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The road roughness based Braking Pressure Calculation
System(BPCS) for an Autonomous Vehicle Stability
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Abstract  This paper proposes the road roughness based Braking Pressure Calculation
System(BPCS) for an Autonomous Vehicle Stability. The system consists of an image
normalization module that processes the front image of a vehicle to fit the input of the
random forest, a Random Forest based Road Roughness Classification Module that distinguish
the roughness of the road on which the vehicle is travelling by using the weather information
and the front image of a vehicle as an input, and a brake pressure control module that
modifies a friction coefficient applied to the vehicle according to the road roughness and
determines the braking strength to maintain optimal driving according to a vehicle ahead. To
verify the efficiency of the BPCS experiment was conducted with a random forest model. The
result of the experiment shows that the accuracy of the random forest model was about 2%
higher than that of the SVM, and that 7 features should be bagged to make an accurate
random forest model. Therefore, the BPCS satisfies both real-time and accuracy in situations
where the vehicle needs to brake.

Key Words : Brake pressure calculation, Random Forest, Road roughness classification, Region
of Interest, Vehicle friction coefficient
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Table 2. Context-specific friction coefficient

Road & driving condition Pavement Crack road npaved 1
road oad
DryT_48km/h or more [ 0.4570.70 | 0.35°0.60 [0.40°0.70
road| Less than 48km/n | 0.5570.80 | 0.5070.60 |0.4070.70
Wet| 48km/h or more | 0.4570.65 | 0.2570.55 [0.4570.75
road| Less than 48km/h | 0.4570.70 | 0.3070.60 | 0.4570.75
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Fig. 4. An average accuracy of random forest model
according to the number of features being bagged
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