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A Study of LM-IHPDA Algorithm for Multi-Target Tracking in
Infrared Image Sequences
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Abstract: Military surveillance systems with electro-optical sensors can be used to track a number of targets efficiently and
reliably. In MTT (Multi-Target Tracking), joint events in which different tracks share the same measurements may occur.
Measurement-to-track assignment are computationally challenging because of the number of operations increases exponentially
with number of tracks and number of measurements. IHPDA (Integrated Highest Probability Data Association) based on a
2D-Assignment technique can find an optimal solution for measurement to track one-to-one assignments for complex
environments. In this paper, LM-IHPDA (Linear Multi-Target IHPDA) which does not need to form all feasible joint events of
association and thus the computational load is linear in the number of tracks and the number of measurements. Simulation
studies illustrate the effectiveness of this approach in an infrared image environment.
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Fig. 1. Anexample of the joint event.
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Table 1. The number of joint events of all measurements to all
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Table 3. 2D Assignment matrix for the cluster #1.
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Table 2. A result of the clustering.
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Table 4. Measurement-to-track assignment matrix.
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Fig. 2. Anexample of the joint event.
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Table 5. Comparison of run time at 14 frame.

Algorithm Run time[msec]
IHPDA (2D-Assignment) 0.360
Proposed LM-IHPDA 0.302

* Intel(R) Core(TM) i5-2500K CPU 3.30GHz, RAM 8.00 GB
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