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Research on trajectory of track amusement facilities based on GPS and INS
HUANG Huiqgiong, XIANG Huiyu, SUN lJiuzeng

(College of Artificial Intelligence, Beijing Technology and Business University, Beijing 100048, China)

[ Abstract] In order to detect the running speed and trajectory of orbital amusement facilities, the built—in inertial navigation
system (INS) and satellite navigation system ( GPS) of Android smart phones are used to collect and analyze data such as
acceleration and angular velocity of orbital amusement facilities. Strapdown inertial navigation system establishes a trajectory and
attitude calculation model for orbital amusement facilities. A loosely coupled navigation system based on Kalman filter is built to
correct the speed and position data output by INS. We collect and process the amusement facility data at the test site and the attitude
information display and trajectory fitting of the track amusement facilities are realized based on the secondary development of UG
NX. The feasibility of the integrated navigation system with built—in INS\GPS in Android smart phone for collecting data and
running trajectories of orbital amusement facilities is verified, which makes up for the lack of related research on attitude and
trajectory measurement of orbital amusement facilities.
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Fig. 1 Principle of strapdown inertial navigation system
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Fig. 4 Integrated navigation position Error
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Fig. 3 Speed error before and after integrated navigation
Kl 3 2 RO 25 U R R 2 LR
NHE TG HEE R 2E, R 3 & 4 S Hr e AL R

SRl R R A, R AT RETH R E ) i, A Bt
FERI IR XSS SRR R R I AE 1E 5 SR GPS 423K 5E
(LR GERLIE, SRAMBGE S 0 AR I 5] BR 3128 53 T i
R 2E B, BB D BT

(1) WIaRXT e, PRAE AT AL bR 3 5 2 % A bR R

HA, PHUKFREE , 8o e 2 s,



52

WHEBT, 5. GPS 5 INS 44 A8 152U T8 28005 AR IR it L 9T 45

(2) FEBCAERE T MR {EN 0, 7Ei8 ghad R
X SRR P B B IE

(3) 038 32 50 40 ) P B B0 B 2R A 7 A b s
3 3 DU T ER G 7R R B o 3 i DB A b R
BB AR R R — A g BYH )20 DY T AL
PRSI 20 G A bR R T, B 1
SR R RS I S v, T RTRIH Y
A XS EINHE ¢ H—EWEm, g, 2R
R IERE (g, = 9.780 326 771 4 m/s?) , W] il
13 (25) TR HBER G | T o

g =g, %X (1 +0.005217 x sin’L) —
3.086 x 10™°h (25)

(4) T B i 20 0 S R AR e s, R AT
RS, FE O AW AR A b 1 13 R0 8 1) iy 4
T B BRRLE

(5) 1 GPS ABR v 72 5ol Bh I 42 5 1, X80
PRI R HEA T GE

G uN GPS, % [ Great—Circle & /A X
2, BRI TALIE . AN (26) frs .

;FB =R - arccos(cos(A,)cos(B,)cos(B; —A;) +
sin(A,)sin(B,)) (26)
s ROVHIEREAR A, A, 00 FRR A R (26
W B B, SYRIFR B IR G0
3.2 HERFRIEHESEIENIIK
BUBE AR B R B IR AN 5 BT FE AL
[ 5 P2 1L 2 AR b, {8 1 Android Studio 3K {4 FF
J B I AR Y HEA T T LN 3 A s | B RS A% S
i GPS AL IRGRH I R A . I IR P 2% 1 i A8 44 20
85 R P i S T A ] 6 (BT 7 T

B 5 HBENEREEERENS

Fig. 5 Track rides data collection site
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Fig. 9 Schematic diagram of roll angle filter before and after
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Fig. 10 Schematic diagram of pitch angle filter before and after
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Fig. 11 Schematic diagram before and after yaw angle filtering
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