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Abstract. Recent year, the method based on face verification has been one of the most vibrant study 
aspect in face verification field. The problem of face verification can be defined: imputing the 
picture or video, identifying or validating by using face database. “video-video” face verification 
means inputting video setting, verification by using face video data。It has most useful information, 
including: a lots of pictures of one person, continuity of face in time and space in video, three 
dimension face model etc. 

1.PCA face verification 
Recent year, the method based on face verification has been one of the most vibrant study aspect 

in face verification field. The problem of face verification can be defined: imputing the picture or 
video, identifying or validating by using face database. “video-video” face verification means 
inputing video setting, verification by using face video data。It has most useful information, 
including: a lots of pictures of one person, continuity of face in time and space in video, three 
dimension face model etc. 

The way that face information be described in video in present literature can be summarized as 
follows: vector、matrix probability、 dynamic model 、fashion. daopting modes of probability 
and fashion need mass swatch which reflect distribution of face, can accurately describe face 
distribution. Dynamic model can better use  time and space information , but the method is 
compicated, calculation is great. The describe way of imputing vector has a big defect, the 
randomicity of choose swatch.the way of matrix is comparatively simple, can apply the informatin 
of discontinuous pictures in time,but how to depict relationship between matrix is a worthful 
contect. 

Face character based on PCA (Principal Component Analysis, PCA)is the classic arithmetic in 
face verification, it is a face face veification and describe technology educe from bases analysis. 
Face character is a simple 、fast、 useful、 arithmetic based on transform coefficient character. 

Face verification: compare the given face portrait with the picture stored in computer, determine 
the face is whether the appointed guy, it is a one to one matching process, usually one person stored 
more face portrait in different angle in computer. 

A face verification system based on video including face detect model face portrait pretreatment 
model face character distill model and face verification model. 

1.1PCA face verification 
Face verification: compare the given face portrait with the picture stored in computer, determine 

the face is whether the appointed guy, it is a one to one matching process, usually one person stored 
more face portrait in different angle in computer. 

A face verification system [3]based on video including face detect model face portrait 
pretreatment model face character distill model and face verification model,as picture 1. 

1 Picture  2 picture sequence 3 face detect  
 4 face portrait 5 pretreatment 6charater 7distill face 8 face verification 9 verification result 
Picture 1  face verification frame 
Adaboost arithmetic[4]is a self-adaptive boosting arithmetic,it can upgrade a weak study 

arithmetic to a strong arithmetic. The face detect method based on Adaboost arithmetic has a better 
detect effect, high detect ratio, low wrong detect ratio, fast detect velocity to front face picture and 
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little deflexion angle picture, but should improve on different expressional face and side face. The 
result of detection as picture 1: 

                  
figure 1  adaboost face detection 

1.2face detect 
Geometry correction:revolve the face portrait on plane, the aim is to keep the line link two eyes 

in the horizontal location, and zoom to unitive size.Image mask: use ellipse template, extract the 
main part of face, take out hair、up-half part of forehead、 ears、 profile of cheek,  only keep 
eyes、 nose、mouth such key position. Histogram equalization:boost up the comparative effect of 
picture.The pixel gray value normalization: elimilate the negative effect caused by imaging 
condition difference and picture illumination deffrence in certain extent.Face portrait pretreatment 
process as picture 2. 

                             
 
 
 
 

                                     
 
 
Figure2  face portrait pretreatment 
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Figrue 3  rectangle distribution 

1.3 face Verification 
Preject the undiscriminating face portait to feature face space:  

( )K T
i wΩ = Γ −Ψ  

Adopting Euclidean distance calculate the distance between undiscriminating face and every pair 
face:  

22 K
k iε = Ω−Ω

 
Threshold comfirm:calculate the projected face portrait distance in face sample library and 

choose the max as threshold T, the threshold express signify most permission distance belong to 
one person. 

According to nearest Neighbor classifier,minimal distance d is the recognise result. If d<T，
verification result is right,  or d>T, the result is wrong. 

