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 Applications of tracking moving targets using mobile robotic sensors

-- Environmental and atmospheric monitoring and surveillance

-- Security and surveillance

-- Tracking of endangered species

 Abilities of tracking and localization limited by

-- Absence of global positioning system (GPS)

-- Bounded field-of-view (FoV) or visibility region

-- Target loss -> unbounded tracking error

Motivation:                Reduce target loss rate

Introduction and Motivation
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Problem Formulation
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State Models:

Measurement Models:
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EKF-based Robot Localization and 
Target Tracking

Joint State Models:

Joint Measurement Models:

Jacobian Matrix:

Jacobian Matrix:

EKF is applied to estimated the joint states from joint measurements 



5

Visibility-based Robot Motion Planning

Tracking and Localization Performance can be represented by

the expected power of the error between the true and estimated robot-target joint states

Simplified expected power of the error

Assumption:

Robot Control Law:
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Visibility-based Robot Motion Planning

Robot Control Law is obtained by moving in the direction of the adjoined gradient 

The first term: the change of the robot FoV due to translation and rotation of the robot

Translation:  

Rotation:

The second term:
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Optimized-Visibility Algorithm
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 Comparison

The proposed algorithm is compared with a state-of-the-art potential field approach

 Experimental setting

• Workspace: 

• FoV: a sector with a radius                  and an opening angle

• Target state transition matrix:  

Simulation Results

Potential force:

Control:



9

Performance with

Comparison with different FoV parameters  

Simulation Results



10

Conclusion:

 Joint states and measurements

 EKF is applied to estimated the joint states from joint measurements 

Maximizing the target-detection probability ->  Robot Control Law

 Outperform the state-of-the-art potential field approach

Future Work:

 Extend one-step-ahead optimization  to multiple-step-ahead optimization 

 Generalize current method to simultaneous localization, mapping and target 
tracking problems

 Investigate different estimation algorithm

Conclusion and Future Work
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