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Abstract

Accurate measurement of slip is one of the key issues to be better dealt with in industries, includ-
ing agriculture, forestry and transportation. Especially for power-output wheeled vehicles, the
wheel slip can make great impact on their tractive efficiency, fuel consumption and the like. Be-
sides, in the complicated working environment, the measurement signal can also be interfered by
the noise, causing the difficulty to accurate measurement of the slip of the wheel. Therefore, this
thesis proposes a method for measuring and calculating the driving wheel slip of the pow-
er-output wheeled vehicle. The actual forward speed and the theoretical forward speed of differ-
ent driving wheels are measured and calculated through the algorithm of multi-sensor data fusion
and resolving and calculating based on Kalman filter with the dynamic signals measured by the
(GNSS) Global Navigation Satellite System, (MIMU) Micro-Inertial Measurement Unit and Hall sen-
sor, thereby calculating the slip of each driving wheel. The actual test shows that under the same
road condition, the faster the speed, the smaller the fluctuation of the slip rate. Under the condi-
tion of stable speed, the slip rate of asphalt road vehicles fluctuated less, and the slip rate of gravel
road and grassland fluctuated greatly. This thesis can serve as theoretical support for the precise
control of vehicles with vital academic significance and application prospects.
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Figure 1. System design
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Figure 2. Equipment
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Figure 4. Different speeds
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Figure 6. Different roads
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