
使用稀疏约束非负矩阵分解算法的跨年龄人脸识别

2005年,有关跨年龄段的人脸识别的相关研究表

明": 1）对人脸老化带来的形状和纹理上的变化的

模拟是一项富有挑战性的任务,因为除了生物学因

素外,人类的生活方式中还有生存环境也会影响到

人脸外貌的变化;2) 对人类头部采取三维扫描可以

更好地理解老化对人脸的影响;3) 用于研究人脸老

化的可用的数据库不仅数量少,而且还包含一些不

可控制的内外部变化因素.因此,老化因素对人脸识

别的影响没有得到广泛的研究.

人脸识别率通常会受到姿态、光照、表情以及年

龄等因素的限制" .因此,目前人脸识别的主要工

作就是如何消除这些因素给人脸识别性能所造成的

影响.然而,与人们对姿态、光照和表情的重视程度

相比,人脸外貌的老化因素没有得到更多的关注

摘要: 人脸识别技术中除光线、姿态、表情因素外,由于年龄变化而导致的人脸形状和纹理上的变化会极大程度地

影响人脸识别系统性能.对此,提出了一种使用稀疏非负矩阵分解算法来实现人脸老化模拟,然后将此方法应用于

具有年龄跨度的人脸识别上,通过模拟虚拟样本来增强识别效果.实验结果表明,年龄跨度对人脸识别的确有较大

的影响;当系数矩阵保持稀疏时,非负矩阵分解算法具有更强的特征提取能力;经过老化模拟增加虚拟样本后,其纹

理老化效果明显地提高了跨年龄段的人脸识别的性能.
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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.

人脸外貌的老化是一个极其复杂的过程,它对

人脸的形状和纹理产生生理结构上的变化.近年来,

人类感知物理学和计算机视觉领域均提出了不少关

An age-span face recognition method based on
an NMF algorithm with sparseness constraints
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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.
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T h e  2 0 1 3  I E E E  I n t e r n a t i o n a l  C o n f e r e n c e  o n

Robo t i c s  and  Au toma t ion ( ICRA 2013)

September 17,2012; Submission deadline

January 7,2013: Acceptance notification

February 11,2013:  Final contribution deadline
Website:http: //www.icra2013.org/

2013年 IEEE机器人和自动化国际会议(ICRA 2013)
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The folowing challenges willbe featured: outdoor challenge(fying, walking and/or driving platform fulilling exploration
and manipulation tasks) ;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.

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-

创新工程重要方向项目子课题、中国博

士后科学基金特别资助项目等科研项目10余项.曾获2010 

年安徽省科学技术一等奖。发表学术论文40余篇.

structions for submission are available on the conference website.
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