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Discussion about Algorithm of Calculating Source Location Based on TDOA

TANG Hao WU Ji-da LU Dong-sheng
(Yunnan Radio Detection Center, Kunming 650000, China)

Abstract At present,small and medium size radio monitoring stations with their low cost, small volume, convenient in
maintenance etc advantages are widely applied, have gradually become the industry trend. However, numerous small sta-
tions currently only have monitoring function, doesn’t have the direction-finding function, and bring a lot of inconven-
ience to the unknown source orientation, So it is particularly important to research method of locating based on TDOA
Time Difference of Arrival). This paper discussed the method of calculating unknown source to defined position, based

on temporal difference between unknown source and the different stations. Finally, it was implemented with C language.

Vol. 38 No. 10A

Keywords TDOA, Hyperbolic, Longitude and latitude, Time position

TDOA(Time Difference Of Arrival) 2@ oM B XL H
{55 B3 TR W I 25 B9 R 4R B OTRT [B] 22, SR X R ST N4k
B MESNTHTEMOBAR . WIS LR, &,
5B 5 H _ PN E S NMER Z 2 MEXTE N EEN AT
Pl R . ZESEBR P, TR s P 7E S P DA s P A%
#, UEH RN EARSIXEBRESH GERFEAER
Ve iy PO _ DO WSS IR — B 2 A W55 D 32 s 1)
WL L, HF 3 e _ s ERsE R B (5 SR, T
U RS 3 WA A SR —EE PR —4 38
MLl MERMBREZZS FRBEANEEERFE I
AR LI E R AHE S WA KR LE .

B/ MEERRER IR GPS B4, R 4.8 4~ Wil 35 &4
B Pk R (R 25 19, Tl a4 M Il of 45— o B MU 3 g
SRR T L BRI 3P0 21T A () B ) 48 18 Bl — 65 R
E3 . W2R AT LB A EB BT EE G RANEE. A
B} () 2 3 DAZE A i L PR R R AR B T R AME SR BIE
P ENSREEE,. BRTHTFEN X & A RENER
Bl KB O R ZEATFH, LR B G — BB S It #E4T
MEBE R E, B, 0BT T R4F#17138

DEEA 3 MK RRIR G S ERRLRES;

DEEEESHRE R BB T 8 TR R 2, JATFT
A B R RS SR BIA S RS A BE R 2 ;

DB IR E ERRIA 5

DBEBRAE ST R LM ESH.

ANA L BN » 20 58 B A 45 0 S I 0 60 B B 22 f R T
DA — X LR, RV FT DA Y 3 X XUHIAR , e F =3 Xl
L ERFIXTERA SR B, FHLEFEASNA R .

1

1 RIS

1.1 VHsbER b F B A8 B B R

EEASRR PR J A R AR HH T RN
BHERAIZE A R T ¥ » SEBR R R Bl 2B R 2 4 15 B
S EH AR, T E R AT R A 45 IR AR AR

B 85981, B, 8+, THIF, EEBR I8 T4k B I, E-mail: tanghao22@sina. com; R&FIL (1983 —), B, TRM, FEH A F WL

e W ; AR (1987 —), 58, TRRIW, ERBFHT 10 b ok b Y

+ 467 o



X EB.

% BRI ERE IR, R ERR LG EREBEN
HREER, MM HERBAREERFL, BET CIEFLH,
R 3 I BR A A R RT3 LB T AT

PR —MEFArHERIBEERIA, JLARE 42k 6,378, 140km,
24246, 356, 755km, 48 6,371, 004km, HIRRE
HBR R —N5E R BRI, IR AT R BUR MR 352142, 0
R I0E 2 B, SR 0 LS N HUE, IR AR HERE
T BT A R 22 5 BE AR VT AT 1 3 0 ) ) 2 B 8 (G
B2 o TR T T R T R IR, X TR UL+
L BT P R B G 8, TE BRI SR ARV .

