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The Research in Detection for Echo of Milimeter Wave Radar from Helicopter Blade
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Abstract:  In allusion to energy of echo from wtor blade istoo low to be detected, the paper analy ses the time characterigic
and frequency characteristic of echo from rotor blade, ground clutter and target clutter based math model of echo from rotor blade
and the thought of detection for echo from rotor blade in time domain after the clutter is filtered out in frequency domain is brought
forward. In allusion to the actualiy of recognition for helicopter, the thought of the confident level of helicopter target recognition is
guaranteed by controlling the false alamm mate of detection for echo from rotor blade is put forward and gatistical digributing of clut
ter residual and noise after clutter is filtered out in frequency domain is researched and the detection based sliding window is applied
to partition the observation vector into the detection cell and reference cell for clutter to accomplish the CFAR detection for echo
from rotor blade. The simulation result indicate that the method of filtering clutter can filter the ground clutter and target cluter ef-
fectually to improve the detection SCNR of echo from rotor blade. The detector in time domai for echo from wtor blade can woik
well when the SNCR is low.
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1 SCNR ( :dB,  SCNR=5dB)
(dB) TCR= - 10dB TCR= - 6dB TCR= - 2dB TCR= 2dB TCR= &dB
-20 11. 097 12.008 12. 739 14. 447 16 232
- 16 10. 96 11.526 12. 262 13. 786 16 159
-12 10. 455 11.278 12. 225 13 32 15. 458
-8 9 7281 10.211 10. 959 12. 403 14. 877
-4 9 0325 9. 4323 9.5760 11. 23 12. 97
0 8 2263 8. 4812 9 066 9. 3217 11. 091
2 SCNR ( :dB,  SCNR=5dB)
(dB) TCR= - 10dB TCR= - 6dB TCR= - 2dB TCR= 2dB TCR= &dB
-20 30807 2. 3341 1.9275 1. 9463 1.2769
- 16 2 1299 2. 1662 2.3901 2. 0601 1. 11%
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0 1. 3483 1. 3949 2.2351 2. 4803 2.5283
1 3 1 // 1 -/
08¢ Ay 09 P01 [ °¢ vt /1
08} l’,_,f(];l\ / ’,/ 08 \‘(/ / 08k AN / ]
o7t / / 07 / ' o7} / /
¥ 06f / / % 08 Pu=0.01 / osl /|
3 Px=0.01 / i w I~ |/ ﬁ /p=0.01/ |
B 05} \/\\ / g 05 // / % 05— ~/ |
£ 04 / ‘// ® 04 P,~0.001 / f/ £ o4f /
03} P,=0.001 / / 03 ) / 03 P,=0.001 | /
02f i | 02 \'\/ 02t RN L
1] S 01— J o1 \/
0 0 —~ { 0 =4
5 0 10 15 5 0 5 10 15 5 0 5 10 15
i %4m Lt /dB fRZMeLL /dB iAW Lt /dB
Ter=-5dB T,,~0dB Te=5dB
P 7 g 3R [ g8 e R O 4 R b £
5 2
) s TCR s
30dB, NCR= - 10dB,
2
100000,
5
7 (b=
0. 1.0 01, 0.001)



1187

(CA)

[ 1] J Misiurewicz, et a. Analysis of Recorded Helicopter Echo
[A]. Proc of IEE Rada’ 97[ C]. Edinburg UK: IEE, Radr,
1997. 449- 451.

[2] V C Chen. Radar signatwes of wtor blades| J]. Proceedings of
SPIE, 2001, 4391: 63— 70.

[3] . RUB ;
1997,(3):1- 6.

LI Dao jing. Radar detection of hovering helicopter| J]. Radar
&ECM, 1997, (3) : 1- 6. (in Chinese)
[4] 5 ) . 1.
, 2003,30(5) : 574- 579.
DU Lan, BAO Zheng, XING Meng dao. Analysis and detection

of radar echoes from helicopters| J]. Journal of Xidian Univer
sity, 2003, 30(5) : 574- 579. ( in Chinese)
[5] , , . [J].
, 2002, 30(6) : 896— 899.
SUN Werfeng, ZHANG Chun, WANG Ying liang. Radar De-
tection of Hovering Helicopter [ J]. Acta Electronica Sinica,
2002, 30(6): 896— 899. (in Chinese)
[6] . , .
, 2000,22(1) : 15— 19.
TANG Zt yue, WANG Ying liang, JIANG Xing zhou. Radar
detection of hovering helicopter[ J]. Modern Radar, 2000, 22
(1): 15— 19. (in Chinese)
(7] , , . ATMD
1. (
945- 948.
XU Juryi, WANG Xiurtan, PENG Ying ning. Performance
analysis of frequency domain BP CFAR in AMTD sydems| J].
J Tsinghua Univ( Sci & Tech), 2002, 42(7): 945- 948. (in
Chinese)
[8] .. [M].
. 1999.

[J].

), 2002, 42(7):

. 1973 , 2005

E mail: zhhel @tan. com




