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ABSTRACT Objective: To evaluate the impact of blur and noise on ear recognition performance. Methods: 500 ear images were
collected and treated with Gaussian blur and noise in this work. Three feature extraction algorithms, Histogram of Gradient (HOG), Local
Phase Quantization (LPQ) and Local Binary Pattern (LBP) were compared for the ear recognition performance. Results: The recognition
rate of HOG, LPQ, and LBP were relatively high with 85.96 %, 95.62 % and 91.36 % respectively without blur and noise. The influence
of thermal noise on the recognition ability of ear was significantly higher than that of the blur. However, the noise and blur will strength
each other when they exist in ear images at the same time. Conclusions: LPQ algorithm was robust to blur. It is proper to decrease the
noise in order to obtain better ear recognition results.
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Table 1 The levels of blur and noise

Blur levels Blur parameters Noise levels Noise parameters

None(B-0) None(N-0)

Low(B-1) o=2 Low(N-1) =20
Moderate(B-2) =3 Moderate(N-2) o=25

High(B-3) o=4 High(N-3) 0=30
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Table 2 EER and IR in the conditions of different noise and blur

LBP LPQ HOG
Noise Blur

EER(%) IR(%) EER(%) IR(%) EER(%) IR(%)

B-0 5.21 91.36 1.69 95.62 6.01 85.96

B-1 5.13 90.45 2.58 95.36 6.45 88.63

o B-2 5.32 87.64 4.29 92.75 6.96 73.42
B-3 6.05 85.23 4.24 88.14 8.12 75.58

B-0 8.36 74.68 7.01 80.64 15.63 55.92

B-1 9.56 70.16 8.46 78.63 19.58 50.93

N B-2 12.35 63.14 12.66 65.24 20.63 44.65
B-3 16.32 50.78 15.43 55.62 25.85 36.52

B-0 10.89 58.39 9.25 74.35 18.65 40.52

B-1 15.28 50.67 11.62 61.85 21.68 35.46

N2 B-2 18.73 42.35 15.79 46.25 26.54 25.64
B-3 20.62 28.78 18.62 40.76 31.64 15.75

B-0 13.67 51.28 12.16 71.26 22.64 25.64

B-1 15.89 46.27 15.68 56.89 25.82 20.94

N3 B-2 20.59 36.19 18.34 40.35 30.42 16.74
B-3 24.52 30.25 22.53 25.52 35.71 6.83
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Fig.1 IR changes of LBP in the conditions of different noise and blur
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Fig.2 IR changes of LBP in the conditions of different degree of blur
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Fig.3 IR changes of HOG in the conditions of different degree of blur
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