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Estimation and Correction Algorithm for Passive TDOA Localization
Based on Random Forest
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Abstract: Under the condition of unknown TDOA estimation error, passive time difference of arrival (TDOA) positioning algo-
rithm can not accurately estimate positioning error by calculating geometric dilution of precision (GDOP), this paper proposes a
TDOA positioning error estimation and correction algorithm based on random forest. By learning the mapping relationship between
signal feature parameters, positioning information, and positioning error, it accurately estimates the positioning error and corrects
the positioning result to achieve high-precision positioning. A test dataset was created by matching the TDOA positioning result with
reference source information, and the effectiveness of the proposed algorithm is verified by this dataset. The importance of each fea-
ture parameter is quantitatively analyzed, and the temporal generalization ability of the random forest model is validated. Experimen-
tal results show that the proposed algorithm achieves accurate estimation of TDOA positioning error under the condition of unknown
TDOA estimation error, improves the accuracy of passive TDOA positioning, and has high engineering application value.
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3.3 HEEREERNZLEE

Shy 56 U Bt AL AR AR AR R A R [ B[R] B 92 Ak RE .
FH 2019 AR50 40 v i 03K 48 AN 2021 AF 504 HE 47 0
MR ZE R a2 5 ron. DAV b i 22 4001, ik 4
(SRt A ED etz h 1,742 2 km & 1E
£ 0.452 1 km, 2021 IR Q2 FEZE MR &
FENLIRZEH 2.010 4 km B IEE 1. 351 5 km, REEIE
R 74.05% FRER 32.77% . DIAHERE2Z S0,
WA (5 mIARED K e A0 2 i 0.954 7 km
BIE % 0.149 8 km, 2021 FHIHHE (2 4E 2 5 BB
B2z wH 1,151 7 km B IE £ 0. 307 7 km, R2EE
IE#H 84.33% FREH 73.28% . i B AL B AT — 5 A
L AL RE J1 . HAFAE B R RS IR AL M1 0L . IR 22 B IE
B CHIT AN
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S LT BEALARAR Y TC IR I 2% E AR AN T S IR E B IE R Ik © 275 -

1 RE T
E, — E
E,
H E, BRBIEMRE. E RBEIERNRE.
MG TR Y, JCUR I 22 %€ A7 2 ¢ NIl ) 22 R 22
Wt T (50 38 0 S5 DD A A RE A7 R 22 B I ) A D
i I JC R B 22 5 07 28 G0 1) % 22 A TR B O [ 4 A e e
Ry o AEJR S AR, al R ad 3 2 ) i 05k,
AT S T 4 A0 > 4 I A R o G R I 22 E o R 4
Wit o ] 9 B 1) S A o DT PR 3R 250 o P TR 22 A T A2
A .

C= 37

5 AT I g i 2

BAEeE | REEE | FHLTR2ZE/km | FARERZE/km

K IE 1.742 2 0.954 7
2019

RF 0.452 1 0.149 6

% 1E 2.010 4 1.151 7
2021 &4

RF 1.3515 0.307 7

3.4 HEEEMESN

8 3o Y R R T A B iy AR E 2 B AT 2 1]
5 7R o X RE VR 22 AR de R IR A 2 80 S L ik A
M BR T 552 R B E L 2 R B T I ol A Bk R
TR i B AE o 45 2 ) B B B, € LR ZE O . BRI
2O ERLRZE G E M A R EERE . BAR H bR S
S ERCAIOE & SN T QO S R (1 EP N d R Sl G R A f VRS
JE M R I k5 AR S DAL LA A TR s E
(VATE T ONAE S/ NS RR AR IR R R AN S
B L 55 B I ] A A TR 2O E 2 SRR 2 B
Ko BEIE B RF AL 2405 TRAER — 5. S
T2 o) BT E W 0 0 PR I 22 5 0 1R 22 AR

Dis
Longitude
Latitude
Freq mean
PW mean
Sersor x
Sensor y
Sensor z
PA

Tri

PRI mean

0 0.65 0.10 0.15 O.éO 0.é5 O.éO 0.55 0.&0 0.&5 0. 50
B 5 G
Bl 5 B REAE S H00 & U3 2 B SRR IE S 40
4 HRIE
BEXT =0l 22 . E ALK BT R . H

GDOP T i A i 22 I 4 % 22 4 1 22 Rk 1k 1R 22 A v 22 R
FAAE S JC I MR AL T2 L TR 25 A )AL, 1 MR R 2 A
TR A [T [R50 5 T 504 9K 5l (05 P Bl AL R AR 7 Al
TR ZE . JFJE TR RS 1 3R AT ) 0% 25 R0 BR A 007 205 2R X
REMATBIE . S RW . BEYLARMAE AT LU HE
MftTE iR 225 DLBIBERR 225001, AT 0 06 A0 4
B, EMIREWABIE T 84.33% ., FFHAUE T B ML AR A
TS ] Bz AL RE 7 . AEJ5 2 TAE . nl RLdad 04
o W5 ik AN TR IR ) f) R a6 I A R 5
TR 22 X 01 28 G2 B IS (604 A ) e pse Ak, DT PR 5 55
e PR DR ZE A TE RS IEAS JE .
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