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Shared Control in Advanced Driver Assistance Systems Based on
Risk Predictive Driving Intelligence Model
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This research aims to develop an “Autonomous Driving Intelligence System” to
prevent risk of accidents and enhance driving safety while keeping human
drivers in the control loop. The proposed system focuses on two key
technologies: Risk-predictive driving intelligence model and Shared control
between the driver and the assistance system. The first key technology is to
embed an experienced driver model for recovering degraded performances of
recognition, decision-making and operation of drivers. In the driver assistance
system design, the experienced driver model contains knowledge-based “risk-
prediction mechanism” to avoid accidents in risky driving situations which the
system is activated in early stage to assist safe driving when the collision risk
becomes imminent. The second key point is “Shared control” using haptic
interface of steering and pedal to realize good cooperative characteristics
between the driver and the system by optimizing the assistance level while
minimizing the interference with human driver operation.
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Figure 1 Driver Model Structure of Autonomous Driving Intelligence System
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Figure 2 Conceptual diagram of motion planning and control system
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Figure 3 Visualization of risk potential field from the road boundary and the obstacle
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Figure 4 Comparison of vehicle behavior by risk potential calculation with driving data by

expert drivers
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Figure 6 Concept of driver assistance system using haptic shared control
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