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A Method of Automatic Extraction of Effective Signal of Target in
Interior Ballistics
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Abstract The effective extraction of radar echo signal is a key step in the process of Doppler signal processing in
interior ballistics. Currently manual interception is usually adopted in the engineering application. The method often
causes high error and low precision. Aiming at these problems, an effective method of Doppler signal automatic
extraction is proposed. The obvious noise can be intercepted. According to the principle of Doppler, the method uses
short—time Fourier transform (STFT) to acquire the velocity of the entire signal. The maximun velocity point is judged
as the terminal point for the effective signal. The improved method of multiple-window energy ratio is adopted to
determine the starting point. The experimental results through simulated signal and actual signal show that the
average error of the method to extract the starting points and terminal points of the effective signal is 0.1875 pus.
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Table 1 Specific parameters of each signal group

Data

1* section

2™ section

3" section

1% signal group

2" signal group

3" signal group

4" signal group

5" signal group

6" signal group

A zero mean line
1 ms

A zero mean line
1 ms

A zero mean line
2 ms

A zero mean line
2 ms

A zero mean line
3 ms

A zero mean line

3 ms

Frequency modulation signal
2ms Am: 15.0 f:100~30 k
Frequency modulation signal
2ms Am: 15.0 f:100~30 k
Frequency modulation signal
3ms Am: 15.0 f:0~100 k
Frequency modulation signal
3ms Am: 15.0 f: 0~100 k
Frequency modulation signal
5ms Am: 10.0 f:0~1M
Frequency modulation signal
5ms Am:10.0 f:0~1M

Frequency modulation signal
1 ms Am: 15.0 f: 30 k~100
Sine signal
1 ms Am: 15.0 f: 10 k P: 30°
Frequency modulation signal
5ms Am: 10.0 f: 100 k~0
Sine signal
5ms Am: 10.0 f: 10 k P: 30°
Sine signal
7ms Am: 15.0 f: 100 k P: 30°
Frequency modulation signal
7ms Am:15.0 f1M~0

19 Am O IR (R, 507 8 mV, POy WAL f 9 B B Hz. LAh, ’“’“SQE?EIJ’“’“6QEEI<JFWE& ERell
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Table 2 Processing result of starting point of each signal group

Data Actual results Measured results Deviation Time for measured results /ms
1% signal group 20000 20002 2 1.00010
2" signal group 20000 20001 1 1.00005
3" signal group 40000 39994 6 1.99970
4™ signal group 40000 40003 3 2.00015
5" signal group 60000 60002 2 3.00010
6" signal group 60000 59996 4 2.99980

®3 HUES A G A AR

Table 3 Processing result of terminal point of each signal group

Data Actual results Measured results Deviation Time for measured results /ms
1" signal group 60000 59997 3 2.99985
2" signal group 60000 60004 4 3.00020
3" signal group 100000 99996 4 4.99980
4" signal group 100000 99998 2 4.99990
5™ signal group 160000 160011 1 8.00055
6" signal group 160000 159997 3 7.99985
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Fig.5 Processing results of each signal group. (a) 1™ signal group; (b) 2" signal group; (¢) 3" signal group;
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Table 4 Processing result of actual signal

Data Starting points /ms Terminal points /ms Length of effective signal /ms
1% signal group 7.02920 12.12985 5.10065
2" signal group 33.4037 38.86085 5.45715
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