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BY 
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Abstract. The paper presents the distributed control system for hybrid electric vehicles 

implemented with CANopen protocol. The are presented the hardware and software 

resources of the phyCORE-mpc555 and eZdsp 2808 numerical systems.  
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1. Introduction to the distributed control of a hybrid electric vehicle 

Hybrid electric vehicles are complex systems with two power supplies for 

the propulsion: an engine (E) and an electric machine (EM). For the parallel 

architecture (fig. 1) both the electric machine and the engine can be directly 

coupled to the driveline and thus they can supply independently the vehicle. 

 
 

 

 

 

 

 

 

 

 

 

 
Fig. 1.- Model of a hybrid electric vehicle with parallel architecture. 

The structure of a parallel hybrid vehicle can be divided in some main sub-

systems (engine, EM, battery, brake system, etc). Because of this complexity an 

analytical design of a dynamic control system is almost impossible. Because of 

the non-linear and time variant interactions of the sub-systems it is necessary to 

assure a local control system. A coordinated control of all the interactions 

between the sub-systems can be realized with a hierarchical structure (fig. 2). 

The main element is the Electronic control unit (ECU) of the vehicle with the 

role to supervise and to coordinate the whole system.  
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