2

BE— S ARNZESE N (LonA,LatA), 35 -5 BMIZ S
BE A (LonB, LatB) , #418 0 EER W EW, RERZE N IEHE
(Longitude) , Pi 23 B £ B 1 {8 (— Longitude) , JL £ BL 90— &4
BE{H (90 — Latitude) , B £5 BX 90 + 4 3 {& (90 + Latitude) , Wl
2t bk 4b 3 E W W R B v (MLonA, MLatA) #
(MLonB,MLatB), #ABIBE=MAHES, 0 LUIBBIHER BB
BT AR:

S=Sin(MLatA) X sin(MLatA) X cos(MLonA—MLonB)

+cos(MlatA) X cos(MLatB) )]

Distance= (RX Arccos(S) X x) /180 2

S WAL BE, Distance BB K, TXH A.BW
KU Distance BN Da—s.

1.2 RWMEESR

LR, Bi 55 i B A~ MUBE B Z 2 WA RTHE N EH
B HLE. MRAGESHENEMNEDLTFE 3 LW, m
AU E 3 AR, LUER A W36 A 32 & 7T LA
1 %A ER BB LA 3 SR, 24 3 XA LR LR 3
HAZHRERIEESHETRREENS. BT 6 M3INAS
A 20 MATRE, BAEE 1 MM EATTRESRA 4 Ky 1 &
FZE—AN R, Bk 3 XML 3 FAHZ T R— KRR
fB2 20—4X 3=8 P, HMEBRFHHE 8 MUAFBT
TFAER 8 A B IBI3T A5 .

FIRRFE R4 o &5 B E— /M o, TR
AR Flz, y)=0 BITE 3, A (30 AL 3 BHE i —
A HAE step, YRABSAHFANRFZERHEXTEH DT
AME a B BIAREER A () B REFR T — 1658
4.

| Fy (1 531) — Fz (21 y 31 ) —Distance | <<a 3

ATFERFTHEHSSERERATITE, HUES

e 468 -

R REAERTERE, AL ERT P REG RSk
FREBRITRIER.

BAVEEBRSFENLILESZE 1 B, XFERMHR
#7 111km, Bl n=111 000, 244§ F§ error/n T~ E K step i,
BRI RS AR .. MESKITEDBB/ME «
“error/n/3. 3”At, A WS B FE B FE IR 2 error LU,
error {5 H AN EE.

1.3 &¥FEuR

BER Q) EHBARNSATEARE R R S N
o8, KA FIE R AR R (D L, b, BERH P
P ARBTARTT A, 3 NS R E BT HER 8 N3, TRM 4R
WRAE LI 8 HMATIA M AR AIERE.

A SCAR R R AR (DL L AR K, RZ B R 22 4
BN, FRS (XY B RBAFTHITE, : YIEER.
KFRAR:

Distance[ (X:,Y:) s (Xi—1,Yi—1) <2 Xerror )

W, U2 EFHSBEER D . RQ@#FTHE, YF R
faj 8RB /NF 2 X error B, AT LI BRIA R AN Rl — A s ATIE A
i, fi Rk,

MXLY)RAERERWB SR BRZE 24, 557
e 8 AN, RERBER GO HRBHE, U@{E(Eﬁiﬁ
HOREZR BRTREL 8 M.

PN =[(Zz_D/(ZD,(ZY_D/(ZD] (€))

2 #Eikigit
2.1 MR EEEFENMENT A

R PIAER TG E, B YR EHE, “SFRE
B, R S B BB B 25 TT AR /R S (R »/180=~1/57. 2958),
HRDF

S= fabs(R * acos(sin(a /57. 2958) * sin(x: /57. 2958) +

cos{x; /57, 2958) * cos(x/57. 2958) * cos ((y, —
y1)/57.2958))

T3 ANTHEIN A LRI
KRGS T HERM G
BYIEE, BRI

3=1

g

<
a7
N
r18&r2 8.8
r3==1?

