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Tilting vehicle road angle estimation using multi model estimator

Kicheol Jeong® - Seibum Choi*

D2KAIST, Department of Mechanical Engineering, 34141 Deajeon, Republic of Korea

Abstract : This paper introduces the road angle observer. In this paper, the estimator that combines a kinematic model with a
dynamic model of a three wheel vehicle is proposed. The dynamic model has four states, including lateral velocity, yaw rate, tilt
angle, and tilt angle ratio. Likely, kinematic model has two states, including roll and pitch angles. According to the models,
Kalman filter is used to estimate vehicle lateral speed, vehicle roll and pitch angle. To verify this proposed algorithm, simulation
verification using Carsim ADAMS and Matlab&Simulink is performed and a discussion of the result is provided. In addition,
this paper proposes a semi-active tilt system.
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Fig. 2 Roll and pitch estimation scheme
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Fig. 3 Road bank angle calculation scheme
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Table 1 Simulation scenarios
Road Velocity Behavior
15 deg ramp .
Case 1 bank 80kph  |Straight+DLC
Case 2 Normal road 80kph l(;lqrr_nal
riving
Case 3 5deg ramp 80kph Fishhook
bank
Sine wave
Case 4 Flat 20kph Steer
Sine wave
Case 5 Flat 40kph steer with
tilting control
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Fig. 4 Case 1 Road bank angle

80kph driving @ normal road
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Fig. 5 Case 2 Road bank angle

80kph Fishhook @ ramp bank road
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Fig. 6 Case 3 Road bank angle

20kph Sine wave @ flat road
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Fig. 7 Case 4 Road bank angle

40kph Sine steer @ Large tilt situation
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Fig. 8 Case 5 Road bank angle
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