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Performance improvement of GPS/DR integrated navigation system
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Abstract: To improve the performance of autonomous vehicle navigation system, this paper proposes
a car Global Positioning System/Dead Reckoning(GPS/DR) integrated navigation system utilizing car
non-holonomic constrains and odometer speed information to assist strap-down Inertial Navigation System
(INS) when GPS signal is blocked. The Kalman filtering dynamic model for the proposed car GPS/DR
integrated navigation system is deduced. The simulation on computer and car experiment are performed to
verify the proposed method. The results show that proposed method provides high position accuracy,
meeting the requirement of some vehicle autonomous navigation. When GPS signal is blocked for 90 s, the
maximized position error is 20 m in the turn and straight line area.
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Fig.5 Position curves in the turning area
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& 6 HiE s GPS &gk R IF

Fig.7 GPS/DR position curves in the map

&7

& 7R GPS/DR 2H & S 2 (i &5 SR K]

AR WS T £ T Kalman filter A9 4% GPS/DR & FHi#iE, R A INS 5 Odometer ZH i DR H E SR 4,
FEH T GPS {55 Wi DL 4240 FLRR S B MR B AN S8 S A A I, i Bh INS SEEL DR H RS £
W IF 451t T GPS/DR A& i R 40 (RS 5 B A I 7 72 5 A7 B4 R B GPS 55 1l 60s, DR H F
UK E R ZAR T 15 my 48R0 B s A PSR B R GPS {5 5 4 B BT (60 s~90 s), DR A & 5 i /K F 22 fif
Ko B e, RN T 20 m, BEAS TG 2 F8 43 b T 42 4 0 B R ORG A R A 2 AR

S & Uk

[1] 8. GPS JE B 5 BT AL M), db 51 7 Tl th Bttt 2009. (XIE Gang. Principle and Design of GPS receiver[M].

Beijing:Electronic and Industry Press, 2009.)

(2] XU BXZLPR &AL 5% . SEHR & RGU/GPS/ AR A & SAUIBETE[N]. #5527 41k, 2006,26(2):47-56. (LIU Yong,
ZHAO Hongqing,KOU Lie,et al. A study on SINS/GPS/OD combined navigation system[]J]. Journal of Missile and Guidance,

2006,26(2):47-56.)



%5 4 3] #H TFZE.GPS/DRAEGESMMIEREIEREIT A 405

[31]

[4]

[5]
[6]

[91

[10]

Sun Haipeng,Niu Xiaoji,Tang Rui,et al. Improve the performance of low cost GPS/INS system by using 5D IMU[C]// CPGPS
2010 Navigation and Location Services:Emerging Industry and International Exchanges. Shanghai:[s.n.], 2010:598-604.
HLE R KPR AR M. GPS/INS 218 S A S BT IIM]. V0 [ By B R A2 H Rk, 1998, (DONG Xurong, ZHANG
Shouxing,HUA zhongchun. Principle and application of GPS/INS integrated navigation|M]. Changsha:National University
of Defense Technology Press, 1998.)

ZEkot. B SMM]. dtaC R 2R B AL, 2006. (QIN Yongyuan. Inertial Navigation[M]. Beijing:Science Press, 2006.)
ZEK T0 S UL TERUAE . KRR 2 UE I S A A& SHURBEM]. P9 %25 46 Tk K2 iAt, 1998, (QIN Yongyuan,ZHANG
Hongtie, WANG Shuhua. Kalman filter and Integrated Navigation|M]. Xi’an:Northwestern Polytechnical University Press,
1998.)

XI5/ BB . GPS 5 B R G AR M T R G A & BRI, M RFE S, 2003(1):27-31. (LIU Zhijian,
HU Xiaoping,HE Hangen. Research on SINS/GPS attitude determination system[J]. Journal of Aerospace Control,
2003(1):27-31.)

SR S GPS C/A TP S A AR B ) FPGA B3], 5 855 T, 2009,7(1):1-3. (ZHANG Bo,YANG
Chun,XIE Lan. FPGA design of averaging correlation for GPS C/A code acquisition[J]. Information and Electronics
Engineering, 2009,7(1):1-3.)

Niu Xiaoji,Han Shaowei. Improving the performance of portable navigation devices by using partial IMU based GPS/INS
integration technology[C]// Proceedings of the 21st International Technical Meeting of the Satellite Division of The Institute
of Navigation(ION GNSS 2008). Savannah,GA:[s.n.], 2008:2130-2136.

PRI B AT B 3T O Uk B A K GPS B A SR AR LT, {5 B S BT TR, 2006,4(1):41-44. (ZHU Gang,
WEI Kehui. Real time processing method in GPS positioning of spacecraft based on the predictive filter[J]. Information
and Electronic Engineering, 2006.4(1):41-44.)

(E=REPIE

BOF1983-), B, WdvamFEA A, iS4 BE(1970-), B, WRIETAN, B,
Be LA AR, BRI 5 ) GNSS 2 UL K FEWFFE T 0 DA S 545 F00.
GNSS/INS 414 T fjii.email:zhanlei_1983@sina.com.

F IE(1986-), F, wERAEITHH A, 1E
BEIE L WF e, EEMEFE )7 M GNSS/INS i 5%
HA T

WA E935-), B, EWWA, #HE, £
BWFSET  ERAE SS A A S

(3% 400 T1)

[7] Kschischang F R,Frey B J,Loeliger H A. Factor graphs and the sum-product algorithm[J]. IEEE Trans. on Inform. Theory,
2001,47(2):520-548.
[ 8] Sarvotham S,Baron D,Baraniuk R G. Compressed sensing reconstruction via belief propagation[R]. Technical Report
ECE-0601, 2006.
EZEE A
EIRS(1986-), 5, IARBEWMT A, 78 B #(1970-), B, BeiA P, Rl
BERE SR, WSO 1) S TR 4 RO 5 A R TR ¥, EENFTEAN LA E IS . AMTEL

2% B, .email:xing.fleissig@gmail.com. L R M M5 5 A B F 5



