oS % D Rk 24

IR EA TR Journal of National University of Defense Technology

ISSN 1001-2486,CN 43-1067/T

il

(EPIRHBORRERD) MRE RRC

H EF %) AOA-TDOA B A & b VR &SRB LAt HHO ik

= ZWITE, AR, B, TKIE

WA H 4 2025-04-24

Mg R HI:  2025-12-17

51 R ZWIRE, R, BB, JKIE. EHXE AOA-TDOA B4 & A IR & SEms itk

HHO STUA[I/OL]. [BAH ]
https://link.cnki.net/urlid/43.1067.t.20251216.1637.002

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
DR T E R 2% R i, SRR — kAT, MBSO SO H & . WU AR AR N 2%,
AL BT R R AT A B S B L

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2025-12-17 11:06:56 https://link.cnki.net/urlid/43.1067.t.20251216.1637.002

DR PN 1
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

doi: 10.11887/j.issn.1001-2486.25040042

£t3%F AOA-TDOA Bt & EIHYR & REEL4L HHO &%

%ﬁﬂ%ﬂi ’ 5}4%1* Ek?:i: ’ g&% 2
(MRS AR, YL FaL 210094, 2. RIHYIERHEHT, =/ R, 650223)

o E: XA 20K M (angle of arrival, AOA)JE {37 A1 21K i [8] % (time difference of arrival, TDOA)E v Bk

AEMTEEE RN TR RENA L. GBANRARAE ISR EESE R, =8 T —ME
GRS AL s AL (hybrid strategy-optimized Harris hawks optimization, HSHHO) #y%. il i s
Tl RE 5 v S S8 R (R USRI AT LA, ) R X T A 3 e SR s ST e () DL 34 AN B L, AR, 7EH
ERTER STREM B Rl G 7 4 IESZ AT P54 S Sk ms, PR SR MLAIEAT T ok, AT A H
ERE R R RIIT RGeS ViEIna KR, 5IEREMEL, HSHHO Hikmss ., 4
JRERZRAETT JRFRIT R 8 RN 8 kG 45 7 T 35 R I SR A SR R PR
KA. BIK - Bk A ZE B G ﬂ’\éﬂﬁﬁ)@ﬁl}%ﬁ% RO RIRAGIE R, B4 RS2k AT FE AR S o
W&
FE 5SS TP18;TNI11.7

Hybrid strategy optimized HHO algorithm for AOA-TDOA

joint localization

QIN Hucheng', HUANG Yanyan"", GENG Ze!, ZHANG Han’
(School of Automation, Nanjing University of Sc1ence and Technology, Nanjing 210094, China;
2.Kunming Institute of Physics , Kunming 650223, China)

Abstract: To address the issues of insufficient local search capability, susceptibility to local optima, and slow
convergence in existing angle of arrival (AOA) and time difference of arrival (TDOA) joint positioning methods
under complex environments, a hybrid strategy-optimized Harris hawks optimization (HSHHO) algorithm was
proposed. A dual-mode cooperative framework consisting of the original and quasi-reflective populations was
constructed. A bidirectional elite migration strategy was employed to facilitate information exchange and comple-
mentary advantages between the two populations. Additionally, during the algorithm's exploration and exploitation
phases, the golden sine optimization and Cauchy mutation strategy were respectively integrated to refine the pop-
ulation update mechanism, thereby enhancing the algorithm’s global exploration and local exploitation capabilities.
Simulation results demonstrate that, compared with existing algorithms, the HSHHO algorithm exhibits superior
performance in terms of convergence speed, global search capability, local refinement, and positioning accuracy.
Keywords : AOA-TDOA (angle of arrival-time difference of arrival) joint localization; Harris hawks optimization
algorithm; dual-mode cooperative optimization model; golden sine optimization; Cauchy mutation strategy
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Figl The schematic diagram of the geometric relationship
between the three-dimensional space monitoring station and
the target
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kR 2.06E+00 2.06E-01 4.95E-08 3.43E-06 3.71E-06 1.35E-04
B 5.84E-03 5.83E-03 4.44E-16 4.44E-16 7.88E-03 3.38E-04
fs  PE 2.64E+00 7.74E-02 4.44E-16 4.44E-16 1.25E-02 7.97E-04
PRk 1.59E+00 2.21E-01 0.00E+00 0.00E+00 2.26E-03 1.77E-04
B 8.63E-03 8.63E-03 8.61E-03 8.62E-03 8.63E-03 8.63E-03
fe THME 1.05E-02 1.00E-02 8.67E-03 2.52E-02 8.63E-03 8.66E-03
bRk 4.87E-03 5.38E-03 1.16E-04 1.09E-02 1.89E-06 3.64E-05
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