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Receding Horizon Control of a Parallel Hybrid Electric Vehicle
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Abstract

Fuel-consumption and catalyst-out emissions of a parallel hybrid electric vehicle are affected by operating
region of an engine. In many researches, It is generally known that it is profitable in fuel- consumption to
operate engine in OOL(Optimal Operating Line). We established the mathematical mode! of a parallel hybrid
electric vehicle, which is linear time-invariant. To operate an engine in OOL, we applied RHC(Receding
Horizon Control) to the driving control of a parallel hybrid electric vehicle. And it is known that the RHC has
advantages such as good tracking performance under state and control constraints. This RHC is obtained by
using linear matrix inequality (LMI) optimization. In this paper, there are three main topics. First, without
state and control constraints, the optimal tracking of OOL was simulated. Second, with state and control
constraints by engine and motor performances, the optimal tracking of OOL was simulated. In the last, we
studied on the optimal gear ratio. That is to say, we combined the RHC and the iterative simulation to extract
the optimal gear ratio. In this simulation, the vehicle is commanded to track the reference vehicle trajectory
and the engine is operated in the optimal operating region which is made by the state constraints.
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