%38 %% 4 FRIARFZFZR(ALRHFR) 2021 48 H
Vol. 38 No. 4 J Chongqing Technol & Business Univ( Nat Sci Ed) Aug. 2021

doi;10. 16055/j. issn. 1672-058X. 2021. 0004. 002

BT 505 A 1] 22 0 48 % X A e A R

X, N2, i
(LRI TR B 515 B TR, 280 iR 232001)

AT EGegR T B A B R £ 69t &S G R B A A T B KE 4 B AR 3R — AR R R
we bk AR R R R A ARIETUATAT B B F GDOP kA R B X & A F 6y 75 ik il it 47 R sk k133
MNEEBTBRXTHNRS T SOBATR, P Afe WA, AET XX EMNGHER SR M; 5
G0 A 7y ik ARG R GDOP 8 A7 25 & An A AE 3+ 69 W1 ik 2F B AR B 6946 ++ Bt #4 45 A BHE T R A
3APRE ATy X T Hik oy b fe AR T I 28 RAF RN LR &b T8 W A B A A5 £ F TR R

B T AR EAE AR B AR S 0 AR AR

KB RT R £ w6 kAR AR A R T LA EF TR

FE 5K S . TN92 XEARERD A

0 35

|13

155 U5 b i o7 38 5 ) ] — 28 2 07 ' ) Jikanly
AL R LIS Y (5 AR fEDR SR i H AR A 72 119
L, 75 U5 H bR 38 5 ] 25 B A Sl ali A%
JEES Y B 3A AT E] ( Time of Arrival, TOA) | £ ik it [i]
22 ( Time Difference of Arrival, TDOA) . A 5 1A
(Angle of Arrival, AOA ) S5 S5, AR AH OC Y &
PP ERR AL TSR E LA,
TDOA FARAE B4 AL ERE , 15 8] T 5 A B
MR,

FLF AR R 229 TDOA I 7 e v il 4 58 XL
ST R TS AR LR R OR A A A
AUE SR, SCHR(4 ] rp PR SR T — A EAR X
T TDOA WU LSBT 77 72, I R IR A s 7 75 46 5|
P ARAR FR , I A A 1) e A 14 D7 v B L 7 4 Uit
LA ML S SCHR[ S ] o 2 0 = 4 %5 1]
R TR B AR H AR R E AR 4R |, R

%5 H 8 :2020-07-05 ; #& B H #5 :2020-09-01.
* BEME . HEARFAILE T BI(61672532).

X EHS:1672-058X(2021)04-0010-05

TDOA XL fAi 1k A — 25 AH DI 09 BL£R , i LA o PR
SARVI R AE A5, VE N TDOA WU £ 38 A5 ) 3T
I E XLy BARTE — R b AT DA 58 S A
PEATSR A (R e R R BB T A
KX 28 S AR TR A = . THAH TDOA 2k
TN ES )G, BB R i E s S 44,
SCHRL 6 14 th B 3 AME IR AR AL B — 4, AR 408 45 1% J%
2 HARIY e B 22 DA O & Y TDOA, St it B
B ZHE AR, SR I5 T4 AL SR 5024k 1T
H bR AL Al i Y LA 7 B 2 R IE ALY CRLB, LA
YEMACE A HARL B (A e I ARG
PR 38 AL IAUE, L, X B ARG & B Al I
ANHHAE

BE X AL G 1 J5 1 S TR eF ] 25 114 il 2 28 S st )
R BEAS i BB 52 TR HE P 1) R, 418 1 — R e
AR SR 38 S, AR TLAADRS B BT GDOP Sk Jin
WARZE X SN, I T TDOA HhZk
&SR AR B, X 38 ST A TR BEAS = 1
[/, R GDOP 8 A5 Xt 4% 58 X 2 i BUR T 45

EEB A XIFH(1993—) , 5, 2RI A WA AR SRR SIE S AL FRAT 5T



%4 X F 4 BT B 3k Rt ] 2 A b &R ORI A SR R 11

B AR T L 3 B 005 R
1 B|xRE) = RE

B 1 A TDOA B ) J5 B P& 15 52 o7 R 4 4t
N SRS 5w, KA br R s, =[x, y,,2, ],
WCEN A SALRR BTN ¢, B I B (55 AT 19 15 Ry
SHAL RS, A BB B 0 B A AR bR R, B
So=[ 20,5020 ) o TELAS ZALIRLR R 55, 212 h
30 m f 18] A A A R T

W s HEBRSHL GG, HALE RS 4
M s=[s,,8,, 5y, ), BliAR A 2Z M =1, ,
Ty Ty ) He 7 =0ty o [ 5 VR LS 07 5 A
Wy=[e,0]" 0 WESHENITAA,0 BE5 RN
WA f

1 fERERNmREE
Fig. 1 Schematic diagram of sensor direction finding
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Fig. 2 Diagram of coordinate axis rotation
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Research on Direction Finding Algorithm of Curve Intersection
Based on Time Difference of Arrival

LIU Qing—kun, SUN Guang-hui, CUI Xun-xue

(School of Electrical and Information Engineering, Anhui University of Science and

Technology, Anhui Huainan 232001, China)

Abstract :In order to solve the problems of low precision and difficult weight determination of the traditional
direction finding method based on time difference of arrival, a method is proposed to calculate the intersection point
by rotating coordinate system and weighting different intersection parameters according to GDOP. Through the
rotation of coordinate system, the analytic solutions of two nonlinear equations about two unknown variables, namely
azimuth angle and elevation angle, are obtained, which improves the problem of low accuracy of direction finding at
curve intersection; compared with the traditional weighted method, the WI method with GDOP index comprehensive
weighted estimation is more accurate for target position estimation. Simulation results show that the performance of
the algorithm with three different weighting methods is verified. According to the experimental results, the WI
method with comprehensive weighted estimation is closer to the Cramer—Rao Lower Bound, which improves the
accuracy of intersection estimation and which has higher positioning performance.

Key words: time difference of arrival; direction finding; rotation coordinate system; weight; Cramer—Rao
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