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Memory Architecture Independent Description and Execution

of Embedded Image Processing Programs

TATSUNORI KANAIL* JUN'ICHI SEGAWAT and NAOMI TAKEDA'

Writing optimized image processing programs for a memory architecture of target system is
a key to improve performance, reduce bus utilization and save power consumption. However,
deep understanding of target system architecture and sophisticated programming techniques
are required for programmers. Program development method not depending on knowledge
and experience of programmers is needed for productivity and quality of programs. So, we
developed a new programming system where we write loop-less image processing programs
without considering particular memory architecture such as local memory, DMA and cache
memory, and the programs are executed efficiently by adapting to target memory architecture
of embedded processors or DSPs. Adopting a new programming style which is to describe
range of image data for repetitive processing unit explicitly, we can calculate working set easily
and schedule execution sequence suitable for a target system. This system will be a practi-
cal solution to reduce programmer’s tasks and promote reusability of programs in embedded
image processing.
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Fig.1 Data path of ADSP-BF561 processor.
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module EdgeDetection
input Input]mageiﬁfjgsesize
output OutputImage™'*6

imagesize
imagesize = (480, 720)
Smooth(N) =

param

function

ON+ ON+ ON+ ON+N+ ON+ ON+ ON+ ON

(—1,—-1) (—1,0) (—1,1)

(0,—1) (0,1) (1,—1) (1,0) (1,1)

Laplacian(M) = (O M+ OM+ OM+ OM-4xM

(—1,0) (1,0) (0,—1)

(0,1)

body OutputImage = Laplacian(Smooth(Inputimage))

02 00ooOooooooo
Fig.2 Edge detection program.
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Fig.3 Sub-arrray extraction operator.
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Fig.4 Repeated sub-array extraction operator.
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module OpticalFlow
input Previous T;Zﬁfgsesize , Currentﬁfif;ﬂ”
output MotionVectorbc;Z;’rd

param imagesize = (480, 720),

threshold = 30

Csize = (8,8), Psize = (60, 60)
Cbase = (0,0), Pbase = Cbase — (Psize — Csize)/2
step = (8,8),  blks = (imagesize — Csize — Cbase)/step + 1
(0, 0) when A src — \7src < threshold
. _ psrclpdest —Psrct1
function  Search(dest, src) = v@SAD( dest, @src) — (Pdest — psrc)/2  otherwise
(0,0)#(1,1)
SAD(z,y) =) |z — y‘
Psizefiblks Csizefiblks
body MotionVector = QSearch @ Previous, @ Current
Pbasefstep Cbasefstep

05 0D000000O00O000O0O00O000O000ODO0ODOOODOOODOO00O0
Fig.5 Optical flow calculation program using block matching for motion detection.

OpticalFlow(Previous, Current)
~ \

N )
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Fig.6 Calculation of optical flow.
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Fig.7 Working set of EdgeDetection program.
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Table 1 Working set information of operands.
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