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Upper level

Minimize system cost 

= infrastructure investment + monetary value of travel time

Subject to:

1) Maximum number of charging stations to be located

2) Relationship between charging locations and feasible paths

Lower level

Multi-class traffic assignment considering driving-range

Subject to:

1) Limited feasible paths due to the charging infrastructure

2) Fundamental flow conservation
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CEM-based algorithm

(1) generate a set of candidate solutions 

~ a parameterized distribution; 

(2) update parameters of the sampling 

distribution to steer the problem towards the 

optimal solution in subsequent iterations.

Problem statement

User equilibrium (Wardrop equilibrium)

• Behavioural principle to describe the spreading 

of trips over routes in congested conditions

• Travellers choose the feasible route that 

minimizes their travel times
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