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Abstract: This paper presents a location algorithm which can help to improve existing performance of multistation time
difference location based on the function relationship among phase shift, Doppler shift and time difference. New me-
thod uses the relationship between phase difference and time difference based on the function transforms from Doppler
shift into phase shift. Finally, the ranging formula that only can apply to airborne platform can be translated into the
double station time difference location method which is not associated with the motion state of detection platform. As
compared to existing three stations time difference location method in two-dimension plane, the double station time
difference location method can heighten measurement accuracy and avoid the time difference ambiguity introduced by
high PRF signal. At the same time, it also has the characteristics that the time reference between two major base stations
can be deranged, and that looking for the building position of base station is more convenient. Simulation result proves
the availability of the algorithm.

Keywords: Multistation Time Difference Location; Phase Difference Location; Doppler Location; Ranging; Airborne
Passive Location

—MET MR B X RN NENEEMTE

Ax &
bR &I, B
Email: 18001648180@163.com

Weks H 1. 2013 48 11 H 21 H: BREIE®: 2013412 H 6 H; FAEH: 2013412 H 16 H

i OF: RTM. M. =R ZMRREOCR, =TT M BT GE DU 2k 22 TR E A 1 RE A RE LA
FAR T B (-1 T =i 225 7 53, IR S IE A RS B AH 22 1 s AR e, ORI AT ZZ AN 22 [ R &R, KR
SR HE I T HLE I 2 sUF A 9 5 PRI G 12 BIPIR S TE R AR I Z2 e A 7 i B T v DN A i, S 1
X et EEL A 5 DN R )R8 L AP ASORY], [ AR R B A P 7P 3 kol 1] ) IS [ SR v T DAEESROAN [, 3K e A ol i
ik, 17 BEE RIE TAZEVERA B,

X DUl e MEEN; ZEEELL; W, HURITCIREN

il

Ll RIS I ZE e AN L, I 22 58 A 2R 4 1 i ) f 2
MRS DA [ 2 ol i 22 AL R ZE T B AR, N T LK EMAEBIK, —BHRERNTHLAR, dilt,

Open Access 13



ELE ST CENNRYE S PN VIRES

B 1) 2l e 2 0 i R G A A o R

1) BEg FIEINIELACE AT LASR Ul RS 1, (HSK
b B AR ZR KA, 0 i EAE 5 110 5 WOk A I 22
B

2) Big EHEINw AT CLB R R, SEPR A
i 3 i B ) At R £ BT RE IR B 45 SR OF AN AR

3) ik PR, o R A I B D = A
PR B L, FESERRTRE b, I E AL RS
Ak AR R — O R A 55

ASCRI AR SRS RIS 22 =2 2 IR B AROR &
JIT 3 L O e O3 I 22 T YR S B AR BE AT R
R, CAHRIBTRCIEN, BTS00 E K
R RY, AT IR T 2% B T S B AL
BRI R 2 3 A O U T 4 22 0 42 (1 JE I e or
MEEA P, ARSCHERCHEAD b, Bk, TERIZE - 4if%
WM&y N2 e, T MZEMER SN 5 8
DB TR AR E, LR ) - AHZEN A
T AN 321 6 38 Bl 2 R ] A0 X0t AH 22 TE Y 5
Rrnaae Wa, B PR MZE SN 2Z2Z R R e
By P EE TR ZE I B A P A g i T N 2
MIMEE A B, £33 7 — RO 2 o E A5
%o WU ZE TR E AL R e RS 2 B
SEGA R, AR A S P L 2L FOK R
M5k o

2. B ZES - BEMNETE
2.1 ZEEIHBHEBEN

W 1R, WAENLEIE & LR EA AR
ST ITRERES, FEFIMIEEE N d , HAEZ Ty
[ AL A2 P47 A AL T OOHE s sk

A |

A HREAT IR, o TN E L,
FHELTC IS AR A2 ¢, DU 5 T AE RS I & 11 S 2
A
_ 4 i
n._l(nr+2n](|_L2) (1)
A A AR n AEKEREE
PRI - IR RQ1), MIAR IR
b B 2 58 A7 7 AR 58 A A AL AH 22 18 A7 T A
Ar=r -1, = ﬂ(nl -n, +M] = A(An +A—¢j Q)
2n 2n
A Ar AREZE; An=n —n, BRFEZETEE K
JAHG: A= -, IPIFETTZ IR 2%
AR H B 3 AL 47 NS AR B BT 7 31 I AR A 1
wWilla AN
sinﬂzﬂzi(An—ij 3)
d d 2n
KA O NERRRNEMA; d AT RERL K
.
N, X ESACRIEE) BART . BRI RS B
AV EE S-S IRV EHF
Afy =—vcosf 4)

X f, 22, vIREN I ATIEE;
B=90"-0 NHTEFM.

A T AH ZE A A AT B AR SR AN 2 B AR
(4), BPBETS BT M A7 22 0 2= 1 2 S A% v S
ﬁ:

f, :—%[An +§—fj (5)
T

v

>

ML AT TT

Figure 1. Single baseline array on airborne platform
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Figure 2. Airborne ranging based on Doppler and phase-difference measuring
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Figure 3. Schematic diagram when two arrays with four station are linear arrangement
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Figure 4. The relative calculation error for different distance be-

tween the stations
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Figure 5. Relative measurement error curve for different distance
between the stations
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Figure 6. Relative measurement error when the total baseline
length is the shortest
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