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Abstract

In the deeply coupled GPS/INS integrated systems, if the integration filter update period is longer than the period of
GPS navigation data, the loss of correlation values occurs due to the bit transition. This problem can be resolved when
data wipe off(DWQ) is used. However, general DWO methods requires heavy computation or cannot be applied
continuously. This paper proposes an effective DWO method using carrier phase discriminator. In order to show validity of
the proposed method, simulations were carried out. The simulation results show that the data bit is accurately estimated
and conform that the loss of correlation values and the error of code phase is small.
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Fig. 5. Simulation setup for proposed evaluation.

a2 5 DWO HIIE ¢l8h mo| MY 74

Enor Chock of Estimated Data bk (fNo Eror = 1, Emor = 1)

a3 6.
Fig. 6.

AH dijole] H|EQ} FX$ Hjo|g| HIE H|1L
Ture data bit and estimated data bit.

TEn 9y BEI|E o888 A HE GPS/INS

(420

8 &Y NAHE Data Wipe Off HH 333 9

a9 62 AA vloly BlES} A¢E W& o8t

FA% doly HEE Wu Aotk M2 FIT
HE Q1 3¢ 3dA 22 &9 Fho] 1€ vehdt
ag 72 FA% dolH HEZ o &3t DWOE +%
g A9 A 4%E AF Bugs vng Aot
DWOE F33A }& 2+ deolg HE F39 me}
BB F57} il HAY DWOE 3 & 4+
ke #E7F wAdHA Fedh 29 8% 9= DWO
A8 7o e TIFEH B F71E€ Wmsst 122
RS W FA%T 2= A LA EAIE Z3ol
. DWOE 488 3% 3¢ 98 A F71€ 24

Proposed Data Wipe Off

Estiamted data bit
Lo -

B

|(Before DWO)
o

3 B

o
o
o B
&

-

Q(Befors DWO)
o

&
»
ab--
&

g

1(After WD)

.

(After DWO)

8 7. DWO dAlel o] 8A| ARgtl bl
Fig. 7. Correlation value for DWO and no DWO.

o el

v ‘ gl
e, N\.ﬁ-ﬂ{"{ N e A
o AW, N ionflg
1 r oo
|

A 4E7] HZAZH0ms) B, AHR7| X EAIZH1sec)

2 8. DWO A9} o] $3MA| Abzgt
Fig. 8. Correlation value for DWO and No DWO.

e

< twniE
gy

S

A AT HFAZH0ms) B, 427 HEA|IZH1sec)

38 9. DWO s#Alel o] =¥A| IE A Xlo]
Fig. 9. Code phase residuals for DWO and no DWO.



2008 112 MAZEE =2% H 45 H SC H

A a7 Qo8 &

R

T 2

2 =il e A% 2F GPS/NS 5% 34 Ao
B8 e 44 BEr1E o8 AL DWO B
HE Atk At why %iﬂg‘ o Xéﬁﬂ
doly HEE H,

FAsge

ATHAZE A4 DWOE o] &3t mrh
_?_._/[:@_ J% arﬂ- GPS/INS Et{} ?sLtﬂ ;\]/\alo :[Lza]

r

re

Ho

i

i

[1] Paul D. Groves, Principles of GNSS, Inertial,
and Multisensor Integrated Navigation Systems,
Artech House, 2008.

s HEAN)

20079 FdigE 3RE
: IR AL B4

20073 ~3A FEoEn

SEEEE FERELE!

CECIRREES

#oF : GPS/INS>

Al

L4

| <za

i & = S(H39)
| 1985 A&distn d7)Feat
it 24
19873 KIAST A7} %

AR AL 29
1901 & ek AL &9
1996 d ~ A A S hsta

;<47] XJEE/\] B 3
L INS, GPS, A &>

&

X R A

(421)

N

H6z 81

[2] Elliott. D. K. and Christopher. J. H, Under-
standing GPS . principles and applications
second edition, Artech House, 2006.

Andrey S, Frank V. Graas and Sanjeev G,
“Implementation of Deeply Integrated GPS
/LOW-Cost IMU for Reacquisition and Tracking
of Low CNR GPS Signals,” Proceedings of the
Institute of Navigation 204 National Technical
Meeting, pp. 923-935, January, 2004.

Jeff M. Horslund and Jonathan R. Hooker,
Increase Jamming Immunity by Optimizing
Processing Gain for GPS/INS Systems, Patent
number 5983160, 1999.

Anthony S. Abbott and Walter E. Lillo, Global
Positioning Systems and Inertial Measuring
Unit Ultratight Coupling Method, Patent
number US6516021, 1999.

Beser ], Alexander S. Crane R., Rounds S. and
Wyman J, “A Low Cost Guidance/Navigation
Unit Integrating a SAASM-Based GPS and
MEMS IMU in A Deeply Coupled
Mechanization,” Proceedings o the ION 58th
Annual Meeting and the CIGTF 2lst Guidance
Test Symposium, pp. 545-555, September, 2002.

(3]

(4]

(5]

(6]

4 3 A3

2002'd Fd st AA-g e
A 4

200413 & el HA} 24

20089 & oighel whap 24

20083~ = E+Td T
A4 A7 Y

D dwt s Al 2" GPS/INS>

of & H(3F)

19799 A-goigtn A 3o}
6‘1—}\], &cd

19814 & Wighg HA} 9

1987d & Wik AL &4

19884 ~ @A YUl
ANAREAF

7?1 Aoy, GNSS>

e o3 9 =] 2=
g wg



