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A Survey on Fail-safe Motion Planning Methods for Autonomous Driving
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Abstract: Fail-safe motion planning method belongs to the decision-making module of automatic driving vehicle, and its
research is in the early stage of rapid development. Compared with the classical motion planning algorithm, the fail-safe motion
planning algorithm is committed to generating local motion trajectories that ensure the safety of passengers and vehicles as much
as possible, and makes full use of the remaining automatic driving ability (perception, decision-making and control ability), so as to
fully explore the potential and intelligent attributes of motion planning to make up or alleviate the possible faults of each module of
the system. It provides high independent driving safety for automatic driving system. This paper reviews the existing research results
in the field of fail-safe motion planning. Firstly, it introduces the historical origin and failure types of fail-safe motion planning,
summarizes its definition, then expounds the fail-safe planning methods under the condition of failure of perception, decision-making
and control modules, and finally looks forward to the future development direction of this field.
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Fig. 1 Module distribution of automatic driving system and source of fault
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Fig. 2 Basic execution process of fail-safe motion planning
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Fig. 3 Inference method for the object in a blind region based on
particle filter
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Fig. 4 Inference method for the object in a blind region based
on virtual dynamic traffic participants
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proposed by Ref. [49]
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Fig. 6 Principle of motion planning based on artificial

potential field
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