04000000 [JXOTFFEEEE
E| Templates ¥ pio_button FIO (Parallel 110) pll_cd 008203280 (0x0220328F
- @ master_femplats [ pio_green_led FIC (Paraliel 110} pll_cl 0x08203260 |0x08203261
! B-USB v pio_switch PIO (Parallel 110) pll_ct 0x08203290 [0z0320329F
B-Video and Image Processing Icd | @ pio_red_led FIO (Parallel 110) pli_c0 0x08203270 [0x0520327F
v sysid System ID Peripheral pll_cl 0x082032a0 |0x082032e7
[ tag_uart UTAG UART pll_cd 0x082032e8 [0x082032aF
[ vgaip_inst vgain pli_ch 0x08000000 |0x0SI1fEfff
v SD_CLK PIO (Parallel 110} pll_cl 0x082032e0 (0x052032af
v SD_CMD PIO (Parallel 110} pll_cl 0x082032b0 (0x052032bF
¥ [® SD_DATA PIO (Paraliel 110} pll_cl 0x082032cl [0z082032ef
[ l SD_DATA3 PIO (Paraliel 110} pll_co 0x082032d0 |0x032032df
I ol I iclct_slave muitiple 0x08203000 |0x082030fF
4q m 4 1QIT_Intrapred_Sum_slave QT _Intrayz=d_Sum _if pll_co & 0x08203100 0082031 £F
e —

hI 4| | 1]

New | Edit | Add | Ramoval Editt | El =Y 7| s Address Map. Fitters | Fitter: Default

5-2 M PriE i) SOPC R4t

AR AAT B A B AL STIBEA 15 U A AT () AVSL-P2 i 5 A P2 JECRTAH IV (1)
R A9 A C http://cosoft.org.cn/projects/avsdec ) o« £E HE 4T M) 3k B T 2 )
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McldctRecOneMarcroBlocK &% H 1] inv_transform_B8 p& 4. ReconB8 k&% L I
o S5 € PR Mot P TR0 R S AT e CR T R 5t T o, B R AL

IOWR(IDCT_INTRAPRED_SUM_BASE,MB_Y,MbY);//'SMb_y7i {7 %
IOWR(IDCT_INTRAPRED _SUM_BASE,MB_X,MbX)://"5Mb_x 75 {7 #%
B ETE, A, FEAy
for(block=0; block<4; block++)
{
LumaResidual_offset = pLumaResidual+block*64;
II'5blk_counter 27 £ %%
IOWR(IDCT_INTRAPRED_SUM_BASE,BLK INDEX,block);

cmd_mode_reg = 0x80 | (pMblInfo[dwMblindex].bPredModeFlag[block]<<3)|
(pMblinfo[dwMbIndex].ilntral.umaPredMode[block]);

11’5 startf{5 5 FlpredmodeiZ )it %

IOWR(IDCT_INTRAPRED_SUM_BASE,CMD_MODE,cmd_mode_reg);

S #1871

if(pMbinfo[dwMblIndex].dwChp & (1<<block))

{
IOWR(IDCT_INTRAPRED_SUM_BASE,CBP,1);

for(y=0;y<8;y++)

{
offset = LumaResidualc offset + y*8;
for(x=0;X<8;x++)
{
IOWR(IDCT_INTRAPRED_SUM_BASE,IDCT_INPUT +
X, *(offset + x));
¥
}
}
else
{

IOWR(IDCT _INTRAPRED_SUM_BASE,CBP,0);
}
Luma_blk_base = (pbTopLeftY+(imgY)*ilmgWidth+imgX);
T3t FE A 2 4
for(y=0;y<8;y++)
{
Luma_blk base offset = Luma_blk_base +y * ilmgWidth;
for(x=0;x<8;x++)
{
*(Luma_blk_base_offset + x)=
IORD(IDCT_INTRAPRED_SUM_BASE,y*8 + X);

17



¥

}
}/ftor(block=0;block<4;block ++)

