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ABSTRACT

Cellular Automata is discrete dynamical systems which natural phenomena may be specified complete
ly in terms of local relation.

In this paper we propose noise removal and edge detection algorithm using a Potts Automata which i
s based on Cellular Automata. The proposed method is aimed to locally increase or decrease the differ
ences in gray level values between pixel of the image without loss of the main characteristics of the i
mage. The dynamical behavior of these automata is determined by Lyapunov operators for sequential a
nd parallel update. We have found that proposed automata rules present very fast convergence to fixed
points, stability in front of random noisy images. Based on the experimental results we discuses the ad
vantage and efficiency.
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1% 3.(a)Original image
(b)image corrupted by uniform noise
(c)4-neighborhood sequential updating
(d)8-neighborhood sequential updating
(e)4-neighborhood parallel updating
(f)8-neighborhood parallel updating
(g)average filtering

b TIEEILS 9% (h)low-pass filtering

(i)median filtering

(j)Gaussian filtering.
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A
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1Y 4. (a)image corrupted by Gaussian Noise
(b)4-neighborhood sequential updating
(c)8-neighborhood sequential updating,
(d)4-neighborhood parallel updating
(e)8-neighborhood parallel updating,
(f)image corrupted by impulse noise
(g)4-neighborhood sequential updating,
(h)8-neighborhood sequential updating
(i)4-neighborhood parallel updating,
(j)8-neighborhood parallel updating

T =z Rin F1kak xEdat PSNR
ARG 128.05 117 57.67 .

oz FdRx |Gaussian|impulse |79 ¥ |Gaussian|Impulse |3 [Gaussian|[mpulse |3 9% 3% |Gaussian|Impulse
127.93 | 127.40 | 127.99 116 116 116 5839 | 58.79 | 5874 | 24.45 | 22.33 | 2094
. 4vkek | 12816 | 127.71 | 127.96 117 117 117 56.40 | 56.50 | 56.81 | 2959 | 2541 | 29.35
P.) seauential gwak | 12825 | 127.61 | 128.07 116 116 116 5552 | 5552 | 56.27 | 2893 | 24.87 | 27.76
A paralle] 4kek | 12819 | 127.71 | 127.96 117 117 117 5642 | 56.49 | 56.81 | 29.13 | 2541 | 29.35
gwak | 12843 | 127.61 | 128.08 117 117 117 5558 | 5561 | 56.21 | 2839 | 24.67 | 27.30
Average filter 12718 | 12661 | 127.20 116 116 116 5491 | 54.00 | 53.26 | 2863 | 25.09 | 27.35
Low-pass filter 100.15 | 126.90 | 127.48 86 86 86 6838 | 54.04 | 53.15 | 1825 | 24.96 | 26.73
Median filter 127.83 | 127.81 | 127.87 117 117 117 56.16 | 5542 | 56.46 | 2837 | 2512 | 2848
Gaussian filter 127.35 | 126.87 | 127.43 98 98 98 5693 | 56.72 | 57.03 | 2317 | 23.49 | 2257
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