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Vehicle heading angle measure technology based on
RTK-GNSS and MEMS gyroscope
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Abstract: [ Objective] To better meet the accuracy requirement of vehicle heading angle measure.
[ Method] Kalman filter algorithm was proposed. The latitude, longitude and elevation measured by RTK-GNSS
receiver were converted to plane coordinates using Gaussian projection. The Gaussian plane coordinates and the
accumulated heading angle measured by gyroscope were integrated by Kalman filter, and finally more accurate
heading angle was obtained. [Result] The integrated curve kept the entire variation trend of the heading angle
measured by GNSS receiver and the partial variation trend measured by MEMS gyroscope. The curve was
smoother than that based on GNSS and gyroscope, and could follow action of vehicle 180° turning.
[ Conclusion] The Kalman filter algorithm can measure the vehicle heading angle data in real time and the

precision was improved 80% more than the result measured by GNSS.

Key words: RTK-GNSS; MEMS gyroscope; vehicle heading angle measure; Kalman filter; data fusion

H3h B BRI A, AT B E B R SRR R ) R 1 i ) A 1) £
(G i) AL A R ORRAE R, B2y il (3 ik £ ) S22 40, i 2 B ah 2 3t

WA A#A:2019-05-25  MILRE &AFiE:2019-07-25 11:31:05

P 4% B & Hb1IE: http://kns.cnki.net/kems/detail/44.1110.S.20190724.1819.016.html
TEEEN: kAR (1977—), B, @12#3%, H4, E-mail: zzg208@scau.edu.cn
EE£WHE: B £ £ 544 %] (2017YFD0700400)


mailto:zzg208@scau.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.201905085

5 ]

RN, &5 T RTK-GNSS 1 MEMS FEBEA 5K ZE 40 A7 1) £ 0 B R 35

LS Y RSN RS e B N E P 5 % N =
L 1) A U0 B RG E EESR AR R . R AT B IR R
& A1 A R i 22 #82 5 BUR 4 & SRR (R AT
BRBR AL o X ANVATIB T 5, B AR AL A b s o7
KA, AENF A VRS B2 SRR Ry 2 4 A
I 75 2458 B em Z0), Mt 1a) A 0BT i 22 #2030
VEMV RS BE P2 AR AR RS o [R] L, $  Z 4 1) £ 11
D Rs R AR L B o ZE L ) AR D = T vk R
R RBIE WREEREMIE RS
(Global navigation satellite system, GNSS) & i i |71
VL BLR 2k GNSS 8 AL [ 25 F1 BE B2 AL ] v
S5 o T RHAL IR 28 52 A Bl WA S A B 5 1) K, A FEE AT AT
SEMEA T, 1 R &SR W TR 2
5y 5% B 5200 P WK 2k GNSS JE AL R GL i A, B
SR A P, (H B A o SRR 22, AR = T B
KE: GNSS JE AL Z 8 vl fan LA A 2 A S, (H2 B
BILMR P R, L AT, Mg 7 R, SN A
] — 77 THI 7 SR A BRI 6 A, 53— T7 TR BE LR
wES MBI R . B TUMI & 7
VEIAF LA A, 294N REAR G b i /2 4240 H B 2
RS 2K

AR SR FH LR 28 GNSS 52 A Al T LA R
4% (Micro electro mechanical system, MEMS) FE#21X
FRES G 77 2K, 8 R SR S AR AL Ie A £
o 1R TR R 2 DB I B I A A T
B, S g A2 3N L E RS (Real time
kinematic-GNSS, RTK-GNSS) | & i ok [ 4 4 i
Mt g e A 4 o T T T AR AR, 5 FEIR
ASCIN 5 P 2 400 0 3k 2 3 AR 0 45 Hh R AL 1) 3 48
HALTE, 192 HOREER AL IR A . 2T R T
GNSS P B4 A1 B Hiodfs 4838 A1 MEMS B8
WA R BB A% 51 RS 1) R AR R 22 45 1) L, AN BES
75 21 58 Sy ok 19 A 1] A H e, I8 BE PRAIE R 47 A S8
I

1 fERESEE

AR ST AR AL ) AR 05 A R S
A Trimble®”BD970 GNSS it AR EMHNE T
Xsens MTi-300 LS KR40 MEMS FEIZAX
1.1 Trimble’BD970 GNSS # AR~

Trimble®*BD970 GNSS # A R < & — K K%
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Fig. 1 The estimation result of heading angle of the tractor
running in straight trajectory
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