5.3 MiRGER

AIHI Nios IDE [ 301 22 4t il LR fifhi5 )5 1) rgb #icdfai

Lo HHRID IS rgb R it
. @it 5 PC ML - H B AT
AT L e A P TS

Nios ZR ZEHs hnii py 7
B2 Ja iRt i (K B

'.JProu!-s' E Console 523.. Prnperties | De]m.g|
;prld Fioz II i1 | conflgurat_:m [Hiog IT Hardware] Wios :

RS S 2 PC AL

i EL 1) A FE A 488 i bmp k% X S0, @&l 5-4. 5-5
B SLHEA TS B R DAIE IH A B T it A S A5

IR 46 B R B

- | Cu BB || B~ 5
niosZ-terminal: connected to har
nios2-terminal: "USB-Blascer [US

niosZ2-terminal: IDE stop b

(Use the

1
43

b L]
- it
ha B3 RS

wh
- L
[=]

M R R H

WL

ErTl

~ A o~
AN O

U S T T I -]
1R R R s o

75,193,400 14, 2.3 hy
25,57 A% 298 43, /
, 59,27, 82,

_,‘11.,49,5':,

o R R R OB M R M
(=1

o
-

P — ——— e
un.bat p'edrmcﬂ int.dat imgdata.dat x
"J“.,u..1.1.01........2.0,........’.U....
1 238,231, A3 86,1587 9,204,148,
2 2333280 ,230,224, 5 + Y97,
3,232 8324230, 23@\32 . 194,
47232 ,C3W 228,387 224 338,
B 231,232, 23 NA29,1592 J181,
Mes2, 231, 288 232,193,191, 1375, 205,
W2, 2259R¥71,207,200,200,£97,214,
8 180, 1845 191,175,190 ,212,214,223,
9 13184, 132,125,. 57941, 29, 43,
10 2NA 94,183, 168 39, 37, 42, 58,
114N, 19 i, 45, 49, 56,
AA 1’:; :,F\_T,élt’;, Ezi 43: 8: 541’
168,216,284 ,186, 79, 33, 52, 58,
14 179,2149232, 208, %0, 39, 51, 53,
15 212,228,225,221,105, 51, 57, 55,
16 8331 ,831P2259,224,113, 60, 65, 62,

17 148,195, 15C

,161,170,193,225,228,
A36.9133,132,130,144,169,192,193,

13%,122,10%,109,130,152,153,152,
J.—:: ;:JJ—-gr—26: J.20;J.42 J.s-:{lI;Sr
i 105,111,121,129,118,109,120,135,

4] 5-3 Nios\ ZR Geia A 1 i a1 2t B PC LA e A oy s Hodhes xoh b

%] 5-4Nios F Gl i £ 45 2] bmp &1 5-5PC HLARAS 4 tH s 45 21 bmp

18



5.4 HEESHT
HiRgsil3.

mrnnti ex |Il¢lmg| Procrtn| ’rnu.“ Pnptrtit: | lltbu.¢|l'ngru: |
{terminated” test runtime Nios IT HF configuration [Wies IT Har <terminated> test runtime of intrapred Nios IT KN configuwratic
file size are 55362061 bytes ile size are 55362061 bytes

The 0 frame (I) needs time: 336578073*10 ns The 0 frame (I) needs time: 273038715*10 ns
The 1 frame (P) needs time: S00738010%10 ns The 1 frame (P) needs cime: 768935305*10 ns
The 2 frame (B) needs time: 756791686%10 ns The 2 frame (B) needs time: 732132809+%10 ns
The 3 frame (B) needs time: 106509109%5*10 ns The 3 frame (B) needs time: 1038060776%10 ns
The 4 frame (P) needs time: 837592158*10 ns The 4 frame (P) needs time: 806263406%10 ns
The 5 frame (B) needs time: 837194296*10 ns The 5 frame (B) needs time: §13371953%10 ns
The 6 frame (B) needs time: 590541368*10 ns The & frame (B) needs time: 56%9824800*10 ns
The 7 frame (P) needs time: T19466537*10 ns The 7 frame (P) needs time: £22231792*%10 ns
The &8 frame (B) needs time: 757763045*10 ns The & frame (B) needs ctime: 735655397%10 ns
The 9 frame (B) needs time: 825934216*10 ns The 2 frame (E) needs t©

