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MIMO Radar Micro Doppler Effect Analysis Based on OFD 1.FM Signal
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Abstract: Compared with traditional monostatic radar system, multiple input multiple output( MI-
MO) radar system can receive returned signals from targets in different aspects with respect to the trans-
mitting/receiving radar pairs by utilizing the spatial diversity technology and can obtain more target infor-
mation, which highly improves the radars estimation accuracy of target moving parameters. Based on the
MIMO radar system with orthogonal frequency division linear frequency modulation ( OFD 1.FM) signals,
the micro Doppler effect caused by rotating parts of the target is deduced in detail and then the rotation
radius is estimated by calculating the mathematical expectation of the obtained data. Simulations are given
to validate the theoretic conclusions and prove that the estimated rotation radius obtained in is very close
to its real value.
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Table 1 Magnified coefficient of amplitude m
R, R, R, R, R, R R, Ry
T, 1.903 4 1.818 6 1.634 8 1.499 4 1.374 4 1.2220 1.143 1 1.051 5
T, 1.928 3 1.8530 1.683 2 1.555 3 1.436 1 1.2895 1.2132 1.124 2
T, 1.9547 1.8917 1.740 4 1.622 5 1.510 9 1.372'1 1.2993 1.214 0
2
Table 2 Extracted amplitude of micro-Doppler sinusoidal curves m
R, R, R, R, R, R, R, Ry
T, 9.516 6 9.0909 8.057 9 7.819 9 7.142 9 6.2500 5.6604 4.687 5
T, 9.7523 9.3103 8.333 3 8.088 2 7.377 0 6.4815 5.660 4 5.380 2
Ty 9.615 4 9.677 4 8.705 4 7.692 3 7.803 5 6.5217 6.2130 5.932 2
3
Table3 Estimated rotating radii m
R, R, R, R, R, R, R, Ry
T, 4.999 8 4.998 8 4.929 0 5.215 4 5.197 1 5.114 6 4.9518 4.457 9
T, 5.0575 5.024 4 4.950 9 5.200 4 5.136 8 5.026 4 4.6657 4.793 8
T, 4.9191 5.1157 5.002 0 4.741 0 5.164 8 4.753 1 4.7818 4.886 5
3 s 24 24
s r=4.961 8 m

, (1, 8) , O05m



* 122

2011 39 2

5m [ 4] ZHANG Qun, Ta Soon Yeo, Hwee Siang Tan, et al.
Imaging of a Moving Target with Rotating Paits Based on
3 the Hough Transform [ J]. IEEE Transactions on Geo-
MIMO science and Remote Sensing, 2008, 46(1) : 291 -299.
<« ”» [ 5 ] 2 9 9
’ Doppler [J]. , 2009, 31(3):
M
583 -587.
N  MIMO , M xN [6]
, M xN [1]. , 2009, 23(3):
> 175 -1717.
MIMO [ 7] Eran Fishler, Alex Haimovich, Rick Blum, et al. MI-
s MO Radar: an Idea whose Time has Come. Proceeding
, MIMO of the IEEE Radar Conference [ C] Il Philadelphia, PA,
2004: 71-78.

[ 8] Eran Fishler, Alex Haimovich, Rick Blum, et al. Per-
formance of MIMO Radar Systems: Advantages of Angu-
lar Diversity. Conference Record of the 38" Asilomar
Conference on Signals, Systems and Computers [ C] Il

[1] CHENV C, LIF Y, HO S S, et al. Micro-Doppler "
Pacific Grove, CA, 2004: 305-309.
Effect in Radar: Phenomenon, Model and Simulation
[9] ) , . MIMO [J.
Study [ J] . IEEE Trans. on AES, 2006, 42(1): 2 -
5 , 2007, 47(1): 88-91.
1.
[ 10] , . MIMO
[2] ) ,
L] . 2009, 31
[J]. , 2007, 35(3): 520-525.
(9): 2065-2068.
[ 3] BAI Xuetu, XING Meng-dao, ZHOU Feng, et al. Ima-
[11] > ) . MIMO LFM
ging of Micromotion Targets With Rotating Parts Based
L] . 2009,
on Empirical -Mode Decomposition [ J]. IEEE Trans. on
38(1): 28-31.
Geoscience and Remote Sensing, 2008, 46( 11) : 3514
-3523.
( HiEE 94 ) [ 8] OMG. Data Distribution Service for Real-time Systems

[5]

RAJKUMAR R, GAGLIARDI M, SHA L. The Real-
Time Publisher/Subscriber Inter-Process Communication
Model for Distributed Real “-Time Systems: Design and
Implementation[ C] I Proceeding of the 1st IEEE Real -
Time Technology and Applications Symposium, Denver,
Colorado. USA, May 1995: 66 -75.
[J]. , 2006, 17
(D) 134-147.
Pub/Sub

[ D]. : )

2008.

[ 9]

[ 10]

Specification version 1.2. [ R/OL]. (2007 - 01 -01)
[ 2010 =06 - 03] . http: // www. omg. org/spec/DDS/1.
2.

GERARDO P C. OMG Data-Distribution Service: Ar-

chitectural Overview[ C] Il Proccedings of the 23" Inter-

national Conference on Distributed Computing Systems
Workshops (ICDCSW’03), 2003:200-206.

GERARDO P C. DDS Spec Outfits Publish-Subscribe
Technology for the GIG[ J/OL]. COTS Journal, 2005.
4. (2005-04 -01) [2010 - 06 — 03] . hitp: //www.

cotsjournalonline. com /articles /view /100296.




