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An Efficient 2-dimensional Addressing Mode for Image Processor
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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. Combining several instructions to load a
pixel-data from an external memory to a register, the proposed
instruction reduces code size so that satisfy 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.
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IOAD X, ¥, R1 data memory
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<Assembler code contelning proposed Image LOAD >

%A1, R2 : motion_vetor_x & motion_vector_y
%A3, R4 : current plxel x & ¥

%AS5, R6 : predicted pixel x_pred & y_pred
%Pravious Image pir address OAAAAH
%Current image ptr address 000004

%A11 : current pixel Memory Address

;or( all current image pixe! R3, R4 ){

ADOD A3, R1, RS %x_pred = x + motion_vector_x
ADD R4, R2, R6 %y_pred = y + motion_vector_y
ILOAD RS, R6, A
STORE A, @R11
}
Fe) ) = 5
a2y 3. £49 B4E T2 A4 7€ ZRAANY
B
slgge m=

<Convetional Assembler Code >

. %R1, A2 : motlon_vetor_x & motion_vector_y
%R3, R4 : current pixel x &y
%RS, R6 : predicted pixel x_pred & y_pred
%Previous Image ptr address DAAAAH
%Current Image ptr address 00000H
%RA7, A8 : Imagse width & image height
%R11 : current pixet Memory Addraess

for( all current Image pixel A3, R4 }{

ADD R3, A1, RS %x_pred = x + motlon_vector_x
ADD R4, R2, R6 %y_pred = y + motlon_vector_y
BCND Pathi, RS, le. R7 %x_pred <= image_width
LOAD R7, R§ %x_pred = image_width
Patht : BCND Path2, R6, le. R8 %y_pred > image_height
LOAD R8, R6 %y_pred = imaga_height

Path2 : MUL R9, R5, A7
ADO R10, Rg, R6
ADD RS, R10, #0AAAH
LOAD @R9, A

' STORE A, @R11

a9 4. olxd wRE o= A JIYE o4
g FAY BAe ojdEe =

%x_pred * image_width
%x_pred = image_width + y_pred
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Filtering

20000000 -
18000000 -
16000000 :
14000000
12000000

10000000 *

No of operation

8000000 ;
6000000

4000000 ¢ -

STORE SUB LOAD IMM  MUL CIMP ADD ILOAD ISTORE TOTAL
Instruction

B without 2D image addressing mode M with 2D image addressing mode
a2y 9 AEY A A o)A o= A 7YY
A] =
o o

Motion Compensation

No of operation

STORE (SR LOAD MUL (MM CJMP  ADD ILOAD ISTORE TOTAL
Instruction

B without 2D image addressing mode B with 2D image addiessing mode
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