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Introduction



Traffic Assignment Problem
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Traffic Assignment Problem
Optimization

● System equilibrium

● User equilibrium

Time Cost Function



Variational Inequality
❖ What?

➢ definition

 (y−x)TF(x) ≥ 0, ∀y ∈ K 

➢ Graphically 



Variational Inequality
❖ Category



Variational Inequality
❖ Why?

➢ Intuitive: Either scenorio A or scenorio B

➢ closely related to equilibrium

❖ Application

➢ Nash Equilibrium Problem

➢ Economic Equilibrium Problem

➢ Pricing America Options

➢ Frictional Contact Problem

➢ Traffic Equilibrium Problem



Progress



Traffic Assignment Problem
❖ Category

➢ Static Traffic Assignment

➢ Dynamic Traffic Assignment (continuous or discrete)



VI on Static Traffic Assignment Problem (STA)

Traffic Problem Nonlinear complementarity problem



VI on Static Traffic Assignment Problem (STA)
❖ Limitation

➢ Unrealistic to find all path

❖ Solution

➢ Find 7 nonsimilar path for each OD-pair to reduce Matrix size

➢ Use Shortest Path Algorethm

➢ Get approximate Optimization



Sequential Code 



Sequential Code 
Sample Input Output



VI on Dynamic Traffic Assignment Problem (DTA)
Solve for dynamic cost function Solve dVI



DTA Cost function



Objective



GPU Implementation
❖ In Shortest Path Algorithm

➢ Use GPU to Inplement 

❖ In NCP Solver

➢ Use GPU to direct calculate Sparse Matrix



DTA(dynamic traffic assignment)
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