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Abstract

This paper implements and improves the performance of high computational subtractive clustering
algorithm using a single instruction, multiple data (SIMD) based many-core processor. In addition, this
paper implements five different processing element (PE) architectures (PEs=16, 64, 256, 1,024, 4,096) to
select an optimal PE architecture for the subtractive clustering algorithm by estimating execution time and
energy efficiency. Experimental results using two different medical images and three different resolutions
(128x128, 256x256, 512x512) show that PEs=4,096 achieves the highest performance and energy

efficiency for all the cases.

» Keywords : Cluster estimation, Subtractive clustering algorithm, Parallel processing,
Many-core architecture
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Table 3. Modeled system parameters

Parameters Values
Clock frequency 1GHz
Interconnection network Mesh
Technology 28nm
Image type and size
Image2
Size Cluster Size Cluster
128x128 5 128x128 4
256x256 5 256x256 3
512x512 4 512x512 3
PEs 16 64 256 1024 4096
128x128 1024 256 64 16 4
Data/PE 256x256 4096 1024 256 64 16
512x512 16384 4096 1024 256 64
M /PE 128x128 32.768 8.192 2.048 0.512 0.256
e”[”zé‘]’ 256x256 131.072 32.768 8.192 2.048 0.512
512x512 524.288 131.072 32.768 8.192 2.048
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E 4. |30 Z2MMQL A GPUSRMR| Ms H|w
Table 4. Performance comparison between the many-core
processor and a commercial GPU

Units GPU Many-core
processor
Number of 336 4,096
core
Clock (GHz) 1.620 1
frequency
Execution (ms) 195.387 44.9
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