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3 ITS (Intelligent Transportation Systems)
* ADAS (Advanced Driver Assistance Systems)
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! Automatic Turning Maneuver
2 Google Car
3 Nissan Autonomous Drive
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"'Volkswagen I.D. Pilot Mode
2Volvo IntelliSafe Auto Pilot
3 Model Predictive Control (MPC)
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' Global

2 Rout planning

3 Path planning

4 Maneuver planning
5 Reference function
¢ Dijkstra

7 Potential field

8 Clothoid curve
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! Perception

2 Planning

3 Control

* Encoder

3 ABS (Anti-lock Braking System)
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4 Ackerman
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' Kinematic model
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Abstract

The behavior of self-driving cars is categorized into different strategic, tactical and operational
levels in a hierarchical structure. In this research, a study at the local planning level aims to
design an automatic turning system and Focus on path and maneuver planning (single and
multi-point). The turn around maneuver as a common scenario in the required conditions,
includes one or more forward and backward movements, in which the vehicle must be in the
proper position in the opposite lane of the road and with a heading angle of 180 degrees.
Moreover, the condition of collision avoidance is considered during the maneuver. For this
purpose, the four-wheeled model of the vehicle with the relevant geometry is described; Next,
on the basis of the deduced minimum permissible road width, a decision is made according to
the objective of the minimum number of commands. Then the path design is presented using
the proposed geometrical method with circle arcs for each initial position and orientation and
generalized to the backward turning. The proposed method has advantages such as low
computational cost and can be used for different situations of the initial states of the vehicle.
The result of the turning simulation with sample vehicle data and continuous evaluation of the
most feasible maneuver confirms the efficiency of the chosen planning approach. In a case
study for the Samand car, while proper planning was done, a distance reduction of about 11%
for the road with a width of 12 meters is observed compared to the path planned by one of the
references.



