
Distributed Multi-Robot Multi-Target Tracking Using 

Heterogeneous Limited-Range Sensors

Conclusions

➢ We propose a distributed coverage control scheme for heterogeneous mobile robots with onboard sensors to track an unknown and

time-varying number of targets.

➢ This novel strategy allows sensors to have arbitrary sensing models (with limited field of views) and dynamically optimizes the

workload for each individual.

➢ Simulation results show the convergence of our proposed method in target tracking scenarios and indicates that our method yields

better and more reliable tracking performance compared to a standard Voronoi diagram that does not account for heterogeneity.
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Abstract

This poster presents a cooperative multi-robot multi-target tracking framework aimed at enhancing the efficiency
of the heterogeneous sensor network and, consequently, improving overall target tracking accuracy.

• The concept of normalized unused sensing capacity (NUSC) is introduced to quantify the information a sensor is
currently gathering relative to its theoretical maximum. This measurement can be computed using entirely local
information and is applicable to various sensor models, distinguishing it from previous literature on the subject.

• NUSC is then utilized to develop a distributed coverage control strategy for a heterogeneous sensor network,
adaptively balancing the workload based on each sensor’s current unused capacity.

• The algorithm is validated through a series of ROS and MATLAB simulations, demonstrating superior results
compared to standard approaches that do not account for heterogeneity or current usage rates.
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Methods

Results

We conduct simulations using both ROS and MATLAB. In ROS simulations five TurtleBot 3 Burger robots with 
different sensors track 30 moving targets. In MATLAB simulations, we show the results of 60 robots track 30-50 moving 
targets. More results can be found in our preprint[2].

Fig. 7. The average OSPA error obtained from MATLAB tests. Blue, green,

and red boxplots show results of using Voronoi diagram (V), power diagram

(P), and CCVD (C) respectively


