% A Z2ANE A8 28 o1HR oj=As AA A4 A 4
532001-385P-5-4
FeA el Z2AAE A3 B84 ol oj=dlk AR T

(An Efficient 2-dimensional Addressing Mode for Image
Processor)

EmiET FARAKT O &£FE KT
(Yun-Ho Ko, Byoung-Ju Yun, and Seong-Dae Kim)

o ok
4 7

B =RodMe za2ad sbedt shesle] A 44k AElg agded aysb] g AR WEe
o=~ A4 HPH(addressing mode)& Alglgi} 7182 omdHa A wbEe AT 22 LAardAl
Feje] diole] Aelel Age vhd, Al vzl o=l A s G4k dHole o]kl SAS
283 Az vz ojeda A iYelch AMAR WL 712 viRy] TRE wFR] gogiE of
A dlolele] HAE BAR ¢ ole Y SHUeE JHoR wiwele] AR gAdelE & A
£ F3efolh

olxIZ el BAE AYe AL sEE omwa AA e ohed e S A 9A, AE
sleglojolld] ofa} wjojd] Fx] faldel & 2]-E BT oRN, dldof & mEawe I Alo|=E
24 stedee) A%5E BT FAG 29 54 S8 RobelM aTEE AAY B2 sbesAl gk of
22, 44t dolelrt 7l oAl BAg au® wdsleg, AMEAP) el A o]AEHE Ea o
ZeFleldE Ze g & o gt o9 2 oIl vme] oj=ds XA WL Z4F DSP, media
processor, ZH Az Fof] o]4% & glck B =Feolde o2t o|xl iR HeHa AH siEe
ML ARt FAl, ol AgH R | 03 st=de] 125 ATk

N

Abstract

In this paper, we propose a new addressing mode, which can be used for programmable image
processor to perform image-processing algorithms effectively. Conventional addressing modes are
suitable for one-dimensional data processing such as voice, but the proposed addressing mode
consider two-dimensional characteristics of image data. The proposed instruction for
two—dimensional addressing requires two operands to specify a pixel and doesn’t require any change
of memory architecture.

The proposed two-dimensional addressing mode for image processor has the following
advantages. The proposed instruction combines several instructions to load a pixel data from an
external memory to a register. Hence, the proposed instruction reduces required code size so that
it satisfies high performance and low power requirements of image processor. In addition, it uses
inherent two-dimensional characteristics of image data and offers user—friendly instruction to
assembler programmer. The proposed two-dimensional addressing mode is applicable to DSP, media
processor, graphic device, and so on. In this paper, we propose a new concept of two-dimensional
addressing mode and an efficient hardware implementation method of it.
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<C Code >

int motion_vetor_x, motion_vector_y:

int x, ¥, x_pred, y_pred;

int prev_image[height] [width];

int compensated_image [height] [width]:

for( all current image pixel x, y ){
x_pred = x + motion_vector_x;
y_pred =y + motion_vector_y;
if( x_pred > image_width )
x_pred = image_width;
1f( y_pred > image_height )
y_pred = image_height:
compensated_image[y][x] = prev_image[y_pred] [x_pred];
}

a3 3. $A49 By e e gams
Fig. 3. Pseudo code for motion compensation pro-
cedure.

23 39 o AlEEE (r,»)Q FA kel O &
Q) BARE 918, WA JA o] A gl 224
wE] ZHmotion_vector X, motion _vector y)& H&f &
29l BAF A BEsfor she stael dAE Faich of
o Fx A7} A4 AAE Helvls A 44 7474]
o sl e B AAAN Eelal ke
gt ol3fdl A 8l ¥ 39 oafEEs
AHgste] A7) 34 AAE W
3 Z719) Huizker Ag Al7iA =
Ak
)&=

[o]
A&

tle

i

ol
ol wme] o=l AA el sidnt o
Zeolot. o)l dlme] ol=wx 4 7y
AHsl] sl 23 49 5= A2 Ak A1
o] ALEHA] ¢ 799 AR89l o’k RISC =
2xxe] ojgee] F=d vepla 9ok 71K ad
5ell4 A8l ISTORE =%l ILOAD®} Wi-$-she
dlole] A4 wEdefolet.

a3 49} 5ellA] FH49 ®Ad A sk s A
AR FLel g3 FE2 olE 571 A3 A
SRS 7156}11 W3 FEfel] 7 SadE
7t e Z=2 rlesial



2001 98 BT IHeH
<Convetional Assembly Code >

%R1, R2 : motion_vetor.x & motion_vector_y

%R3, R4 : current pixel x & y

%R5, R6 : predicted pixel x_pred & y_pred

%Previous Image ptr address 0AAAAH

%Compensated Image ptr address 01000H

%R7, R8 : Image width & Image height

%RY : compensated pixel value(prev_image[y_pred][x_pred])
%R10, R11 : temporary storage

%or( all current image pixel R3, R4 }{

ADD R5, R3, Rt %x_pred = x + motion_vector_x
ADD R6, R4, R2 %y_pred =y + motion_vector_y
BCND Path1, R5, le. R7 %x_pred <= image_width
LOAD RS, R7 %x_pred = image_width
Path1 : BCND Path2, RS, le. R8 %y_pred > Image_height
LOAD R6, R8 %y_pred = image_height
Path2 : MUL R10, R5, R7 %x_pred * image_width
ADD R11, R10, R6 %x_pred * image_width + y_pred
LOAD, 4exeq RO. #0AAAH, R11
MUL R10, R3, R7 %x * image_width
ADD R11, R10, R6 %x * image_width + y_pred
} STORE | 4exea #01000H, R11, RS
O 4. 249 ¥ w95 H7 71E Z2AA

o o4 3=
Fig. 4. Assembly code to perform motion compen—
sation in the conventional processor.

<Assembly code using proposed instruction (ILOAD)>

%R1, R2 : motion_vetor_x & motion_vector_y

%R3, R4 : current pixel x & y

%R5, R6 : predicted pixel x_pred & y_pred

%Previous Image ptr address 0AAAAH

%Compensated Image ptr address 01000H

%R : compensated pixel value(prev_image[y_pred] [x_pred])

for( all current image pixel R3, R4 }{
ADD R5, R3, R1 %x_pred = x + motion_vector_x
ADD RE, R4, R2 %y_pred =y + motion_vector_y
ILOAD RO, R5, R6

} ISTORE R3, R4, RY

33 5. oA Hmg olmds AY e o4

o—]/ul 11] LA

Fig. 5. Assembly code using 2-dimensional addressing
mode.
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