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Estimation of vehicle parameters using GPS/INS
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Abstract

In this paper deals with a unique method for measuring vehicle states such as body sideslip angle and tire
sideslip angle using GPS velocity information in conjunction with other sensors. A method for integrating
Inertial Navigation System (INS) sensors with GPS measurements to provide higher update rate estimates of
the vehicle states is presented, and the method can be used to estimate the tire cornering stiffness. The
experimental results for the GPS velocity-based sideslip angle measurement and cornering stiffness estimates
are compared with the theoretical predictions. From the experimental results, it can be concluded that the
proposed method has an advantage for future implementation in a vehicle safety system.
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2. STATE MEASUREMENT
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Fig. 1 Simple Bicycle Model of Vehicle
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Table 1. Specification of vehicle
Wheelbase(m) 2.65
a (C.G. . M) L4 Fig. 3L t of test track
ig. ayout of test trac
b (C.G. m | 1.25 g- s Lay
Curb weight ( ) 1465
Total yaw inertia( ) 2931
GPS 2 ) Fig. 4 4 GPS
Ashtech Z-
Sensor 1
1 . IMU
ADU2 . 4 PDL RTK
12 1n GPS—
0.2° (rms) Fig.
, Base remote )
PACIFIC CREST PDL Fig. 5
19,200 Baud Rate IMU o )
Crosshow DMU=6X 6 3 Cornering stiffness
38400 Baud Rate
26 bias 0.05 (5)
RMS(root mean square)  0.01 . Fig. 6
100.00° /s bias RMS 25 80
0.1° /s
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