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Abstract

In this paper, the algorithm of model establishment of antenna selection and its solution based
on modified greedy multi-start local search of multitask is proposed to solve the problem of an-
tennas selection for distributed MIMO radar with priority for key targets under the multitask of
target detection and tracking. The position estimation error bounds of each tracking target are
non-dimensionalized and normalized. Weight factors that are proportional to the importance of
the target and the task are introduced respectively to highlight the key targets and adjust the
proportion of system resources in detection performance and tracking performance, and then the
parameter that represents the comprehensive performance of the system is introduced. Taking
the minimum set of antennas as the cost function, the optimization model is established. The op-
timal initial antennas set is found by exhaustive method, and the antenna that contributes the
most to the system is added step by step to complete the antenna selection. The simulation results
show that the proposed algorithm can guarantee the overall performance of the system and effec-
tively reduce the system computation.
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1. 518

TEBARAE BALI G, ik — Pl B0 58 ) PR AR IR AS , RSB B8 H AR IOER I . BRI SEJ5 1 A 4%
FI-FATERIER[L]. MIMO FAMEN—MH AT FEIE 2780456 T M. HMEARF MIMO
BERARI], T, SR, SR BARK RCS INARIAE FA &AW Tk REMMERE
FRIHEAE LA R G BHUR I FE AT . MIMO FIEH2 70 i 2 MIMO ks [4]9 KB SR E A E, £
LAFERETT. D, BB, ULIE, . W5 [5], fERERGS RGN RN & H I R 5 5E
DIFETE RGLALRE 2 MIMO 51K B 5/ FOW AL i) = ZE N 2, Hoh o o 1) 4 3EAT B R0 IR B B U0 70 T g i 2
JiTHI[4]-

NTIEMR ARG ERE AT TR ERD MG EREE, BE¥ERTXTHGOTIT, 1T &M
B — BB G U Ry TS 415 5 (knapsack problem, KP), 7E T2 0k B Bk T DA/ M e BoE:
HIIE UL B R E ARG, RN AR R R EARE6]: RO REERTE, fEa e EBMATTREET
FEAS H s R AR BT T EREE[ 7] =2 SCHR[7] [8]4% HH i #3822 kS A48 & (Greedy Multi-start Local
Search, GMLS)&IEMIA % i 5482 (Fair Multi-start Local Search, FMLS)& . Pifh B k& A TK,
GMLS SETHHE K, HARRERE R S THRE s FMLS SV RERS R &, HitEERA.
PL GMLS Sy A3Eat, SCHR[9] [1014E SCHR[S]HSEAl_F 45T 0 A 20 MIMO FHIEX H bR PRig R B 75 3K ,
P T T 2 HARO B IRER I SOR B CIEIUEE, (EfR E AL E TR BRI, AL T bRtk
BB, 78 GMLS Bk EAl B, $&H 1 88 GMLS (Modified GMLS, MGMLS) &%, %
SR — D BRI

R TR B H AR ECE P R IR ER 1 2 A H AR, SCHR[10] [LLJFERF AT T 98 i H AR ERER 1Y)
FEJTIE IS, 4 B b A8 Hbs T5E B AR ARG B AR, 20 B8 7 AR RS B 2R 1 SR i BRI
KEFIR R, 051 T GFMLS (Greedy and Fair Multi-start Local Search, GFMLS)$y2: Al B K 26 %
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% H#5#(One Antenna to All Targets, OAAT)%12:. GFMLS 5.v2: B A H ¥ Ab B 17 BA () 05, 3 & A0 PR BRI
A 18 R AN FIAL 56 2% H AR B O B A, OAAT BEHUBds 8k, (H AT LASEHLsE s (A kg,
AR T B S AR S5 7 K

i _ERB R R T3 A 2 MIMO BB EERAT AL S TS 5L, MR GHUT ZAESRT, 2 kb 5t
TEAYECI . 5K ASEAE SCHIR[12] R 98 7 20 A28 MIMO H A fE ST 2 21582 30 H bR ER B AN B ARG
ZAES TRETG. DhEA G 70 B ) 8, R A oot OB RO AT e ek B, RERSAE — e BT T
RAGHIFEARVERE o (HSCHR[12]7E THRAS 2R I A 5 R8T AR R I X Sk 5, I8 2% g 3 Aer I X 4ek ) 45—
AN sy RIS H bR bR O B8 25 B ar U AR 2 A0 8 AR 22 I AN [RIFR AR R B AN, 3 AR IR B AT 551
ZAESPIBELLG]:, BXERERNZA AR FESEER, A BRI E A HRREENE . Hil, oM
L MIMO FEIATE 2155 T % th 8 HARERER I B /0 B IE A etk — B e . ASCEERT BRI/, 255
FERFRT I X 35 9 B — RO, B IR A R BEFR AR S 80T B0 A— b3, fE4 e rtk
BEFEARELR N, (R e D, DUILE R, 32 TRT 25 Ul 2l s
% 5% (Modified Greedy Multi-start Local Search of Multitask, MT_MGMLS) ) ¥4 7t 1% HURE R K7 SR 205 .
D7 FLSIAIE W] T ARSI IR SR A Rt

