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Introduction
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• Video surveillance systems incorporating wireless camera 
networks have played significant roles in the management of  
core infrastructures.
• This paper address the camera placement problem for 

minimization of  weighted coverage under a budget limitation 
in a 3D environment.
• They develop a heuristic algorithm.



Collaboration-based Local Search Algorithm (COLSA)
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• Framework for solving camera 
placement problem



• Discretization of  Target and Location
nDiscretization of  the the target and camera locations into 

3D grid points
n To reduce the computation time of  the entire 

methodology
n The computation time of  visibility analysis is

inversely proportional to the grid size 
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• Field of  View Test
n The FoV area calculate between working distance, 

horizontal and vertical viewing angle, and the pose.
n The working distance and the camera viewing angle can 

be required minimum resolution.  
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Collaboration-based Local Search Algorithm (COLSA)



• Field of  View Test
n Confirm whether a camera position s can cover a target 

point o. The constrain shows as follow:
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Collaboration-based Local Search Algorithm (COLSA)

o:	target	point,	 s:	camera	position, ψ	:	pose



• Field of  View Test
n Select three different types of  camera and calculate the 

working distance.
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• Occlusion Test
n The gray dotted line in the following figure represents 

the invisible area occluded by the plane of  a surveillance 
target itself. 

• Visibility Analysis
n A Candidate Camera Configuration:

position, camera type, azimuth, elevation
n Candidate camera configuration

is saved in the visibility matrix (vc,o)  
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Collaboration-based Local Search Algorithm (COLSA)

R: weighted coverage rate,
y0 =1 , the target point is coverage
y0 = 0, the target point is not coverage



• Mathematical Representation
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Collaboration-based Local Search Algorithm (COLSA)

1. Calculate the co
2. Calculate the crs
3. Select the c’ with highest crs
until reach the budget limit
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Collaboration-based Local Search Algorithm (COLSA)

1. Adjust the sensing 
orientations
2. Calculate the weighted 
coverage rate



Experiment
• Experiment Design
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Experiment
• Experiment Result

p Non-weighted
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Experiment
• Experiment Result

p Weighted
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Conclusion

• Addressing of  the camera placement problem for 
maximized weighted coverage with the budget 
limitation in a 3D environment 
• Developing of  a new heuristic algorithm 
• The second phase of  proposed algorithm can be 

applied extensively for adjustment of  angles 
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Questions?
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Literature Review
• Much work relating to camera placement problems 

for maximization of  surveillance target.
• The camera placement problems for maximization 

of  surveillance problem under budge limitations im
3D environment has been far less study.
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