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MOTIVATION

For MATSim beginners, synthetic travel demand generation (or so-called plan file in MATSim) is 
usually the most challenging barrier.
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CURRENT RESEARCH LIMITATIONS AND MOTIVATION

1 Based on highly simplified assumptions;

2 Translating HTS directly;

3 Deploying proprietary data/toolkits.

Research motivation: An open-source and modular synthetic ABM generation pipeline
that adopts highly standardised, anonymised and ubiquitous raw data. The resulting
model should be more accurate and policy-sensitive.

One case study adopting our pipeline is carried out for the Brussels Capital Region,
Belgium.

MOTIVATION
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PIPELINE OVERVIEW
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A TYPICAL MATSIM AGENT

5W Aspects
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1 National HTS Data (MONITOR);

2 Census (DemoBel);

3 POI Data (Geographical Datastore for Brussels);

4 Cellphone OD Matrices Distinguishing Travel Regularity (Proximus);

5 OSM + GTFS Data;

6 Traffic Count Data.

DATA ADOPTED
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POPULATION CLASSIFICATION & SYNTHESIS

STEP 1

Brussels Residents Non-Brussels Travelers

HTS 
Data

Most non-Brussels residents have trips in 
Brussels
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POPULATION CLASSIFICATION & SYNTHESIS

STEP 1

ID Age Gender Degree …

1 18 M 1-2 …

2 26 F 7-8 …

3 66 M 5-6 …

Population synthesis

Home 
Assigned
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ATTRIBUTE MATCHING

STEP 2

A new approach 
avoiding overfitting 
inspired by eqasim*

Avoid excessive 
traffic congestion

* https://github.com/eqasim-org
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ATTRIBUTE MATCHING

STEP 2
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CURRENT ACTIVITY LOCATION ASSIGNMENT

STEP 3

1. 8% holds multiple primary locations;

2. 22% of Brussels residents‘ weighted population have at least one
activity outside of Brussels;

3. MATSim has Discretionary activities choice extension not
applicable to us;

4. A new location assignment algorithm suitable for all scenarios is
yet to be developed.
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ACTIVITY LOCATION ASSIGNMENT

STEP 3

Movements between 6-10 
am is viewed as regular 
trips, can be improved
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ACTIVITY LOCATION ASSIGNMENT

STEP 3

Origin Destination Regular Flow Irregular flow

A B … …

A C … …

A D … …

A new form of cellphone 
data distinguishing travels' 

regularities
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ACTIVITY LOCATION ASSIGNMENT

STEP 3

origin destination

Loop Activity one by one

Newly Proposed Location 
Assignment Algorithm
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SYNTHETIC TRAVEL DEMAND OUTCOMES

Attribute from the synthetic population
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The final MATSim Brussels Scenario consists of 6 activity types (home, work, school, 
shopping, leisure and others) with seven available transport modes (car, ride, pt, bike, 
walk, motorcycle and train) and roughly 150,000 agents for 10% scenario.

The current model shows plausible agent attribute divisions, trip mode split, activity 
participation rate and a good match with the Brussels real-world traffic count data.

With our open synthetic travel demand generation pipeline plus all relevant simulator 
settings, our simulation can be reproduced after acquiring the ubiquitous raw data. We 
wish to steer the existing ABM studies toward more open, replicable and reproducible.

PRELIMINARY RESULTS
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Contact: jingjun.li@vub.be


