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[Abstract]

Muzzle Velocity is one of the most important measurement items for evaluation of ammunition. The muzzle velocity is defined
as the velocity when the projectile leaves the muzzle. Particularly, since the muzzle velocity is closely related to the performance
of the propellant, precise measurement of muzzle velocity is required. Doppler radar is used to measure the muzzle velocity, but
the quality of Doppler radar signal depends on the test site environment. In this paper, a method to remove the clutter that
degrades the signal quality of Doppler radar by improving the structure of the test site and the signal processing method is
suggested. For the application of the improved signal processing method, a program for acquiring Doppler radar 's raw Doppler
data was created. Statistical verification of the velocity data obtained through the improvement of the test site structure and signal
processing method proved that the proposed method is effective for the removal of clutter as compared with the existing method.
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Table 1. Specification of

TEZ2{ 20|C{(SL-520PE)2| #A
Doppler radar(SL-520PE).

Output power(watt) 0.4+0.1
Performance factor 17949

(dBm?/s) -

1565mm projectile o4

Tracking range(km)

7.62mm projectile _

Tracking range(km) 0.1-0.2

Antenna gain(dB) 201

Antenna beam o o

(Elevation, degree) 197 £1

Antenna beam o o

(Azimuth, degree) 9 %1
Dimensions(mm?) 175X 175 %50
Image rejection No

Weight(kg) 4

Transmitter type Continuous wave
Frequency(GHz) X-band(10.400-10.550)
Noise figure(dB) 80t1

Phase noise(dBc/Hz) — 100 @ 10kHz offset
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Frequency profile of Doppler signal
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Table 2. Variance comparison result (before vs. after).

Variance

Index Number of data 9/ 9

m?/s%)

Low angle fire (Before) 2413 0.2488
Low angle fire (After) 1298 0.1402
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Table 3. Muzzle velocity comparison result.

” Mean Variance
ndex
(m/s) (m?%/s%
Low angle
. 938.7667 2.0826
fire (Before)
Low angle
) 942.5524 1.8370
fire (After)
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Table 4. Variance comparison result(new method vs. old

method).
Number of Variance
Index 2/ 9
data (m /s )
Old method 1298 0.1402
New method 1072 0.0464
3 time vs residual(doppler velocity-fitted velocity)
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Fig. 15. Difference between measured and fitted velocity
data in low-angle fire with new signal processing

method(after the slope is piled up).
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