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Visual Sensor Networks

Visual Sensor Networks
A network consisting of spatially distributed smart cameras 

Application
• Environmental monitoring • Surveillance • Tracking 

When we consider the data fusion and sensor allocation…

The information of the location (Localization) is needed
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Work on Network Localization

Work on network localization

• Beacons or Anchors [3]

• Cameras [6]

• Angle-of-arrival [5]
Measure direction of the position 

Measure location 

Distributed pose estimation algorithm
Assume the scene is static

Localization

Determining the relative poses of each sensor in the network

Categorized according to the measurements

Sensor

v
vv =)(vers
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Objective of the Research

Estimating the relative poses of the 
cameras (Localization) in Visual 
Sensor Networks

Objective  of the research

Characteristics

• Use image measurements only
• Communicate among neighboring cameras only (distributed)

• Real-time localization (apply for dynamic scene)

Camera1’s 
frame 1∑

Camera2’s 
frame 2∑

Camera3’s 
frame 3∑

Camera4’s 
frame 4∑

Object

Same characteristics as [6]
New!

Related work
• Passivity-based Cooperative Estimation [7]

Averaging the poses Uniquely determine the poses
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Definition of Localization

Definition 1 (Localized network)[6]

Proposition 1 [6]: The following are equivalent

1. The network is localized

2. For any cycle 1,},,,,{ 11 >∈= nVwwwwl mnL

Localization constraints 
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Scenario

1. Get the relative pose from the measurements

2. The measurements are not consistent (affected by noise)

3. Determine the poses which satisfy the localization constraints

Estimation problem

Camera1’s 
frame 1∑

Object 
frame

Camera2’s 
frame 2∑

o∑

Object

Kinematic relationship:

Estimated by Visual Motion Observer [8]

Noisy estimates: Ex.)

Localization constraints
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Plan of Experiment Settings

Old Settings New Settings

DS1104

• Need 3 programs at same time
• Decrease of sampling time

Opencv 

C++ 
program

MATLAB

DS1104

PC
XBee

• Decrease of computational load

PC

XBee

Image Processing Toolbox

Instrument Control Toolbox

Only 1 program
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年間スケジュール

4月 5月 6月 7月 8月 9月 10月 11月 12月 1月 2月

論文
調査

5/11,20 6/3,10 8/9??
中間発表 最終発表ゼ ミ 発 表

7/8,15 2/10

新たな課
題の発見

修論
作成

問題
設定

中間
準備

4週目3,4週目

ゼ ミ 発 表

制御則
提案

評価検討

SW更新実験環境
実験
検証

対処・検証

3,4週目
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