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Design and Control Methodologies 
  

for Electrified and Intelligent Vehicles 

 Transportation electrification vision currently represents the leading path in society and automotive industry. 

 Control strategy is considered a crucial issue in the design of hybrid electric vehicles (HEVs). 

 Finding an energy management strategy that guarantees optimal fuel economy, light computational burden and ease 

of on-board real-time implementation still represents an open research question. 

 Smart, connected, autonomous and  shared mobility represents a novel opportunity to develop dedicated and 

improved approaches for designing and controlling vehicle systems. 
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What’s been done: 

 Quasi-static approach with analytical equations and lookup tables (MATLAB©). 

 Benchmark study of different offline control strategies [1]. 

 Detailed study of PEARS [2]. 

 Development of near-optimal rule-based real-time control strategy [3]. 

 Implementation of machine learning based real-time control strategy. 

What’s next: 

 Validation with more accurate simulation approach. 

 Usage of real-world driving data  control strategies refinement. 
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3. OPTIMAL HEV ARCHITECTURE DESIGN METHODOLOGY 

What’s been done: 

 Clutch connections represent a discrete highly non-linear optimization parameter  design 

exploration using brute force method and PEARS as offline control strategy [4]. 

 Designs are assesses based on fuel economy prediction (standard drive cycles) and acceleration 

capability. 

 

 

 

 

 

 

What’s next: 

 Integration of further optimization criterion (real-world emissions, mode-shifting feasibility,…) 

 More efficient exploration algorithm for the design space. 

 Design space for 2 planetary gear (PG) sets multimode power-split HEV: 

2. CONNECTED MOBILITY SCENARIO 

State-of-the-art: 

 Studies of vehicle-to-vehicle (V2V) and vehicle-to-

infrastructure (V2I) communications on the fuel 

economy of traditional engine vehicles [5]. 

 Developments of personalized eco-driving for 

intelligent electric vehicles. 

What’s next: 

 Development of control algorithm (energy consumption minimization) for various traffic scenarios 

including electrified vehicles in connected  mobility. 

 Integration of connected mobility  scenario in the design of vehicle systems (powertrain, brakes, …). 

 


