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Pipelined Parallel Processing System for Image Processing
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Abstract

In this paper, a parallel processing system is proposed for improving the processing speed of image related
applications. The proposed paraliel proccssing system is fully synchronous SIMD computer with pipelined architecture
and consists of processing elements and a multi-access memory system. The multi-access memory system is made up
of memory modules and a memory controller, which consists of memory module selection module, data routing
module, and address calculating and routing module, to perform parallel memory accesses with the variety of types:
block, horizontal, and vertical access way. Morphological filter had been applied to verify the parallel processing

system and resulted in faithful processing speed.
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Fig 5. Waveform during simulation of the proposed
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E 2. oldle dAE WHEAE] MM FH3Y FHXNT

Table 2. Estimated processing times on the previously designed parallel processing system

SERCEY SE Erosion Dilation Difference Edge Detection
Size (sec) (sec) (sec) (sec)

QCIF(176x144) 3x3 0.018153 0.018153 0.004847 0.084776

" 5x5 0.049040 0.049040 0.004847 0.102927

CIF(352x288) 3x3 0.072610 0.072610 0.019388 0.164608

" 5x5 0.196162 0.196162 0.019388 0.411712
AE AL Atk olA & Aol At FFE MaHdAAE B
Table 3. Estimated transfer times between host computer goleE $£xAoF AT B olg AANL ¢

and the proposed system
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98 94

Al ZH(WRITE)

Faky

Al ZHREAD)

QCIF(176x144) |  1.140480(ms)

1.520640(ms)

CIF(352x288) | 4.561920(ms)

6.082560(ms)

aega, AL AxvA £y ZARe F 49

E 4. At wHEMI]dAM FHT £
Table 4. Estimated processing times on the proposed

system
4 SE | Erosion | Dilation | Difference Degdgt?on
A | Size | (sec) (sec) (sec) £
(sec)
QCIF(1
3x3 {0.00760320.0076032} 0.002249 | 0.017455
76x144)
" 5x5 {0.019768310.0197683| 0.002249 | 0.041786
CIF(352
3x3 {0.0304128)0.0304128] 0.008997 | 0.069823
x288)
" 5x5 [0.0790732|0.0790732 0.008997 | 0.167143
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Fig 6. Experimental results : Times yielded by

processing edge detection on 256-level images
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