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Abstract

Intelligent video analysis systems require techniques which can predict accidents and provide alarms to the monitoring
personnel. In this paper, we present an abnormal behavior analysis technique based on adaptive background generation.
More specifically, abnormal behaviors include fence climbing, abandoned objects, fainting persons, and loitering persons.
The proposed video analysis system consists of (1) background generation and (i) abnormal behavior analysis modules.
For robust background generation, the proposed system updates static regions by detecting motion changes at each frame.
In addition, noise and shadow removal steps are also were added to improve the accuracy of the object detection. The
abnormal behavior analysis module extracts object information, such as centroid, silhouette, size, and trajectory. As the
result of the behavior analysis function objects’ behavior is configured and analyzed based on the a priori specified
scenarios, such as fence climbing, abandoning objects, fainting, and loitering. In the experimental results, the proposed
system was able to detect the moving object and analyze the abnormal behavior in complex environments.
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Intefligent video analysis system and
features for abnormal behavior detection.
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Fig. 1. The proposed intelligent video analysis system.
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Fig. 3. Object detection result;
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{d) shadow removed difference image.
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Table 2. The calculated results of the non-rigid object's

invariant moments(x10’6, bag and human).
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Table 3. Pseudo code of the proposed fence climbing
detection method.

Initialization(FA $4);
// ROL9] Z[€7] AL Pointl#} Point2i= A3 Z9] i
Weight = (Point2.Y~Point1.Y)/(Point2. X—Point1.X);
oA} FH o] Q=R Y. massXS} massYis A
o B 4 7
If(Object.massX > Pointl.X && Object.massX < Point2.X)
If(Object.massY < (Point1.Y+ (Point1.X — Object.massX) *
Weight)
Object.underwallFlag =true; / ZA47} ER GG &
End
End
7 FH G QI AA} G5 YIoR oF ] B
If(Object.massY>(Point1.Y+ (Point1.X ~ Object.massX) *
Weight) && Object. underwallFlag == true)
Object. upwallFlag = true;
End
If(Object.upwallFlag == true)
Object(); / A= €4 d4 4A
End
End
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Table 4. Pseudo code of the proposed abandoned and
fainting object detection method.

Initialization(2%¥ EHE); / £7/3
Time_Th= FrameRate * 10; / 1027k Zalg] A}
/A W F o] M HS ARgE] HEH A HE
K(I-BG|>T && |BBG-1I>T) Object(); End /24 F2 4%
If(Object.Prior_mass == Object.Current_mass)
Object.Stop_count++;7 24 3¢ Wil &
Else Object.Miss_count++; / 28 ¥ g/L F+
End
W 10F7F $A ] Y= AAFE HE PH AAE T
If(Object. Stop_count > Time_Th)
B BEgre ARSele] By EA dE 9A
If(Object. InvariantMoment[0] < 1000
&& Object.InvariantMoment{0] > 200
&& Object.InvariantMoment[2] < 10000
&& Object.InvariantMoment[2]>0)
Object(); 7/ B/ & A5
By vHEE ARSI JY d9 dE B
Else if(Object.InvariantMoment[0] > 1000
&& Object.InvariantMoment[0] < 2000
&& Object.InvariantMoment{1] > 1
&& Object.InvariantMoment[2]> 60)
Object (); /& ¥ #%
Else Clear(); End # 27/3 End
W & o] SR ojH FH A F7/5}
Else if(Object.Miss_count>Time_Th/2)
Clear (); / 27]3
End
End
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Pseudo code of the proposed loitering detection
method.

Initialization(); / &7/
Count_Th = 3; / YA# g
Block_Th = 3; / #9232 EF A7 &
For j=0 to 64 / ZA9 8% 7K2E F 57}
If(Object && Blockljl ) 7 &-Fokf &3 #Het
Object.BlockCount[j]++; Break;
End
End
G TR ESL Count Th o] &g B2
For j=0 to 64
Count=0;
If(Object.BlockCount[j] > Count_Th)
End
End
// Count”} Block_Th oJ4to]d vl #9= B
If(Count>Block_Th) Object(); / #l3 23]
End
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The result of the fence climbing (@) input
image(157" image), (b) generated background
image, (¢} background subtraction image, (d)
shadow removed difference image, (e) the result
of the object detection, (f) 197" image, (g) 248"
image, and (h) the detection result of the fence
climoing(300" image).
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The result of the abandoned object; (a) input
image(1618" image), (b) generated background
image, (¢} background sublraction image, (d)
shadow removed difference image, (e) the result
of the object detection(1695" image), and (f)
detected abandoned object(2560" image).
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Fig. 10. The result of the abandoned object (a) input

image(120" image), (b) generated background
image, (c) background subtraction image, (d)
shadow removed difference image, (g) the result
of the object detection(120™ image), and ) the
result of the fainting(600™ image).
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Fig. 11. The resut of the loitering object (a) input

image(308” image), (b) generated background
image, (c) background subtraction image, (d)
shadow removed difference image, (e) the result
of the object detection, and (f) the result of the
loitering object(6060™ image).
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detected obiect. (fence climbing sequence).
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