2.Training sample membership degree 
The discussed model is given as follow: 
In fuzzy mathmatics, the membership function which universe in the real number field be fuzzy 

distribution, the familiar fuzzy distribution is rectangle distribution、  terraced distribution、 
parabola distribution、 normal distribution etc. 

2.1 Single frame recognition membership degree 
Factors weighted summation method: In practical problems, sometimes encountered such a 

fuzzy set, it has a number of interacting factors, and each factor can be signigied by fuzzy set, the 
universal can be described as n factor sets Descartes product . 

each face sample has its training sample membership degree in video library, Each face samples 
to verify the results of the importance of different, we according to the distance increasing 
sequence,taking the first 10 training samples, the face image of the minimum distance endow with 
the max weight. according to the distance from the rehearsal sequence, weight descending, make 
good use of information of video library. 

2.2 Face verification based on traditional PCA 
Detect 11 frame face image of the input video, find to meet certain rules of face image, then 

make use of face recognition method based on the static .  
same person video verification 
Validation input video and face video image database belong to same person.We take the video 

of No. 1 face length of 30 frames as training samples, make the 10 pairs ofvideo of No. 1 face  
length of 11 frames to verificated test. In order to better and improved algorithm to compared, We  
take the verificated results of 10 tested  segment of the video in a simulation design. 
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figure 3 discriminant results of same person 

 
      

Figure4 Video verification of different person 
Figure 3 is the 10 segments of tested video sequences of No. 1 face ,each segment has 11 frames, 

A total of 110 frames of image verification results. The red line denote threshold; the blue line 
denote minimal distance of nearest neighbor classifier. The maximum distance of face image in the 
training base is the threshold T, equal 443.34748，if d<T, the validated result is right. 

Video verification of different person 
validated input video and image of face image database do not belong to same person. We take 

the video length of 30 frames of No. 1 face as training samples, seperately selected each 10 segment 
of video length of 11 frame namber from 2 to 11 as input video to validate. 

Figure 4 denote training sample of namber 1 face, the tested video is each 10 segment of video 
length of 11 frame namber from 2 to 11, each segment video sequence is 11 frame, a total of 110 
frames of image verification results. The red line denote threshold; the blue line denote minimal 
distance of nearest neighbor classifier. The maximum distance of face image in the training base is 
the threshold T, equal 443.34748，if d<T, the validated result is right. 

From figure 3 and figure4 can be seen, training sample are both 30 face images of No. 1 face, the 
minimal distance d of different person in figure 5 wholly greater than figure 4. in the validation 
results of 110 frame unrecognised image, the correct result is greater than the error result, but these 
two kind of situations appear alternately, the validated result is unstable. 

If we find the best image satisfied certain rules in each segment video sequence of face image to 
validate, the rule is hard to define, and it is not furthest make use of time and space Continuous 
information of face video, the robustness is not strong. 

2.3 face verification based on Membership classification 
Calculate  according to formula 1、2、3 , construct  membership  classification, get A(u), if 

A(u) >0.5, then the validate result is right. 
the value of A(u) as table 1: 

44



 

Table 1 membership degree A(u) of 10 segment video(same person) 
Test video1 video2 video3 video4 video5 
A(u) 0.7636 0.7745 0.8145 0.8418 0 0.7000 
Test  video6 video7 video8 video9 video10 
A(u) 0.8363 0.7090 0.7018 0.7090 0.8036 

It can be seen from table 1 that the validated result of each segment video A(u)>0.5，means 
validated result is right. 

the value of A(u) as table 2: 
Table 2 membership degree A(u) of 10 segment video(different person) 

Test video1 video2 video3 video4 video5 
A(u) 0.3090 0.3636 0.3836 0.3018 0.2272 
Test  video6 video7 video8 video9 video10 
A(u) 0.3727 0.3000 0.4454 0.0727 0.2909 

It can be seen that the validated result of each segment video A(u)<0.5，means validated result 
is right. 

2.4 Algorithm performance evaluation 
Using the false acceptance rate and false rejection rate to evaluate the performance of algorithms. 

False acceptance[8] Is making the impostor as user acceptance; false rejiction is making the user 
accpetance as impostor. 

