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A Study of Automatic Multi-Target Detection and Tracking Algorithm using
Highest Probability Data Association in a Cluttered Environment

e ke
(Da-Soul Kim + Taek-Lyul Song)

Abstract - In this paper, we present a new approach for automatic detection and tracking for multiple targets. We
combine a highest probability data association(HPDA) algorithm for target detection with a particle filter for raultiple
target tracking. The proposed approach evaluates the probabilities of one-to-one assignments of measurement-to-track
and the measurement with the highest probability is selected to be target- originated, and the measurement is used for
probabilistic weight update of particle filtering. The performance of the proposed algorithm for target tracking in clutter
is compared with the existing clustering algorithm and the sequential monte carlo method for probability hypothesis
density(SMC PHD) algorithm for multi-target detection and tracking. Computer simulation studies demonstrate that the
HPDA algorithm is robust in performing automatic detection and tracking for multiple targets even though the
environment is hostile in terms of high clutter density and low target detection probability.

Key Words : HPDA(Highest Probability Data Association), MTT(Multi-Target Tracking), PHD(Probability Hypothesis
Density), Data Association, Particle Filter
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Fig. 1 Flow chart of the Clustering Algorithm
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2.4 Highest Probability Data Association
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Table 1 Initial states of the targets and times at which they
appear and disappear

TID Time intervals Initial States

1 [0 20071 [-3000m, -5000m, 15m/s, 1.0m/s]
2 [007, 3507 [ Om, 5000m, 10m/s, -1.0m/s]
3 [1507 40071 [-5000m, 5000m, 05m/s, -1.0m/s]
4 [2507, 45071 [-1000m, 1000m, 0.75m/s, -1.0m/s]
5 [3007 45071 [ 4000m, 4000m, -15m/s, -15m/s]
6 [1507,  3507) [ 4000m, om,  0m/s, -15m/s]
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Table 2 Parameters for simulation
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