Vol. 44 No. SIG 14(TOM 9)

goooooooooooooooooo

JUbggogoooouon
gudubobboooguobobboguooon

o of o o o off

gooboooooooooooooooooboooOOOOOO0OOoOOOOOOObOOODOODOOn
gooo0o0oooo0o00o0oO0o0o0O0O00000000000000C0O000O0O00O000000O0
odoooboooboobooooOoboOoooOo0ObO0OO0OOOOO000o0ooooo0oooooo0oa
goooooooooooooooooooobOoOoObOcOoOO0O0OoOoooObOOoOooooooooo
gooo0ooOoO0oo0ooO0o0oooOoO0o0O0O0OO0O0bo0O0O00O0cOoO000b0O0Ob0O0OO0O0OO00O0O0On
go0o0o0ooooooooobooooooo0ob0O0o0oOobo0oooOob0o0ooboOooooooooonoo
joootoooo0o 3sgooboooooooooooooooobooooooooooOoOoboOooonoo
000d000oo0000oo0oo0ooo0oboo0ooOo0o0ocoOoO0b0coO00O0O0OoO000O000bn
goooboooOoooOooooOoOO0oO0OOoOoOO0DOoOO0OObOOOoOoOoOoOoOoOooOoOobOOOOoOo

Detecting Human Shapes in Video Images
by Three-layered Neural Network and Deformable Templates

SHUNTA TATEf and YOSHIYASU TAKEFUJIt

We propose a visual surveillance system for detecting an intruding person in video images.
In this system, a boundary contour image of moving objects is extracted from inter frame dif-
ference and it is compared with several templates of human body outline based on deformable
template method. After the template matchings, all likelihood values of these matchings are
given to a three-layered neural network and the network determines whether the video frame
contains a person or not. The aim of the system is neither tracking nor identifying individual
moving objects, but rather discriminating video frames that contain an outline of a person
from those that don’t. The experimental result shows that the system can distinguish an in-
truding person from other moving objects and can be tolerant of sudden illumination changes,
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occlusion and body posture variation.
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Table 1 Classification of previous systems and proposed system according to

their methods and advantages.
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Fig.1 Examples of video images of an indoor and an

outdoor scene.
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Fig.2 Diagram of proposed system.
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Fig.3 Diagram of computation of inter frame difference
and edge detection.
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Fig.4 Example of template matching process, which dis-

plays the deformable template successfully fitting
the given image.
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Fig.5 Examples of class III) template.
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Fig.6 Prepared template set (The size of each template’s
cell is 67 x 133 pixels).
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Table 2 Parameter set of template matching.
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Fig.7 Diagram of the neural network component.
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Table 3 Detection accuracy in terms of indoor scenes and outdoor scenes.

Operating on indoor images

Operateing on outdoor images

Positive

example data

Negative
example data

Positive Negative

example data example data

Detection success / Trial 101 / 108

94.50%

Detection accuracy

88 / 92

49 / 72 62 / 66

80.43%
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Fig.8 Learning curve and training error of back-
propagation methods and a single-layer Perceptron.
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Fig.9 Detection accuracy with respect to threshold.
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Frame no.

Original image

Frame D+ifference
Edge detecition

Template match

Output of neural 0.057 0.898 0.891

network

0.910 0.197 0.055 0.065 0.341

010 00O00000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O000O000000C0O0O000000A0

gooooooooooo

Fig.10 Experimental result. The top row of the images shows the original video

frames, the middle row shows boundary contour images, the bottom row

shows deformable templates fitting respective frames.
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Fig.11 Examples of detection success and detection failure.
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Table 4 Detection accuracy in terms of deformable templates and normal templates.

Using deformable templates

Using normal templates

Positive

example data

Negative
example data

Detection success / Trial 150 / 180

88.76%

Detection accuracy

150 / 158

Positive Negative
example data example data
114 / 180 146 / 158

76.92%
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Table 5 Classification of external noises which
deteriorate the accuracy of surveillance system.
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Table 6 Average of the runtime.

CPU: Pentium III 667 Mhz
Standard
deviation
0.034 sec
0.54 sec
0.00036 sec
0.54 sec

Average time

0.10sec
0.90 sec
Neural network 0.0091 sec
Total 1.01 sec

Preprocess
Template matching
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