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Abstract: When the statistical multiple-input multiple-output (MIMO) radar is exploited for multi-target local-
ization and velocity estimation, the estimated parameters in the multiple observation channels have to be paired
for every target. A mapping search pairing method is proposed in this paper, by which the estimated target dis-
tance delays and the estimated Doppler frequencies are paired. Then the positions and velocities of targets are
solved from the successfully paired parameters. The simulation results demonstrate that the proposed method ef-
fectively accomplishes localization and velocity estimation of the multiple targets with the radar cross section
(RCS) scintillations.
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Fig.1 Process diagram for mapping search pairing method
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Table 1 Target parameter setting

Hir¥5 £ B AL FR/km B R/ (m/s)
1 (65, 58) (100,100)
2 (56,63) (200,100)

3 (80,70) (=156, - 150)
4 (68.3,82.5) (120,130)
5 (67,62) (- 100, - 200)
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Table 2 The collections of measurement parameters in statistics MIMO radar

G G, Gs

(531, 13.938)
(551,9.410 4)
(683, 11.807)
(679, - 14.333)

(570, 9.454 8)
(598, —13.982)
(705,11.807)
(553,13.760)
(698, — 14.382)

(619, -14.16)
(576,13.583)
(591,9.454 8)

(702, -14.293)
(551,14.160)
(702, 11.852)
(574,9.410 4)

(573,13.982)
(593,9.454 8)
(724,12.101)
(620, - 13.805)
(721, - 14.338)

(613,9.454 8)

(596,13.805)

(741,14.907)

(748, 11.807)
(641, —13.982)
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Fig.2 The search points corresponded to the mapping search pairing method with different {
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Table 3 The pairs for estimated distance delay

Fe g, ) 3 try > i3 5

551 570 591 574 593 613

—_

2 531 553 576 551 573 596
3 679 698 X 702 721 741
4 683 705 X 702 724 748
5 X 598 619 X 620 641

R4 ZEPHFERMOENEE (FS5%23MK)
Table 4 The pairs for estimated Doppler frequency ( the serial
number corresponds to that in Table 2)

J%% fdl,l fdz,l fd3,l fdl,z fd2,2 fd3.2
1 9.4104 9.4548 9.4548 9.4104 9.4548 9.4548

2 13.938 13.760 13.583 14.160 13.982  13.805

3 -14.338 -14.382 X X -14.338 14.907
4 11.807  11.807 X X 12.101  11.807
5 X -13.982 -14.160 X -13.805 -13.982

x5 BHRWALESLEREEXENMGITE
Table 5 The estimation for the location coordinates and
velocity vectors of targets

R o S [%ﬁ%%ii>
1 (65.38,57.73) (102.2,98.5)
2 (55.81,63.20) (196.6,104.2)
3 (80.55,69.40) (=153, - 152.6)
4 (68.825,82.08) (117.2,133.1)
5 (66.8,62.15) (-96.3,-202.5)
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