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(Implementation of the Squared-Error Pattern Clustering

Processor Using the Residue Number System)

(Hyeong Min Kim and Won Kyung Cho)
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Abstract

Squared-error Pattern Clustering algorithm used in unsupervised pattern recognition and image
processing application demands substantial processing time for operation of feature vector matrix.
So, this paper propose the fast squared-error Pattern Clustering Processor using the Residue Number
System which have been the nature of parallel processing and pipeline. The proposed Squared-error
Pattern Clustering Processor illustrate satisfiable error rate for Cluster number which can be divide
meaningful region and about 200 times faster than 80287 coprocessor from experiments result of
image segmentation. In this result, it is useful to real-time processing application for large data.
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1. Flow chart of squared-error clustering.
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Table 1. Comparison of processing time.
Unit(Sec.)
. PROPOSED 80287
CLUSTER | proCcESSOR | CO-PROCESSOR
2 0. 0246 5. 50
4 0.0442 11. 10
8 0. 0836 22.31
16 0. 1622 44.72
32 0.3190 88. 55
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Table 2. Experimental result of image
Segmentation.
Image Grey | Cluster {Pattern Mi;(;l:a;s:rl;led Error
& Level | Number | Number (%)
Number
2 4096 5 0.12
“LINCOLN" 64
3 4096 70 1.70
2 4096 0 0.
“HOUSE" 64 3 4096 0 0.
' 4 4096 160 3.90
2 16384 0 0.
“CRONKITE"| 256 3 16384 72 0.43
4 16384 612 3.73
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Fig. 6. Image segmentation result of cronkite

image.
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