TERE53EH 2022 &£ H$51% %4 Hj. 385 ~399

DOI: 10.13976/j. cnki. xk.2022. 1416 CESiS . 1002 -0411(2022) —04 -0385 - 15

PLES 27 2 B 3 F AL AL PR i) TDOA JE i 5& v

IXF, k &', I, o %
L. B TR E TR, VL7 mat 210007
2. HRERLAERYE TS5EETAAYE, /L7 B 210044

FEUH: BFEBRBERES(61971439) 5 VL5044 BSR4 (BK20191329)
BIEIEE . R%E, zhulei_paper@ 126. com Weka/ M/ 1m . 2021 =09 —07/2021 - 12 —24/2022 —02 —28

ik B ]
ERHELSTABERARREL B ZNA, ENFAEME 51 T IR AL

SR ELFRKEFRA, LT 2 £ 6 E # (time difference of arrival, % 3k v} 5] £

TDOA) By E AL F sk R B R EMBE AR TN AR NS ZW—Hf, HLEE, HL#& % 3

BESFRERRAE, ARFEMBEARMET F OB HE Ak, @l R3]

A KL E A E, B TDOA LB & fig s A m fafh 3 & el i 5y 54 TN9TI

K, N Z@ET &, BETE . WMTHREFWENEEFYw. Lk SCHR bR B s A

W E G JUAT oA % 7 T 447 2 4R LR i TDOA IR = £ B 3% i 5 A

FErmiEeh k& &), MBS TH RS £ A EB R A

TDOA T i = M #6 th & %1 ML A, &2 TDOA LI & L 7 ikt &K B &%

AL,

Machine Learning Facilitating TDOA Passive Positioning
Based on Optimization Theory

WANG Wenyu', ZHU Lei', YAO Changhua’, YU Lu'

1. College of Communications Engineering, Army Engineering University of PLA, Nanjing 210007, China;
2. School of Electronic and Information Engineering, Nanjing University of Information Science and Technology, Nanjing 210044 , China

Abstract Keywords
Wireless communication technology has rapidly advanced and attracted widespread applica- passive positioning;
tion. Moreover, the positioning requirements for signal sources in various fields have also increased time difference of arrival ;
substantially. The positioning method based on the time difference of arrivals (TDOA) is one of machine learning;
the most widely used passive positioning technology. Recently, machine learning has developed deep learning

rapidly, leading to new ideas and methods for passive positioning technology. Comparing various
passive positioning methods, we first discuss the technical characteristics and advantages of
TDOA. Next, we analyze the application and challenges of the positioning algorithm based on the
optimization theory, including the time difference estimation method, solution method, non-line-of-
sight propagation influence in urban environments, base station selection, geometric distribution,
and other aspects. Finally, we review and discuss the latest application of machine learning to op-
timization theory for improving the performance of passive positioning based on TDOA. We also in-

vestigate future development trends and opportunities.
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Tab.l1  Comparison of active positioning and passive positioning
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Fig.1 AOA geometric schematic diagram
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Fig.2 TOA geometric schematic diagram

TOA JCUFE N7 I ZAR I B AE , B Yot 0
SIS R S DR 3 RS HE A I 1R] ) 42, i —
EORAERIR N7 X ARMESCBE, B 7E [
PO, Qb Pk BT RURS 0[] 22 51 AR B
[l 22 , A AT 7Y IR b S A 0 25 7 R I ) R 22
ARG EE | ISR T ROC R, T RBEL
o BT, o A AR LRI P B T G 0 5 22 (B
INRD ) R 2 e A S A R ) B R 22 (X ™ A
K)o IR, FEHMRATIEL L) K A ER S E AL
AERRBE AL . REI I A . S AR T DR 2424k
IO 2 i ol B B S IR A5, ROR BRI E A%
FENT L HOR, BEE R R, LA A



388 =R 53 51 %

2SR A RERE AR LA, 7 TOA 5 {37 £ A Y I
RS FE 0 N 2 P A B A DR AR S Y
R, MECIREAR A = MEAR A, BT & L — 2 72
J& PR T TOA REQHAR MBI o
1.5 ET TDOA WJEMFTiE

55 TOA [5]J#] 52 o i) J LA 38 SCAHEL, TDOA JGi
SENLIT LA U 2 LA A A, DA AR
fni, DABSTR 22 TH5R0 M A0 00 1 A i 2 22 A D 1B
AR R 22 25 U2, % T 2R AR 52 A BV S5 5T
15, W3 Fis .

@>

K3 TDOA JLfT/RiE R
Fig.3 TDOA geometric schematic diagram

A TOA 2 (B T4 A 9 A D A 22 B m] 45 )
TDOA, XA 7 Al 1 2k i 22 a] RLjdi/h— 38 i
[AIERZE , R ATY G NG v A I 8] /] 25 25K 5 o5 —F
JEM AT IT i, WHIE R R U, AR Z I 224
TOTEARAR S, B B iz MR T AR R %,
)7 SCH AR P AR 5 AT LA R IE 5T
PADE WIS 1 AR QW 2538 i FLSE I 3,y T i
S AR SR B S ) T D AR — — X,
" X HANRAB TR AR ESE R, I 2EAG T AEA
ORI, 5 BRI DR ORI AR S 18] 5] 25, X Ok A% Jak
e P 285 o i [/ 25 Y SRR RRAIR, - T A S e Ml A
LN TR A AR o 5 e B 2
f AT FR L 2 TDOA JCUE (i 3 A Hp il 56 gt
— o BRI T IEA R T Rk AE R RL,
ANF SRR AL IR R, Sa g {Bise it Il
IRERGE TR E AN, N BE 7 5 A B A
Al BEE N TR RERIRRE, ARG > W7k

B W T HAROLESK#H, 25 TDOA JoliE
REEARATA THIIE 115 EHL,

HHAE AT EAN A, TDOA JCIRE f1 051k
ANt EE A H PR IR R S S R, SRR
PRRALTT I PRSI, AN ESR LG 5 H ARG S LR
R R[] 25, A5 R BT 5 5w AT BE e AT
s AL RZEW, MR T MR, B
BATHRZZ IS R IE AR ZE/ N MKET R 516
i S (NN P R 28 o A S VA 9 RS
Bty B A AN L 7 1) PR SR ) R R P8, I B
AREIRE, AP A B IR EFE . /NI A R 4
HIBER T ZRAME SR 108 2 P,

%2 TDOA {4
Tab.2  Summary of TDOA's advantages
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Fig.5 The assistance of machine learning to optimization theory for improving the performance of TDOA
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