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Classification of Doppler Audio Signals for Moving Target
Using Hidden Markov Model in Pulse Doppler Radar
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Abstract

Classification of moving targets in Pulse Doppler Radar(PDR) for surveillance and reconnaissance purposes is generally
carried out based on listening and training experience of Doppler audio signals by radar operator. In this paper, we
proposed the automatic classification method to identify the class of moving target with Doppler audio signals using the
Mel Frequency Cepstral Coefficients(MFCC) and the Hidden Markov Model (HMM) algorithm which are widely used in
speech recognition and the classification performance was analyzed and verified by simulations.
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Table 1. Number of dataset for each class
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Table 2. Classification result for each class using HMM(%).

¥ 2 HMME 0| 8¢t S A AE HDK%)

Wiz | 2 4 8 | 16 | 2
Class
Helicopter | 6833 | 65.00 | 6667 | 7167 | 7000 | 70.00
Pedestrian | 8682 | 8773 | 8500 | 818 | 8727 | 8818
Tracked Vehicle| 81.25 | 9375 | 9375 | 9250 | 90.00 | 8875
Wheeled Vehicle| 69.33 | 6967 | 7567 | 7800 | 7545 | 8533
Classification | 70 15 | 7904 | 8027 | 8259 | 8068 | 8307
Rate(avg.)

Table 3. Classification result for each class(Mixture=32).
3 Ay MY A (Mixture=32)

v

Output ligpit Helicopter | Pedestrian gr:;ifs V\‘/Eﬁ?clfs
Helicopter 42/60 6/220 0/80 11/300
Pedestrian 4/60 194/220 3/80 21/300

Tracked Vehicle|  0/60 3/220 71/80 12/300

Wheeled Vehicle|  14/60 17/220 6/80 256/300

Classiioation | ppg, | s818% | 8875% | 833%
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