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A Computer Vision-Based Security System for Human Face Recognition
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Abstract

In this year, our purpose is detecting
warning events in a video. Since most
warning events are caused by human, so we
should detect human form the video. In a
complex background environment, many
objects are looked like a human. In natural
environment, human dose not still always, so
we try to detect moving objects to simplify
the human detection. A moving object
detection model based on background
subtraction is used to detect moving objects.
However, light source are critically affect the
performance of moving object detection. In
this research, a light compensation technique
is proposed to reduce the affect caused by
different light source in a moving object
detection system. After moving objects are
detected, we should detect humans from
these objects. Since humans are non-rigid
objects, the shapes of humans cannot be used
to separate them from other objects. So, we
try to detect the skin colors in an image to
find the humans. The pixels with skin colors
can grouped into severa skin regions. By



analyzing the positions of these skin regions,
the possible position and shape of a human
can be detected.

In most cases, if the head of a person is
covered with some object, the person may
endanger the security. So we analysis the
head part of the human, if the head part is not
a norma human face, the person is regarded
as a warning person. Furthermore, we can
analysis the attributes of the cover objects to
detect the types of the cover objects for
different security request.

In the first experiment result, we detect
moving objects in 476 frames, and the
accu ecy is about 95.1%. In the second
experiment result, we detect covers of 403
humans, where have 136 persons without
covers and 267 persons with covers. The
accuracy of cover detection is about 97.0%,
and the accuracy of cover type classification
is about 90%.

Keywords: motion detection, human

detection, object segmentation, warning
event detection.

24

(background subtra

[ 1-5]

Equalization)

(Hi stogram
[ 23, 24]

[ 6-22]

512MB



Pentium 4
Microsoft Windows XP
Microsoft Visual C++ 6.0
MFC (Microsoft Foundation Class)

1024x768
476 403
453
23 95.1%
136
267
132
97% 10
96.2%
23 84
77 73
90%
23 0 0 0
(23)
75
0 8 1
(84) (89.3%)
68
1 8 0
(77) (88.3%)
68
0 5 0
(73) (93.1%)

Windows 2000

Windows XP
MFC
object oriented
[27, 28]
[1]. R. Jain, “Extraction of Motion

information from peripheral Process,”
|EEE Trans. Pattern Anal. Mach. Intel., vol.
PAMI-3, no. 5, 1981.

[2]. Liang Wang, Weiming Hu, Tieniu Tan,
“Recent developments in human motion
analysis,” Pattern Recognition, vol. 36,
pp.585 — 601, 2003.

[3]. Y.H. Yang, M.D. Levine, “The
background primal sketch: an approach for
tracking moving objects Mach,” Vision
Appl, vol. 5, pp.17-34, 1992.

[4]. C. StauOer, W. Grimson, “Adaptive
background mixture models for real-time
tracking,” Proceedings of the IEEE CS
Conference on Computer Vision and
Pattern Recognition, Vol. 2, 1999, pp.
246-252.

[5]. R.T. Cadllins, et a., “A system for video
surveillance and monitoring: VSAM And
report,” CMU-RI-TR-00-12, Technical
Report, Carnegie Mellon University, 2000.

[6]. M. H. Yang, D. J. Kriegman, and N.
Ahuja, “Detecting Faces in Images. A
Survey,” |EEE Transactions, Pattern
Analysis and Machine Intelligence, vol. 24,
no. 1, pp. 34-55, 2002.

[7]. M. Turk and A. Pentland, “Eigenfaces
for recognition,” Journal of cognitive
neuroscience, vol. 3, no. 1, pp. 71- 86,



1991.

[8]. H. A. Rowley, S. Bduja and T.
Kanade, "Neura network-based face
detection,” |EEE Transactions, Pattern

Analysis and Machine Intelligence, vol. 20,
no. 1, 1998.

[9]. F. Samariaand S. Young, “HMM-based
arechitecture for face identification”, Image
and Computer Vision, vol. 12, no. 8, pp.
537-583, 1994.

[10].R. Bruneli and T. Poggio, “Face
recognition: Features versus templates,”
IEEE Transactions, Pattern Analysis and
Machine Intelligence, vol. 15, no. 10, pp.
1042-1052, 1993.

[11].G. Yang and T. S. Huang, “Human face
detection in complex background,” Pattern
Recognition, vol. 27, no. 1, pp. 53-63,
1994.

[12].S. A. Sirohey, “Human Face
Segmentation and Identification,”
Technical Report CSTR-3176, Univ. of
Maryland, 1993.

[13].H. P. Graf, T. Chen, E. Petgjan, and E.
Cosatto, “Locating Faces and Facia Parts,”
in Proc. First Int'l Conf. on Workshop
Automatic Face and Gesture Recognition,
1995, pp. 41-46.

[14].T. K. Leung, M.C. Burl, and P. Perona,
“Finding Faces in Cluttered Scenes Using
Random Labeled Graph Matching,” in
Proc. Fifth IEEE Int'| Conf. Computer
Vision, 1995, pp. 637-644.

[15].K. C. Yow and R. Cipolla, “A
Probabilistic Framework for Perceptual
Grouping of Features for Human Face
Detection,” in Proc. Second Int’l Conf.
Automatic Face and Gesture Recognition,
1996, pp. 16-21.

[16].K. C. Yow and R. Cipadlla,
“Feature-Based Human Face Detection,”
Image and Vision Computing, vol. 15, no. 9,
pp. 713-735, 1997.

[17].R. L. Hsu, M. Abdel-Mottaleb, and A.
K. Jain, “Face Detection in Color Images,”
IEEE Transactions, Pattern Analysis and
Machine Intelligence, vol. 24, no. 5, pp.
696-706, 2002.

[18].J. Ca and A. Goshtasby, “Detecting
Human Faces in Color Images,” Image and

Vision Computing, vol. 18, no. 1, pp. 63-75,
1999.

[19].C. H. Lee, J. S. KIM, and K. H. PARK,
“Automatic Human Face Location in
Complex  Background and  Color
Information,” Pattern Recognition, vol. 29,
no. 11, pp. 1877-1889, 1996.

[20].O. Bernier, and et al., “MULTRAK: A
System For Automatic Multiperson
Localization and Tracking in Real-Time,”
in Proc. IEEE Int'l Conf. on Image
Processing, New York, 2002, pp. 130-136.

[21].C. Garcia, and G. Tziritas, “Face
detection using quantized skin colour
regions merging and wavelet packet
analysis,” |IEEE Transactions, Multimeida
3, 1999, pp. 264-276.

[22].1. S. Hsieh, K. C. Fan, and C. Lin, “A
statistic approach to the detection of human
faces in color nature scene,” Pattern
Recognition, vol. 35, no. 7, pp. 1583-1596,
2002.

[23].Milan Sonka and Vaclav Hlavac, Image
Processing, Analysis, and Machine Vision,
1999

[24] .Rafael C. Gonzalez and Riahard E.
Woods, Digital Image Processing, 1992.

[25].H. C. Lin, “Detection of Faces with
Covers in a Vison-Based Security
System,” Master Thesis, Department of
Computer Science and Information
Engineering, National Chiao  Tung
University, Taiwan, R.O.C., 2003.

[26].J. L. Lin, “Face Detection Based on
Mouth Colors and Orientation,” Master
Thesis, Department of Computer Science
and Information Engineering, National
Chiao Tung University, Taiwan, R.O.C.,
2003.



