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Machine Learning-based Road Terrain Recognition for Land Vehicles
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Changchun University of Science and Technology, Changchun 130022, Jilin, China)

Abstract: The acquisition of information about the road terrain helps to improve the passengers”safety and
comfort when a vehicle runs on different road terrains. Different road terrains have significant impacts on
the driving acceleration, braking and manipulation of vehicle. A machine learning-based recognition
method is proposed, which is to recognize the road terrain by fusing the feature data from accelerometer
and camera. The road profile is estimated by using acceleration and vehicle speed data. The spatial fea-
tures are extracted from the road profile for terrain classification. The texture features extracted from ter-
rain images captured by a camera are used for the same classification task. And the task of recognition of
road terrain is accomplished by fusing the data features from two sensor data sets. The experimental re-
sults show that the proposed method is used to improve the accuracy of road terrain recognition, and the
reliability and comfort of passengers in vechile.
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Fig.1 Quarter car model
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Tab.1 Parameter list

28 Hft
m./kg 500
m,/kg 65

K./(N-m™") 80 000
K/(N-m™') 200 000
B./(kg=s™") 3500
B/ (kg-s™1) 50
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Fig.2 Flow chart of accelerometer data processing
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Fig.3 Installation diagram of camera
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Fig.4 Hardware structure of system
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Tab.2 Recognition based on acceleration data
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Tab.3 Image data-based classification
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Tab.4 Recognized results based on acceleration and image
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Fig.8 Classification results of simulated driving vechicle
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