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The plug-in 4WD hybrid vehicle’s control strategy
based on pontryagin’s minimum principle
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Abstract: An energy management optimization model was established, which took state of charge (SOC) as
the state variable, rear drive motor and integrated starter and generator (ISG) motor torque as the control
variables, and the minimum fuel consumption of the vehicle as the goal. Then, the solution flow of the
above optimization problems was designed based on pontryagin’s minimum principle. Finally, based on the

simulation model of the whole vehicle system, the energy management control was simulated. The
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simulation results were compared with the simulation results of the charge depleting (CD) and charge
sustaining (CS) mode rule control strategy. The results show that compared with the CD-CS mode rule
control strategy, the proposed energy control strategy reduces the fuel consumption by 28.18% per
100 km, showing efficient fuel saving potential.

Keywords: plug-in hybrid vehicle; energy management; pontryagin’s minimum principle; control strategy
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Fig. 1 Structure diagram of plug—in 4WD hybrid system
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Table 1 Parameters of plug in 4WD hybrid electric vehicle
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Fig. 2 Efficiency model of the ISG motor
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Fig. 3 Efficiency model of the rear drive motor



% 8 4 R B.F . ATFTHRIMMMEENFEELXOIRREI A FIRETETHEREL 59

HRAJE & S AL A P BB 156 B A5 S Sl AL e S R R it 6 =2 [ 0 B2 25 0 L AR 5 R B D7 i 0 R AR
SBAE AT LS 13 B BRI AR B0 4R (E SR I 4 PR

B BhHLBER M FE/ (g5

’@/(N_ 20 2000 0
m) 0 1 000 ﬁﬁmﬁzﬁy(x.mm

4 EFHVLEM R ERE

Fig. 4 Instantaneous fuel consumption model of engine
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Fig. 8 The engine operating point under two control strategies
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Fig. 9 The cumulative fuel consumption curve under two control strategies
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