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Abstract

Improving the speed of image processing is in great demand according to spread of high quality visual media or
massive image applications such as 3D TV or movies, AR(Augmented reality). SIMD computer attached to a host
computer can accelerate various image processing and massive data operations. MAMS is a multi-access memory System
which is, along with multiple processing elements(PEs), adequate for establishing a high performance pipelined SIMD
machine. MAMS supports simultaneous access to pq data elements within a horizontal, a vertical, or a block subarray
with a constant interval in an arbitrary position in an MxN array of data elements, where the number of memory
modules(MMs), m, is a prime number greater than pq. MAMS-PP4 is the first realization of the MAMS architecture,
which consists of four PEs in a single chip and five MMs. This paper presents implementation of image processing
algorithms and performance analysis for MAMS-PP16 which consists of 16 PEs with 17 MMs in an extension or the prior
work, MAMS-PP4. The newly designed MAMS-PP16 has a 64 bit instruction format and application specific instruction
set. The author develops a simulator of the MAMS-PP16 system, which implemented algorithms can be executed on.
Performance analysis has done with this simulator executing implemented algorithms of processing images. The result of
performance analysis verifies consistent response of MAMS-PP16 through the pyramid operation in image processing
algorithms comparing with a Pentium-based serial processor. Executing the pyramid operation in MAMS-PP16 results in
consistent response of processing time while randomly response time in a serial processor.
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Fig. 1. Functional block of parallel processing system.
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