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Study Area

� To apply the available multi-agent simulation model 
(MATSim) to passenger transport in Lyon area.

� To extend the area of MATSim application to freight 
transport

Objective



Source: Balmer M. (2007) Dissertation

MATSim overall model structure

1. Preparing Input data

2. Plan generation

3. Plan execution by traffic 
flow simulation

4. Scoring plan, re-
planning, re-execution

5. Final results on traffic 
flows

Input Data
•Population
•Network

Plan Generation

Execution Scoring

Traffic Flows

Re-planning

Model Structure



Preparing Synthetic Household 
Population



� Database

� Lyon household trip survey (Enquête Ménages Déplacements Lyon 2006)

� Total 11,229 households include 27,573 persons

� Household information: number of people, number of cars, income, etc.

� Person information: age, sex, employment etc.

� Person travel information: origin, destination, purpose, mode, departure time, etc.

� Household database (INSEE database)

� Total 662,249 households include 1,609,067 persons

� Age group of head

� Job status of head

� Number of people in household

� Number of actives in household

� Number of cars

� Other aggregate socio-economic databases

� Household income level distribution

� Total number of workers living in zones

� Total number of population by age and sex

� Etc.

Synthetic House Hold Population



Attributes needed to estimate

� Household attributes
� Income level
� Internet at home
�Parking

�Etc.

� Person attributes
�Age, sex
�Employment type
�Education level
�Driving license
�Monthly public transportation ticket
�Work at home
�Daily activity chain and modes



IPF Technique
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IPF Procedure

� Step 1: 
� iteration t=0, set initial cells, to the value given from survey data and set

all zero cells to 0.2

� Fix marginal totals, to the value from the given total from aggregate

data sources.

� Step 2:  
� calculate cell values at iteration t for each matrix dimension as:

� Repeat the same to all dimensions.

� Step 3:
� get the maximum difference between iterations as:

� stop when convergence is reached,
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� Calculation of Income of Household
� Initial table for zone 10050000 (Amberieux-en-Dombes)

Example Calculation



� Calculation of Income of Household
�Final table for zone 10050000 (Amberieux-en-Dombes)

Example Calculation



IPF Technique

� Advantage of IPF technique
�Control the final result to be as same as the fixed value 

obtained from aggregate data sources
�Maintain the correlation structure from the initial input
�Less bias from travel survey data comparing with other 

technique
� the distribution is distorted to be fitted with the fixed value
�extend the distribution to cover the area that might be 

neglected from travel survey



Results
� Activity chain with modes in percent 

Trip purpose Mode
H =home K=kindergarten c =car w = walk
W=work C =health care p =public transport u = others
E =education M =maintenance b =bike
S=shopping A =accompany m =motorbike
L=leisure 



Results

� Plan



Results

� Person attributes



Results

� Household data



Next step

�Adding primary location

�Adding secondary location

�Application of MATSim on Lyon area using 
the generated Plan on the transport 
network
�Results

�Hourly traffic volume on the network

�Vehicle Kilometer of Travel (VKT)

�Etc.



MATSim for freight transport



� Freight movement is originated from the movement of 

commodities through supply chains.

� Freight movement involves very complex linkage among 

many freight agents.

� Freight movement deals with commodities those vary in 

value, volume, weight, and shape.

Shippers

Receivers

Carriers

Administrators

Distribution
CenterRetailer

Raw 
Material 
Invt

Consumer

Supplier Production
Finished 
Goods
Invt

Characteristics of freight transport



Problem Statement
� The conventional approach can consider only the interaction 

between each pair of shipper and customer.

� In fact, the behavior of agent is also influenced by the other 

agents staying in the lower or upper state in the supply chain.

� Simulation based models is found suitable to deal with the 

interactions in the dynamic system of supply chain. 

ManufacturersSuppliers Wholesalers Retailers Consumers 

ManufacturersSuppliers

Manufacturers Wholesalers

Wholesalers Retailers

Retailers Consumers 

Actual 

Conventional Approach



� To develop a supply chain based simulation 

model that demonstrates the relationship 

between commodity flows and traffic flows.

Objective



� The model is a combination of optimization and simulation method.

� The activities of agents are based on minimization of the cost 

involved in those activities.

� The proposed model simulates everyday the activities of each agent 

involved in procurement, production, inventory, and distribution.

� The model consists of five modules including:

� Production Module

� Sale-Purchasing Decision Module

� Inventory Module

� Transportation Module

� Feedback Module

Concept
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(0) Demand from End Users

�Assuming that the demand that consumers 
purchase from retailers is normal distribution with 
mean and variance obtained from the total demand 

in the area.
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(1) Sale-Purchasing Module

�As a firm can purchase a commodity from many 

sources; purchasing decision module determines the 
fraction of commodity to be purchased from each 
source. 

�The purchasing fraction is a multiplication of three 
parts: 

• distribution channel choice,

• location choice, 

• shipper choice.

�distribution channel choice,

• The probability that each industry type is selected

• Directly calculate from survey data
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� Probability that zone z is selected

� Using multinomial logit model

� Developed separately by industry type of customer, 
industry type of shipper, and commodity type

Utility function:

where,
IJ

D

kC

I
N ,

k

I
G

distance between zone I and J

total commodity k generated from zone I

number of firm type C in zone I

)( CzP

(1) Sale-Purchasing Module (Cont.)

Location Choice,



Shipper Choice,
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�Probability that shipper i is selected

�Using multinomial logit model

�Derived from the amount of commodity production of 
each shipper
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(2) Inventory Module

� Inventory module is the main module to decide 

whether or not the other modules will be activated. 

�The decisions of each firm are assumed to minimize 
the total inventory costs including holding costs, 
ordering costs, and transportation costs.
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ordering frequency of firm i requested to firm j.

monthly commodity purchased by firm i from firm j.

distance between firm i and firm j.

parameter for inventory model.

where,



End User

Retailer

Wholesaler

(1)

(4)

(1)

(3)

(5)

(0)

(2)

Model Structure



),,,( 21 kiiii xxxfG L=

iG

kix

monthly amount of produced commodities of firm i.

attributions of firm i.

where,

(3) Production Module

�The average monthly amount of commodities 

produced by each firm is estimated using regression 
techniques from the characteristics of firms.

�The variables can be any attributions of the firm, 
which in this case are number of employees and 
floor area.
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(4) Transport Module

�Each time the information flows from customers to shippers, 

transportation module is activated to distribute the 
commodities from shippers to their customers.  

�Transportation module consists of two sub modules: carrier 
and vehicle choices and vehicle routing. 

�Carrier and vehicle preference

Large truck Small truck

Private truck Business truck

Carrier 

Truck Type



(4) Transport Module (Cont.)

�Vehicle routing

�provides an order to visit customers. 

�The delivery route is decided in the way that minimizes the 

total route travel time, which is constrained by 

• maximum working hours of a truck driver 

• limited carrying weight of a truck. The total travel time includes 

the staying time at customer’s location for parking, commodity 

loading and unloading. 
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� Firms revise their forecast demand and decision on 
production and inventory control. Based on the new 
predicted demand, firm will change their production 
and inventory policies (eg. production rate and 
ordering frequency).

� Market share/Consumption pattern can be changed 
according to the performance of the firm and its supply 
chain.

(5) Feedback Module



To do

� Adding tools for dealing with firm
�Production module

�Sale-Purchase module

� Inventory module

�Transport module

�Feedback module

� Adding transport module with Travel Salesman 
Problem (TSP) 

� Using the available traffic simulation module to 
get feed back from transport network for 
updating policies



Thank you for your attention!


