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Target Recognition Method of DTV-Based Passive Radar Using
Multi-Channel Combining Method
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Abstract

In this paper, we proposed airborne target recognition using multi-channel combining method in DTV-based passive radar. By
combining multi-channel signals, we obtained the HRRP with sufficient range resolution. HRRP was obtained by AR method or zero-
padding. From the obtained HRRP, we extracted scattering centers by CLEAN algorithm using the gradient descent. We extracted feature
vectors and performed target recognition after training neural network using the extracted feature vectors. To verify performance of pro-
posed methods, we assumed frequency bands of three broadcasting transmitters operated in Korea(Mt. Gwan-ak, Mt. Yong-moon,
Kyeon-wol-ak) and used full scale 3D CAD model of four targets. Also we compared the target recognition performance of the proposed
method with that of using only single-channel of three broadcasting transmitters. As a result, proposed methods showed better per-
formance than using only single-channel at three broadcasting transmitters.
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Fig. 2. Multi-channel interpolation using proposed methods.

Combined multi-channel
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Fig. 3. The DTV channel combined into one channel.
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A4 7A¥ ek, SNR: 30 dB)
Table 1. Confusion matrix of each target using AR method.
[%](Broadcasting transmitter: Kyeon-wol-ak, SNR:

30 dB).
Actual Classification
target Target A | Target B | Target C | Target D
Target A 84.64 831 3.92 3.14
Target B 597 85.85 334 4.84
Target C 6.32 7.69 81.53 4.46
Target D 5.84 8.72 446 80.97

E2 A2 A9 YS 18w 2 m4%) £F 4
[%](FA1 4 AL, SNR: 30 dB)
Table 2. Confusion matrix of each target using zero-pad-
ding[%](Broadcasting transmitter: Kyeon-wol-ak,
SNR: 30 dB zero-padding).

Actual Classification
target | Target A | Target B | Target C | Target D

Target A 67.96 6.04 8.36 7.64

Target B 16.69 67.19 10.08 6.03

Target C 11.79 10.88 68.46 8.87

Target D 9.81 8.92 997 71.31
o% FEY F5o| BE 10 % vPo|gleh W, A2
A7 7S olgetls 4, 24 D7F 7131 %2 B
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