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Color face recognition using adaptive feature fusion based on

chroma mahalanobis distance map and gray map
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(Hebei Province Key Laboratory of Measurement Technology and Instrumentation, Yanshan University,

Qinhuangdao 066004, China)

Abstract: The color provides much more information than the gray. Considering that the color facial
image contains much more identification information than the gray facial image, the chroma Mahalanobis
distance map was introduced into color face recognition. Based on the YCbCr color space, the
information of chroma and brightness for one color facial image can be separated. Then Mahalanobis
distance maps based on chroma information were constructed, at the same time, gray maps based on
brightness information can be extracted by orignal color facial images. An algorithm for color face
recognition using adaptive feature fusion based on chroma Mahalanobis distance map and gray map was
presented. Based on energy values of wavelet packet sub-nodes, normalized feature vectors of chroma
Mahalanobis distance maps and gray maps were constructed, respectively. Then identification feature
vectors were constructed using several feature fusion methods, and fusion parameters were selected
adaptively according to fusion effects. So feature complementation of chroma and brightness was
achieved. Results of face recognition were obtained by the classifier based on the variance similarity

degree. Experiments show that the algorithm has the characteristics of high recognition rate and good
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robustness.

Key words: color face recognition;
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chroma Mahalanobis distance map;

YCbCr color space;

adaptive feature fusion
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Fig.1 One class of original facial images and their chroma

Mahalanobis distance maps
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Tab.1 Face recognition rates using different sets of sample images and threshold values of variance

similarity degree, respectively

Option 1
All the even images as the training sample image All the odd images as the training sample image
All the odd images as the test image

Sample/test image set selection

Option 2

All the even images as the test image

Threshold values of similarity degree 0.90 0.95 0.97
Recognition rate(uncompressed+model)  100% 100% 99%
Recognition rate(uncompressed+mode2)  100% 100% 100%

Recognition rate
97% 91% 81%
(wavelet compressed+model)
R iti t
ecogtition rate 100%  93% 83%

(wavelet compressed+mode2)
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96 % 64%  100% 100% 100% 99% 54 %
45% 7% 94 % 86% 80% 47% 11%
50% 1% 96 % 87% 7% 40% 4%
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Fig.3 Facial images wearing glasses
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Fig.4 Curve of a—r obtained by feature fusion method using the

formula (6)
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Fig.6 Curve of a—r obtained by feature fusion method using the

formula (8)
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Tab.5 Comparison of recognition rate

Option 1
Sample/test image set selection

All the odd images as the test image

All the even images as the training sample image

Option 2
All the odd images as the training sample image
All the even images as the test image

Threshold values of similarity degree 0.90 0.95
R« iti i .
ecognition rate in Tab.1 100% 100%
(uncompressed+model)
R iti in Tab.1
ecognition rate in Tab 97% 91%
(wavelet compressed+model)
Peak value of recognition rate in
Tab.4 100% 99%

(wavelet compressed+model)

0.97 0.99 0.90 0.95 0.97 0.99
99% 92% 100% 100% 100% 93%
81% 45% 94% 86% 80% 47%
95% 69% 100% 94.% 88% 71%
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