Y

B3
RIUHMRAE S A SCR TR, UL step 95 BEE, 8



T8, RBE =W S EG BN REZAAG L TAMRE B
ST X, R I F A B IR A R R T
SRBAE . RRIET RHARA R BRHIRE R IGERER r
EHF. TRENE 3 R,
2.2 AHBEUREFIH

ERR (DO AGO#FRF B HRIEX YO P
JURERRRS -, FE M —A if FR BT R, E T A
IR T RATIRTFAE , W H MR T — I H oK A F %
SRFTAIBIER , B, MBREE AT S HER ) while J§30E
4, 2P At S 89 while IEFREADAT T, TARE G —1~
TRBESE T . XA LR ESE — M TR EUR R
B, WEENAE 457w,

NI
(i,Yi)

Ol Yo bX YT
<2*error)
&8 (i>=0) ?

YAl
p

[LAIANE R
au)

........

(X Ye[1)=(Xius
Yali

OGILY,=(x;
ks
i

!

i LA, YT (X, ValHTZH i

B 4

3 WiFFESR

BB HX A 3 A EE .

a) 8 Wi vh 03k (24, 9889 102, 6570) 5

b) FL AL W 4% (25. 049358 102. 706879) 5

OHLIZIEM B, (25, 012774 102, 74032) ;

B AME B EALE K (24, 979197 102, 714763),

3B E MRS SRR S E R ERE 5 iR,
FIFE google earth WBE DI REIN 1 15 S I 5 W 0 345 v BE 25 43 51
A

s1=5933m; s2="7838m;

83=4532m;s1_2=1905m;

sl_3=1401m;s2_3=3306m;
B LR ARF, B error 27 100 %, JJHHiERH 20

N

A 5

MR, A R 4 20 A BT E o REEFA=
LA R BN

HEESHEAE 1(24. 979363 102. 714758)

THEESEALE 2(25. 033645 102. 677175),

HRIE  ACHUR T —F TDOA EBEB:, Bk A
5B A AT AT IR P I A DT T T A4 R 5 H
AR PR AR BB ST A1, B T P 46 B AR AR R T PR AT B9
R, EFRABERASIEAN FNGE—. 2BRIETUEY,
BZHEEMREEE RN, MAERE, A TRAT Cif
BRE, AR BEE.,

BEZBEFINFEFEAL:

B, R ARAEBENFETHITS BN, EH 28T
HER PR BRI , AT B R T iR 2 (BARTE/ME BT ERHR
FZAR/N) 5 24 3 AN W B sk BE AR HORE T A0 A U] 25 B R NS B TR
AL B AR B KA, FHI T R T B M ER AL 1R
AT AT

HR  FEERAMEAETENNFTEEL, HER
B Y TFHAANEERR RN ERE KR FETR
M A& fo A 1 B — ek B D R 7 B e Ak

2 X XM

(11 Z=E%F. TDOA B4 FH K B A

[2] HE¥E. CEFTERFRITEGE SO MM. JUR . HERE IR

[3] &%, WE,KTR % CETRFRITS®EIM]. L. HE
RBRE

[4] REKE. BIkE}E 2 (TDOA) fl B B B[], B AR,
2007,47(1)

(LBF 466 I)

[6] %4, EfEl1. 2T Hopfield f& BHARSMIM % BIEHERLT].
HHEPEEAR ,2006(9):15-18

[7] Z=EME. 2T BP HRME N “HFM— g7 RB NI X
L A4 ,2011(3) 1 19-23 ‘

(8] M4, ZHR, BLR,. 5. BT ATHEMNEY 1T 31 H XERF

PRI HEHL TR LRI, 2006(6) :24-26

(9] ZHE REHZTAEKPFEHATIHEMEER(T] i+K
HLASE 2004 (10) : 34-37

[10] W7, EWFE, ER. ZTHE MLY% RN FFHIT] BRE
Tk K 224R , 2005, 37(6) : 854-857

* 469 -