The 10 frame (P) needs time: 444682006*10 ns The 10 frame (P) needs ti

The 11 frame (5) needs time: 746491427*10 ns The 11 frame (3) needs

The 12 frame (B) needs time: 780986159*10 ns The 12 frame™QB) needs

The 13 frame (I) needs time: 402019808*10 ns The 13 frames (I) meeds ©

The 14 frame (P) needs time: 835325438*10 n= The 14 frame (F) needs

The 15 frame (B) needs time: 984507373*%10 ns The 15 frame (B) needs ¢

The 16 frame (B) needs time: 1125270329*10 ns The i6 fxame™(B)"needsd

The 17 frame (P) neesds time: 843126403*10 ns The 1% Efams (P) nesds

iThe 18 frame (B) needs time: 958722407*10 ns ihe 180frame (B) needs

The 19 frame (B) needs time: 1097639873%10 ns The 1% frame (B)leaiAds T

The 20 frame (F) needs time: 8604%4262+10 n= The 20 frame [(Py'\oeeds

The 21 frame (B) needs time: 2122803*10 ns h= 21 framgs V\B) needs ©

The 22 frame (B) needs time: 1121 468%1§ ns THED2? frameMEB) needs t

The 23 frame (P) needs time: 280791102*108as The 25 ffams (P) needs g4

The 24 frame (B) needs time: 96350443010 nS The 2A\N¥me (B) needs =T

The 25 frame (B) needs time: 103672115240 n_q The ZS\frame (B) needs,ci 1

The 26 frame (I) needs time: 405770058*107as THe et frame (I) needs gime: 327

The 27 frame (P) needs time: 235824302-100ns ‘The ' 27 frame (P) meeds/time: 82

£ - I i L &

B 5-6 4l A FfE IS — WBCEB 75 AL 1A 5-7 IR NITPY TR AR R JS BT T B TR

W P T R TR A, RN RS | AR, T P TR AR R
R R A v, DRt i) A (A BRe | Wiy I B /R P K. ] 5-6.
5-7 [FIXF LG, SRPH R — A 1P 5 22 3.8146s, 1T N AT P T A H BB 5
RS> LU G 3.0751s, HE i T 19.4% B . P T B i BRI
SEMR) T, AU Py BT 27— Lo R A (R M A T, BTRA, it T
AR I T Py B W A

6 B4

ARVt N FI AL BEAT T 0 AWt oS, [R50 A 1 H A Al A AE It 3 75000
BEAEAL T TR STSOR o A NAEIZLEIEA 1, Xt oA S0 PRI A A1 A BB B4 T 8¢
v IR IR T B BB AR, AR R e ST PE #EAT Tk, R

* LERTT Ay % P42 E) L IDCT . Intrapred AIFEAY = — @ BEATIRR A0, (HUZ, IXCTEUE WA Py TR ASE
Dep e e i, DRI AEAPERE 23 ANy, JUN T Intrapred ARk, DRIBCH U e 40 5 T 2 5 0 B R
19



ARBEMACRT, S B ADAERE R JF H, ROt R S E B R T IRK &K
v, ARSI A OISR (] S S 2 o A T SR e A T PR TN A R, AR BTt
TR T — R0 IATE ram, SEILFUNSHEREADIRE, e 1 TE .

I FEHE T Nios 11 (1) SOPC FGe LT, R LATIE BH bt Ay S0 AR R fie 8 S L T
MIhge, I HXT AVS bRl RIS E 8 3 i ke SRR A
S 30k
[1] FRs2. AVS Seilt i BRI FU[D], WAL bR %, 2006
[2] Hr B AR D ARRAE TR, (5 B A E S gm it 285 2 %70 PR
(GB/T 20090.2-2006), [l [E F br 4k 5 2 25 U1 23, 2006
[3] 2, FAHOR. AVS MRS 35 N A I A RECESE[I], 1 SN RSy
1, 2008, 44(36): 81-84
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