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Infrared image recognition based on region growing method
and BP neural network

CHEN Yue-wei, PENG Dao-gang, XIA Fei, Qian Yu-liang
(School of Automation Engineering,Shanghai University of Electric Power, Shanghai 200090, China )

Abstract: Aiming at the problems in the process of infrared image identification in the remote monitoring system of
substation inspection robot,a segmentation and recognition method of infrared image target equipment based on im-
proved region growing method and BP neural network is proposed. The linear relationship between the brightness and
the temperature in the infrared image is fitted by the least squares method, and the temperature field is established
based on the pixel. The seed point position of the region growing method is determined according to the set temperature
range. The Otsu method is used to determine the optimal segmentation threshold, and the gray level similarity threshold
is adopted as the segmentation criterion of the region growing method to complete the optimal segmentation of the win-
dow target area. The Hu invariant moments of the binary image of the device are considered as the feature vector of the
device shape,and its invariant and interclass divisions are verified. The recognition of the electrical equipment is real-
ized by the BP neural network introducing the additional momentum method and the adaptive adjustment learning rate
and the experimental data show that the optimized BP neural network has the characteristics of fast iteration, poor error
volatility ,and high classification accuracy.

Key words : improved region growth method; image temperature field; Hu invariant moment; additional momentum

method ; adaptive adjustment learning rate
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Fig. 1 Linear fitting of the brightness and temperature
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Fig. 3 Infrared image recognition flow chart
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Tab. 1 Image segmentation accuracy comparison

) FEGE IRk DAL R

S FNR | RSE | DSC | FNR | RSE DSC
Sk 0.27611|0.14917| 0.8168 | 0.0246 | 0.0157 | 0.8987
T | 0.2046 | 0.1689 | 0.8657 | 0.0875 | 0.0381 | 0.9007
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Fig. 4 Comparison of each segmentation method
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Fig. 5 Binary equipment of substation equipment
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Tab. 2 Binary image feature extraction

of substation equipment

ig= Huffi ¢’y ~ ¢'7
K14 (a) |0. 64547 [1.67285 | 0.54225 | 0. 75350 |0.30067 |0.62036 | 0. 18611

1% (b)|0.40910 | 1.64102 | 3.45222 | 3.59648 |0. 82154 |0.49484 | 0.56370

B4 (¢) 0.52315|1.51930 | 0.65212 | 0. 65989 |0.30325 |0.64013 | 0.69219

1% (d) |0.42092 [1.20378 | 0.78663 | 0. 16838 |0.38222(0.56118 | 0. 56938

&% (e) |0.29987 |0. 82053 | 2. 56661 | 2.38252 |0. 12326 (2.81440 | 0.61162

% (£) |0.46952 |2. 62244 | 3.72784 | 0.27186 |0.94609 |0. 82703 | 0. 82354

B4 (g) |0.46952 |2.62245 | 3.72784 | 0.27186 |0.94609 |0. 82703 | 0. 82354

1% (h)|0.46952 |2. 62244 | 3.72784 | 0.27186 |0.94609 | 0. 82703 | 0. 82354
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Tab. 3 Distance of the eigenvectors of different devices

f&a f&b {&e f&d f&e f&g f&h

f /0. 90517 | 0. 81262 | 0. 84607 |0. 82014 |0. 83176 | 0.0000 | 0. 00001
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Fig. 6 Tteration number and error curve of BP neural network
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Tab. 4 Classification and recognition statistics of BP network

Bt JH—AkJ5 Hu 3 Pz | SEPRIE | XA
1 -0.49744 1 -0.64789 | -0.33998 —-0.53404 | -1.16698 000 000 Kl 5(a)
51 -1 -0.227 0.909481 1 -0.7412 -0.9462 | -0.90299 001 001 K 5(b)
101 -0.63834 1 —-0.42622 | -0.41345 —-0.44594 | -0.36032 010 010 K 5(e)
151 -0.51219 1 0.194224 -1 -0.58694 | -0.24126 | -0.22542 011 011 Bl 5(d)
201 -0.86875 | —-0.4818 | 0.815848 | 0.679036 1 -0.63706 100 100 5(e)
251 0.885613 -0.3603 -1 1 0.609818 | 0.678719 | 0.680739 101 101 B 5(f)
301 -0.88561 | 0.360303 1 -1 -0.60982 | -0.67872 | 0.680739 101 110 5(g)
351 -0.88561 | 0.360297 1 -1 —-0.60982 | -0.67872 | —0.68074 101 111 B 5(h)
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