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Basic Study on Quadrant Dynamic Programming

for Optimal Adaptive Cruise Control of Electric Vehicles
Mitsuhiro Hattori, Hiroshi Fujimoto (The University of Tokyo)

This paper proposes quadrant dynamic programming (QDP) to optimize velocity trajectories of adaptive cruise

control (ACC) of electric vehicles. This method divides the two-dimension table of velocity and distance into

quadrants, and enables a fast calculation and real-time implementation of optimal control for various situations.
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Fig.1. Picture of our experimental vehicle.
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Fig.2. Problem establishment.
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Fig.3. Design of a velocity trajectory with DP.
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Fig.4. Calculation process of three dimension DP.
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Fig.5. Back calculation of QDP.
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Fig.7. Calculation result of QDP.
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Fig.8. Simulation result of velocity and distance.
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Fig.9. Simulation result of energy loss.
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