2. RGIER L EEMEESH
2.1. RGER

545 11758 MIMO T3 FR GORm IR 7 — 46 F I ABHR 2 1, (BLE R 460 M BRI W TG, N BB OB T
RYTHETER T T RIERHE, 5 m RIFECIE S e A s, (1), #E [ [s, (O dt=1, HHT, A
RHHE SR ], RETIEN b, - ’

B ARG 2 A H R, BN N A, o FRRIEAT 55— VOWIINE A WISEIT 21t » 55 K UL i
Y, o BB AR STIEIES), t XIS g A FARIORE R X0 = (%0, yo v, Ve, ) s Forbixd oy
S EARIHEAAAT . VSRR, v+ v AR ELRR x 7R y D7 IR, FIRHE RS, o RY, 4M
SR m RS RSO RIS n BB TC 5 56 o AN B AR B RS

2 R GE AN SEILI AL R 25, 38 A FRR IS 05 5 [13] 7T IFER

M .
rnq,k (t) = zl\[ amqn,k pm,k é/mqn,ksm (t - qun,k )e_Jqun,kt + r]r?,k (t) (1)
m=:

ﬁl:'j ’ gmqn,k = gman,k + jgmqnl,k i%{—\‘% q /]\ H *ﬁa@gﬁﬁﬁj‘%é&’ gman,k *n gmqnl,k éj\jn]”% C;mqn,k mi%lzﬂ]@gl}’
N, (1) R AR MR 026 (7) MR RT M o oy, (5 AR E R 1, FRITEE, Wy,
A LT

W20 = e T T ] W =W Wi W ]+ 5T {(T;I)T,(wg)TT, i
ity 1AL it 20 TR
z¢ =ty )+ @
Ko, () MIIEAR, v AL G RS
22. BREEMRENINHIERETR

TEAG M BRI, H z8 Al x 930722 5 DUi-d ek 56 % 51 (BCRLB, Bayesian Cramer-Rao Lower
Bound )4 [13]. x3 9 U145 246 B (Bayesian Information Matrix, BIM)Z& 7~ A J, (xf) o Bt %K
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3. METTEERBIAE S SRR

SCHR[B]HE Hi ) GMLS Skl FEHLIEEL— M WIaa R o6, SRIEHET 150 )8 RN IE i, BARTHE
RN, EARRUE R IAG TR . SCHR[9] [10]f& % GMLS ByAAT FMLS B H T i i) GMLS
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Step3: M&id FIRALIR S BIALE Ml THR ZE e R AT R LA-1 A 1 Ab B

TR R =ASB IR RIS RO BAS TR A, R BRI {05, KET R A, 0
NAL o ZHTUAHET step3, RFNEIZ BRI G, Al BUEBRREEGELT, A, BUEBR/NMEE
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322 BRFEEENERKEIA
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SINFOR BRI E RS 428 o NI ERYGE N o, . o ST E LU TP A4 1
1.%Eﬁﬁ%ﬁ%%§§ﬁ&&w,quyi,u%w%%ﬁ;

q
2. TH oy ZFH 1.
L LA A AR E &S H AR EOACE R, BN IE A EE— 2B 5] AN AT TR A E R BT
W, Dt—P 3 E A H R
323 EFEEREBHNERKSIA

A AT 2 MIMO T35 2 48 [FlIN AT HARKSHINAN FARBRERAE 55 (05 00, 75 25| ARAL H hr 22
FEPE AL E AR E Sl AT I S A B, 5 R AR [F] —MEZR A AR B R AL AR SEERERTE RE MK H b s B At T

DOI: 10.12677/csa.2020.104072 695 THENUR S 5 R H


https://doi.org/10.12677/csa.2020.104072

WER %

RZEEARALAINAE REFAS I . 5INGRAL B A AT H AR PR R Z R LA R BN & M E, -

BE— PR MIVE R ERPERESR B B8, SIARIERGURRIMEREMZH. BBt NZIR GRS g 4
HARMIBREAS IR Z A AL, » VAL AT s X T35 g I B AR RGLRER VI S KL B THRZE g
AL B RN g - RGN E HARIEIIBER N P, Py ZARGUEVF /M IR . AT AR XY
RGBSR MR RN R RAL R GRS TERE :

Nq
CPer, =& (P, —P})+¢&, ~Z;(Aﬂ1'se -g;)-0, (10)
=
& =& B, RGFIFEN A IRER I REART M MERE s 2 & < & I, RGETEINME T IRETERE: 4 & > ¢,
B, ZRG0 5 NN E TR R . 24 CPer, = 0 B 3R8 RAVERE IELFIAZIPEREESK; 24 CPer, < 0B RIR RS
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Step4: KHEFEICE AL > FEHF(L0) I R LA kRE, 10N Per' .

Step5: 7EMFE AR Btk 1 AN X IMARIRE e de AL, o JEEERT AL FIBY BT A = AL, u{X')
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Figure 1. Spatial position relation between radar and target and tar-
get's motion trajectory
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