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Introduction
Environmental monitoring

Camera/visual sensor network 

Large-scale persistent environmental monitoring has become crucial 
due to recent serious natural disasters. 

LandslideFloodEarthquake

A network consisting of spatially distributed smart cameras 

Monitoring the environmental change by PTZ camera network
Objective

Earthquake Flood Landslide
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Practical Work

Control Approach
Game Theoretic Control: Potential Game[2]

Practical Work
Utility Design (based on [4])
Experiment and Analysis

・

・

Utility Design
Learning Design: PIPIP[1]

・

・

Monitoring the environmental change by PTZ camera network
Objective

Advantages Robustness for environmental change:
Scalability
Adaptability in real time

Component[3]
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Problem Setting
player
action

constrained action set

resource
visible resources from camera     with 

camera

Camera ImageCamera Image

Situation of environmental monitoring

ZoomTiltPan
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Problem Setting

Information got from the camera image

1 2 3

pixel Image value

the set of pixels captureing
in the image of camera

resource
Camera Image

Information about resource

Fujita LaboratoryTokyo Institute of Technology

Tokyo Institute of Technology

8

Problem Setting (Environmental change)

0 1 1
0 1 1
0 0 1

Initialized Image Current Image Difference Image

, ,
,

the set of pixels capturing        

,

resource resource resource

Information of environmental change about resource
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Problem Setting(Cost Function)

Welfare

resource resource

the set of pixels capturing        ,
Cost function

Camera ImageCamera Image

environmental 
change
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Problem Setting (Potential Game)
Cost function

Welfare

Utility

Learning Algorithm PIPIP

Global Objective

satisfy the following equation

a game                                         compose a potential game
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Experimental System

Learning 
Algorithm

Image 
Processing
Numeric

Calculation

PC

Pan

PTZ Camera

Tilt

Zoom
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environmental change

Experimental Setting

Monitoring the environmental change on the ceiling(2D surface)

Resources arrangement

Camera Image

Experimental Condition

divide the monitoring territory(2D surface)  into 0.3×0.3[m2] areas.

Experimental Condition

Experimental change
(Light on the ceiling) 
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Experimental Setting

Experimental Situation (Environmental change)
Case1. Case2. Case3.

0 light
(No environmental change) 

1 light 2 light 

,

PIPIP parameter : ,

Experimental problem setting
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Experimental Result
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Experimental Analysis
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Schedule

12 1 2
Seminar

Experiment

Write the thesis

Preparation of the thesis 
presentation

Thesis 
Presentation

・ Try similar experiment again 
・ Change the Experiment situation (ex. the light number)
・ Experiment with another Learning Algorithm 

(Simple Experimentation with Irrational Decisions) 

Experiment
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Learning Algorithm (PIPIP)
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Problem Setting
resources

visible resources from camera     with 

the visual information about 

stored initial visual information about 
the set of pixels captureing in the image of camera

the pixel number in the image of camera

the information of environmental change

the visual measurements(raw data)about camera

Information got from camera image

Information about resource