Make the 20 person’s video each has  1 segment length of 30 frames as a video image library, 
the remaining each has 10 segment length of 11 video frames, to test. A total of 200 test samples. 
The false acceptance rate and false rejection rate  shown in table 3 

Table 3 test result 
The video segment number False acceptance number False acceptance rate 
200 24 0.12 
The video segment number False rejection number False rejection 

rate 
200 1 0.005 

Accordint to table 3, We get the actual correct rate of face verification is 93.75%. the experiment 
validate, This article proposed the face verification method based on membership function, 
Reasonable use of spatial information of video, it has a good effect on face verification.  

Conclusion and discussion 
This paper bring forward PCA face verification method based on the fuzzy degree of 

membership, adopt video as input and database form, Construct membership function. Follow the 
principle of fuzzy pattern recognition threshold to validate face. The experiment indicate, the false 
rejection rate of method is very low, It has high accuracy and seldom make the use acceptance as 
impostor; and it should furthur improve on the case of making the impostor as use acceptance. 

References 
[1] Moghaddam B,Pentland A.Beyond Linear Dege-nspaces:Bayesian Matching for Face Recognit-

ion[M].In:Wechsler H et al,eds.Face Recogniti-on from Theory to Applications.New York:Spri-
nger,1998.230-243 

[2] FreundY,SehaPireR.E,A decision theoretie gene-ralization of online learning and an Application 
to boosting.Journa of ComPuter and system sei-enee[C],1997,55(l),119-139 

[3] Wang Gang, Zhou Ji Liu. Face attendance method research and realization on dynamic video[J], 
computer science ,2008(35):294-297 

[4] Li An Gui, Zhang Zhi Hong. Fuzzy mathmatic and Appiance [M], Metallurgical Industry Press 
[5] Yang G Z, Huang T. S. Human face detection in a complex background[J]. Pattern Recognition 

Letters, 1994, 27(1):53~63. 

45



 

[6] Govindaraju V. Locating human faces in photographs[J]. International Journal of Computer 
Vision, 1996, 19(2):129~146. 

[7] Craw I, Ellis H,Lishman J R. Automatic extraction of face feature[J]. Pattern Recognition 
Letters, 1987, 5(2):183~187. 

[8] Lee C H, Kim J S, Park K H. Automatic human face location in a complex background using 
motion and color information[J]. Pattern Recognition, 1996, 29(11):1877~1889. 

[9] Dai Y, Nakano Y. Face-texture model based on SGLD and its application in face detection in a 
Color Sence[J]. Pattern Recognition, 1996, 29(6): 1007~1017. 

[10] Yang M H, Ahuja N. Detecting human faces in color images[C]. Proceedings of the 
International Conference on Imaging Processing, 1998(1):127~130. 

[11] Schwerd K, Crowlet J L. Robust face tracking using color[C]. Proceedings of the 4th IEEE 
International Conference on Automatic Face and Gesture Recognition, 2000, 90~95. 

[12] Reisfeld D, Yeshurun Y. Robust detection of facial features by generalized symmetry[C]. 
Proceedings of the International Conference on Pattern Recognition, Hague, Netherlands, 
1992,117~120. 

[13] Turk M and Pentland A, Face Recognition using eigenfaces[C]. Proceedings of the IEEE 
Computer Society Conference on Computer Vision and Pattern Recognition, Lahaina, Maui, 
Hawaii, 1991, 586-591. 

E-mail:  5937527@qq.com 
Biography: Zhang Xuezhi , male, born in 1980,hebei tangshan, the Han nationality, assistant, 

engaged in electrical engineering, fire-control radar staff room in Wuhan Ordnance 
Noncommissioned Officer Academy. 

430075   TEL：027- 51777495，13397192995 

46


	Zhang Xuezhi,Xie Cun,Tang Xiaokang,Zou Qiong,Shao Chunyu
	Wuhan Mechanical Technology Colledge, Wuhan ,430075, China
	Keywords: face Information; Tranditional PCA;Fuzzy Membership Function.
	Abstract. Recent year, the method based on face verification has been one of the most vibrant study aspect in face verification field. The problem of face verification can be defined: imputing the picture or video, identifying or validating by using f...



