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Adaptive Simplified PCNN Parameter Setting for Image Segmentation

ZHOU Dong-Guo* GAO Chao" GUO Yong-Cai*

Abstract
the original PCNN model and simplifies its parameters, and then presents a method for adaptive parameter settings.

In order to extend the pulse coupled neural network (PCNN) to image segmentation, this paper improves

The proposed method adopts the relationship between the neural threshold and the region characteristic of pulse output.
Meanwhile, an optimal method is introduced to find the optimal linking coefficient value. As a result, our model can
iteratively segments the targets from the background. Experimental results on synthetic and real infrared images demon-
strate that the proposed method has better adaptability to the complicated images when compared with the widely used
threshold and two state-of-the-art PCNN models, and shows good robustness for noisy images.
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Table 1 Performance of synthetic image segmentation

yielded from different methods

ViR IWaRER Otsu’s Wei’s Zhou's AT
FPR 0.0162 0.1184 0.0058 0.0038
FNR 0.1094 0.2878 0.1367 0.0049
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Fig.2 Segmentation results of synthetic image ((a) Synthetic image; (b) Noisy image; (c¢) Histogram of noisy image;

(d) ~ (g) The results of Otsu’s, Wei’s, Zhou's, and the proposed model, respectively)
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Fig.3 Segmentation results of infrared images ((a) Original images; (b) Histogram of original images; (c) ~ (f) The

results of Otsu’s, Wei’s, Zhou's, and the proposed model, respectively)
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Table 2 ME value of infrared image segmentation results

yielded from different methods

1% Otsu’s Wei’s Zhou's AT
1 0.5162 0.7991 0.0011 0.0009
2 0.0235 0.5843 0.0234 0.0219
3 0.4832 0.7724 0.4778 0.0070

%3 SEIEE D PCNN BRI B L R BRI AR
ZATI ]
Table 3 Results in terms of number of iterations and
times in each iteration resulting from PCNN model for

test images

Wei’s Zhou's ARICTTi
K%
n t (s) n t (s) n t (s)
1 100 0.0038 17 0.0087 15 0.0097
2 100 0.0034 87 0.0173 27 0.0101
3 100 0.0035 113 0.0252 26 0.0114
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Fig.5 Varying values of Vg through iteration
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Table 4 Final values of Vg and the center of object in

test images

K 1 2 3
HAsH 195.3089 215.9192 143.9349
Vi 195.5804 208.6219 143.3715
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Fig.6 Varying values of 8 through iteration

0.12
—o— K1
0.1} —— E{% 2
008 e

0.06

ME

0.04 1

0.02

30

K7 MEEBEIEAAZ b 2k
Fig.7 Varying values of ME through iteration
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