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Design of an Image Processing ASIC Architecture using Parallel
Approach with Zero or Little Communication Overhead
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Abstract

This paper proposes a new parallel ASIC architecture for real-time image processing to reduce
inter-processing element (inter-PE) communication overhead, called a Sliding Memory Plane (SiM) Image
Processor. The SHM Image Processor consists of 3X3 processing elements (PEs) connected by a mesh
topology. With easy scalability due to the topology, a set of SIM Image Processors can form a
mesh-connected SIMD parallel architecture, called the Slil\fi Array Processor. The idea of sliding means that
all pixels are slided into all neighboring PEs without interrupting PEs and without using a coprocessor or a
DMA controller. Since the inter-PE communication and computation occur simultaneously, the inter-PE
communication overhead, significant disadvantage of existing machines greatly diminishes., Two [/O planes
provide a buffering capability and reduce the data YO overhead. In addition, using the by-passing path
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provides eight-way connectivity even with four links, With these salient features, SiM shows a significant

performance improvement. This paper presents architectures of a PE and the SIM Image Processor, and

describes the design of an instruction set.
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REFEE FA FERle]l FHE gk et of
e dunglEe A FEglel FYY 4 stk

g 6o duE)Ee 119 59 (h) YEF Aol sl
Y_magnitude® A& £ Ark vkl 8-hite]

diolel dAebd X magnitudeo] ] 10 ApolE,

Y_magnitudeo] thal 10 Alejdo] HQFhct upepr] o
Hoj Alol&ol 100 nsel 7FHBIH F HQAITH: 2 u
solch

own_pixel < Latch;
s <= South pixel:
/*Store pixel in memory:
Sliding to North#/

T « own_pixel;
s < Southwest pixel: /*Sliding to Eastx’

T « T - Latch:
s+ West: ~#Sliding to South=/

T — T (Latch<Latch)is < Northwest pixel:
/< represent 1-hit left shigts

T T lLatch
s« North: /#Sliding to Westx/
s < Northeast: /*Sliding to North*/

T « T + Latch:
s+ East: /*Sliding to North*/

T « T + (Latch<Latch)is « Southeast:
/*shding to North*/

X Mag « (T+Latch) >2
/#two 1-bit nght shiftsx/

713 6. Sobel giikabell wigh ¥ ke
Fig. 6. The Parallel Algorithm for Sobel Operator
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