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Abstract: A new method for detection of time difference rate using short baseline array on airborne platform is pre-
sented by measuring the phase shift in multichannel way. The time difference expression based on phase difference
measurement can be solved according to phase difference and time difference location equation. Further, the time dif-
ference rate based on phase difference measurement can be derived by differential and making use of the functional
relationship between phase shift and Doppler shift. On the other hand, the time difference rate based on frequency dif-
ference measurement can be obtained if we do the differential analyzer for direction finding formula. The analog calcu-
lation validates that derived formula of time difference rate are all correct. The elementary error analysis shows that the
measurement accuracy of time difference rate based on phase difference or frequency difference is higher for having the
light velocity whose order of magnitude is enormous in denominator of formula. The major contribution in this paper is
that the time difference rate on airborne platform can be in real time detected by phase interferometry with short-base-
line array.

Keywords: Time Difference Rate; Phase Difference Location; Doppler Shift; Single Observer Passive Localization;
Short Baseline

BT E LRET U RNBERN

AR %

R R AP A, L
Email: tyt0803@163.com

Wk E . 2013 4E 8 H 5 Hy ERIH#: 2013 4E8 A 13 Hy A HW: 201348 H 28 H

8 O Rl T AR NI LRE S, DR 2 AR R R AT AR R TR, A B
SE (7 RE R AT 2 A AR I A I 2 on 3, BBy, IR IS 55 45082 18] (14 B 280G 2 B AT 43 20 T4
ZRE A 28R 53— I, A I A s AT O IS5, ST 5 B T A U R I 22284 .
PUTHELIAIE T BT S A 22 M S A SR BRI PR . BIP HR 220 ), b T 8 B BA BJUIR )
JCTE, WA 22 B ) I 22 AR A AR (A I S B AT e (T S S B AR B T R R AE LT & B
AR 2 3 LSS A 1 ]

G MR, AR SUREE. R,
L 518 BAAHA AR B CRE, FLIETR22 R A
ST, (EREOE RS AR SR (R G ST TR S B 0,

Copyright © 2013 Hanspub 13



BEYT G L 222 A A ZE A

EAE— RIS DU, I 22 AR A 3 — g B I X i (]
Fr B SN T (M AS B B, A eRAE Rl
{75 3K A LLN. 38 307 6 X 12 3h H AR 1 S 44
Mo sz b, ARG EEL N LT, X
Z TR — P FAR R A A

ST AR RS 5 R 18] (1) bR B0k R PNER 18 LAiE
WY LB AR I 22 e AR = AT DA TR 36368 1 AH 22 00 g
AT R IE T R AR 22 AN AR 5 50, i
AL i 2K Al 7 P I 22 2 A 4 R RT3 3 e A2 1Y)
I 3RAT -

2. 5 uERA
2.1, HERM AR

W | PR, BEET LR B A
1, VeI IE S, FLAESA L REEDF 0
WTEAT. RIS ORI (T TR,
BT M S TE I AR A g
U TS B A R T
An=n—nﬂ=ﬂ(m—mﬂ+ﬁiﬁﬂ) o)
2n
Aol AR [ OBREERR: 0, iK%
B g WA RO .
5 i 2 R
AT =5 =Ty =AY @)
At At I v, B
FRSBEAR, B0 LB TR A 5L

A A
at =2[ an + 2% 3)
A 2n
A
T
N
’] P PR A o
AXB B
‘) ‘-’, x P >
1 d, 2 d, 3 BENET-EBTTI

Figure 1. One dimensional double-baseline array on airborne
platform
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Figure 2. Relative calculation error based on detecting for phase
and frequency difference
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Figure 3. Measuring error for different flight speed

B 3. FEHTRENMEIRE

FRIEELE CATIRAFIS )PP A1), Xof IR 22 A8 2R ) S IR A
A AEASEILR o RN, ASCONIRAIE RS 9 24 50
WIEFAIT, OO AR TH5_EAEWIIZE Rl i 22284k
RN IERTE, FLE, XTRIEN, fE—
F A 2 A ARSI Y o

AR, H AT AR TR IE T R AR N
A I ISR — R 2 A T R BOR . AnA SR
ZRMFCAE IEARA0 S Dl R A R FH AR 22 M B AR B ]

16

FENLBCT 6 b SC U i 22 224k 3 1 SE A« (HA L
I FEAE H TS R 2 — R BRI b, AR 3RAT M
RBEATFRAREESS 77, Horh FrAF AL 1K — A B2 AH 2200
7 A AR B A A S S, X AR 22
LAR TG 00 5 5 R R A — B, X H
SE b AR ROV S R 22 I R ARSI 2 A R T AR
J5 AT REFFANE BLXT 58 5 455 IR o

£EHk (References)

[1]  BENUL, SBAERE, JA—5%. T HmE 2 5 40 B o U6 E 7
W] WAk, 2011, 48(2): 291-298

(21 R, ZEME, SBT3 T ARG R Pk e IR E
R, feHEEERASHA, 2011, 2(1): 27-30,48.

[3] #EJG, ZACUE. — POt ] g T8 A SR U BB 8 Bt Y i
TN KEERIBBA, 2012, 41(4): 31-35.

[4] B3, A, SRS, BT R ZE RN BRI RS S
LG TEYR B A )], BE B BEIR, 2012, 27(2): 14-
17.

[5] T Yu. Airborne passive localization method based on Doppler-
phase interference measurement. In: 1. Padron, Ed., Recent In-
terferometry Applications in Topography and Astronomy, InTech
Publisher, Rijeka, 2012: 133-168.

[6] fib¥E. AR 2@ E BRI, B R R A
22013, 1(1): 1-5.

Copyright © 2013 Hanspub



