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An age-span face recognition method based on
an NMF algorithm with sparseness constraints

DU Jixiang,ZHAI Chuanmin,YE Yongging
(Department of Computer Science and Technology,Huagiao University,Xiamen 361021,China)

AbstractFor face recognition technology,apart from lighting,gesture,and expression factors,variations in shape
and texture of human faces due to aging factors also significantly affect the perfomance of face recognition systems.

Using a sparse-constrained non-negative matrix factorization(NMF)) algorithm, a facial aging simulation method
based on an improved prototype was first proposed and then applied to age-span face recognition to add virtual sam-
ples and heighten the recognition rate. Experimental results show that the age span indeed has a great effect on face.
recognition; the NMF algorithm has stronger feature extraction ability when the coefficient matrix is sparsely con-
strained. Furthermore,the recognition ratio is apparently improved after adding additional virtual samples by aging
simulation of face texure features.

Keywords:face recognition; age-span face recognition; non-negative matrix factorization algorithm;sparseness
constraints; facial aging simulation; virtual samples
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Fig.1 Shape and texture for a facial image
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Fig.3 Errors between real images and simulated facial

images
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Table 1 Errors between real images and simulated facial

images
WEE ~ PCA NMF(Z#H) NMF(REAL)
0.1 311.5501 332.658 5 299.355 2
0.2 311.5501 298.623 6 299.268 7
0.3 311.5501 298.358 8 299.330 8
0.4 311.5501 298. 603 7 298.712 5
0.5 311.5501 298.955 8 298.780 0
0.6 311.5501 298.87117 298.009 8
0.7 311.5501 298.131 6 297.389 0
0.8 311.5501 297.377 8 297.142 2
0.9 311.5501 277.22117 296. 768 0
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cial images between O and 18 years old
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Table 2 Retrieving ratios for facial images between O and 18 years old

S AmERE B 10 Mgk
IR PCA PCA NMF NMF PCA PCA NMF NMF

(Cekrr) (BfE) CGBRED CEE)  (BAR) (BhE) Bk (EBhE)
0.6621 0.6639 0.7505 0.7553 0.7378 0.7457 0.8241 0.8227

—

2 0.679 4 0.697 8 0.746 7 0.753 6 0.7355 0.768 0 0.8209 0.8420
3 0.608 6 0.6356 0.706 6 0.702 0 0.699 5 0.7390 0.7950 0.794 8
4 0.586 3 0.636 8 0.660 0 0.686 8 0.6651 0.7350 0.767 5 0.796 7
5 0.478 6 0.5512 0.578 6 0.6197 0.584 0 0.664 3 0.696 9 0.732 6
6 0.436 4 0.496 2 0.526 7 0.565 8 0.529 2 0.604 5 0.6529 0.690 8
7 0.433 0 0.495 3 0.520 1 0.5525 0.5206 0.608 3 0.626 2 0.674 9
8 0.444 9 0.498 8 0.5170 0.5822 0.5417 0.6159 0.646 1 0.706 3
9 0.3930 0.448 1 0.459 1 0.568 5 0.509 7 0.588 7 0.5891 0.714 9
10 0.3509 0.439 6 0.433 9 0.534 4 0.479 0 0.562 8 0.573 9 0.6770
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Fig.5 Retrieving ratios before and after aging for fa-

cial images between 18 and 35 years old
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Table 3 Retrieving ratios for facial images between 18 and 35 years old

B 5 AR %E BT 10 ARrR%E
ISR PCA PCA NMF NMF PCA PCA NMF NMF
(EMED) (BfiE) (BN (BH)E) (BHAED (BHE) (BLED (BdE)
1 0.6881 0.6242 0.8001 0.8809 0.8751 0.8574 0.9193  0.9524

2 0.5443 0.6807 0.8759 0.9145 0.7542 0.8368 0.9392 0.9586
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B s ARRE BT 10 ARRS
EREE PCA PCA NMF NMF PCA PCA NMF NMF
(BEn (BhE) (B (BE) (B (BhE) (B (B
3 0.6085 0.6419 0.8323 0.8544 0.7451 0.7819 0.9236 0.9367
4 0.5813 0.6361 0.6846 0.7823 0.7337 0.7639 0.8063 0.9123
5 0.4940 0.6063 0.7573  0.8682 0.6740 0.7933 0.8905 0.9542
6 0.6001 0.6508 0.7783  0.863 3 0.7864 0.7824 0.9303 0.9511
7 0.4691 0.7283 0.5707 0.8664 0.6805 0.7283 0.9221 0.9585
8 0.5558 0.7549 0.5611 0.8202 0.7594 0.7549 0.8895 0.9154
9 0.4091 0.7127 0.4168 0.7101 0.6909 0.7127 0.7744  0.859 8
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The 2013 EEE International Conference on Robotics and Automation(ICRA 2013)) will be held in Karlsruhe,Germany
on May 6-10,2013. The conference theme is"anthropomatics-echnologies for humans",highlighting the paramount
role of robotics and automation in improving human quality of life.

Prospective authors should submit PDF versions of their paper. Six pages in standard ICRA format are allowed for each pa-
per,including figures. A maximum of two additional pages is permitted. A video clip may also be submitted. Detailed in-
structions for submission are available on the conference website.

The folowing challenges willbe featured:, outdoor challenge(fying, walking and/or driving platform fulilling exploration
and manipulation tasks)1;mobile manipulation challenge(humanoid assistance robots performing an indoor task,e.g.,in
a kitchen)) ;human-robot interaction challenge(different tasks of multimodal interaction,speech,face,gesture and inten-
ion recognition)'. Proposals on other topics are welcome.

Im portant Dates:

September 17,2012; Submission deadline

January 7,2013:; Acceptance notification

February 11,2013:; Final contribution deadline

Website:http: //www.icra2013.org/
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