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Ear Edge Detection in Complex Background Based on
Wavelet Modulus Maxima

Zhu Shengjun Liu Jiamin Qiu Zhaochun Xiong Wenhao Wu Yujie
(Key Laboratory of Opto-Electronic Technology and System , Ministry of Education ,
Chongqing University, Chongqing 400044, China)

Abstract An image edge is usually complicated in complex background. An ear-edge-extraction method based on
wavelet modulus maxima is investigated in this paper in order to solve the contradiction between the requirement of
regional precision and the property of anti-noise in the process of edge-detection. Firstly. the images of wavelet
modulus maxima at three different scales are obtained after image wavelet decomposition. Secondly, these images are
separately transformed to binary edge images which are superposed then. Thirdly, noisy points outside the skin color
region are excluded by using the binary image of skin color and then the edge image is obtained. After morphological
processing on the original image, the binary image of skin color can be obtained with prior knowledge of side face. In
this method, the technology of image superposition based on wavelet modulus maxima of multi-scale is exploited to
solve the problem that the ear features of internal and external edges are hard to be extracted. Experimental results
show that this method is effective in complex background.
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Fig. 1 FEar detection flowchart
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Fig. 4 Binary edge images in different scales
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Table 1 Statistical analysis of ear detection result

Detection number

False reject rate

Number . — . .
. Ear Undetected Misjudgmen  Detection False False Detection
¢}
) number number number rate acceptance rejection rate /%
pictures
rate /% rate /%
LoG
. 120 165 151 7 14 4. 24 8.48 91.5
algorithm
Proposed
. 120 165 162 4 3 2.42 1. 82 98.2
algorithm
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Fig. 7 Results of edge detection
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