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A Study on Optimizing the Clutter Rejection Capability for a
High-Speed Scanning MTI-Pulse Radar
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Abstract

To reject the Doppler frequency spectrum dispersion of clutter caused by high-speed antenna rotation of MTI radar
system due to terrain characteristics, signal processing parameters(MTI filter constant, M/N detector ration, K-factor and
offset of CFAR) are adjusted for the optimal elimination of the ground clutter. For this investigation, logging equipment
is designed and utilized for the collection of classified ground clutter data. Test case is devised through Matlab simu-
lation for the classified analysis and optimization of clutter rejection. Then indoor radar test and outside test in
accordance with terrain characteristics are repeatedly performed for the verification of the test. This whole process is
through the evolutional development model and repeated for the optimization. Final result is that ground-clutter rejection
capability is 5.6 times(7.5 dB) better than that of existing radar system.
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Fig. 1. The graph of a gain curve vs. Doppler frequ-
ency on MTI filter stages.
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(b) The display of the electro
optical tracking system
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Fig. 2. The display of the ground clutter by the tower
placed on 4.4 km of ranges and 6,000 mils of
azimuth(The EOTS that was dependent on the

radar Azimuth, can measure an accurate ran-
ge).
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Fig. 3. The analysis of tower reflection signals that we-

re collected in a field(x-axis: Azimuth, y-axis:
magnitude).
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Fig. 4. The reflected signai of a moving vehicle and
output signals of the MTI filter.
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Fig. 5. The signal processing algorism of the MTI
radar.
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(a) Radar display operating  (b) The simulation of ground
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Fig. 6. The radar display vs. ground clutter data simu-
lation.
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Fig. 7. The radar display vs. the signal processing
algorism simulation.
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Table 1. The test cases optimized by the simulation

result.
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Fig. 8. The result of simulation on test cases of six
type samples corrected a field. The count of tar-
get is 2484, 760, 392, 484, 676, 463, 667
(from up-lefe to down-right).
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Table 2. The performance of imprved test cases.
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