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Adaptive Joint Tracking and Classification Algorithm Using ET-PHD Filter

FAN Peng-Fei' LI Hong-Yan'!

Abstract For joint tracking and classification (JTC) of extended targets and unknown target birth intensity, an adaptive
algorithm based on the extended target probability hypothesis density (ET-PHD) filter is proposed with the Gaussian
mixture implementation. The main idea is to approximate the birth intensity by using received measurements, and in
the prediction stage the persistent and the newborn targets are distinguished to propagate according to their classes.
Then the target classification information is integrated into the update stage and the combined measurement likelihood
is used to substitute the single target position likelihood. A joint update is implemented by all predicted posterior
intensities and then the Gaussian mixture components are pruned and merged according to their classes to characterize
corresponding target state sets. Simulation results show that the adaptive algorithm can improve the performance of
probability hypothesis density filter in the extended target tracking.
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Table 1  The performance versus of different filters
bii:3/53 FEEH H [F) - Ty
RN filivtig2e OSPA (m) IT4 (s)
Unknown-ET-
0.2678 4.58 1.33
PHD-JTC
Known-ET-
0.2708 6.30 1.23
PHD-JTC
Unknown-
0.4147 12.99 1.05
ET-PHD
ET-GM-PHD 0.4051 17.06 0.98
5 Z5ip

BERTY T FARER A RS 20 2 D e R
TR F ARSI, 32— AR TR H AR R AR
S L UE B ASAE B AR H AR B AR AR DL T PRI £ R
S REIR. GAIRAEY R H AR R BB R R I
arBUEEA_E, AT RG-S BRI X &,
SEHAN TR G H b BEAEBE e A . Bk e

% B 38 NI A 25 A 18 A H ARSI, (8 I
TRRENS LI LSS BRSO AT RARW], St 5
R H AR & R ER-5 70 JEF R iealt AR AR
JEUEDLEAEY J H AR ERER P P BE.
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