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Freight transport

ÅAn integral component of the transportation system.

ÅHistorically, behind in modelling compared with passenger.

ÅComplexity makes agent-based simulation challenging.

֙ Various decision makers

֙ Shipments vs. vehicle flows

֙ Diversity in commodity type 
(e.g., parcels vs. construction materials) 
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Freight entities ςexamples
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Source: picjumbo.com

Source: publicdomainq.net

Source: publicdomainq.net

Source: publicdomainq.net

Source: publicdomainq.net
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Freight entities ςexamples
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Source: sg-reality.co.jp
Source: okinawayamato.co.jp

Source: picjumbo.com
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Flows
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Modified from Behrends et al. (2008) 
https://www.tandfonline.com/doi/full/10.1080/03081060802493247
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CP : Component producer 
DC : Distribution center
P : Producer
RMS: Raw material supplier
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Motivations for modelling

Å Increasing commodity flows

ÅE-commerce

ÅLast-mile deliveries

ÅTechnological innovations

ÅPassenger-freight interactions
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Freight model classification
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ÅFactoring method (Link or OD)

ÅTruck model

ÅFour-step commodity model

ÅVehicle touring model (without considering commodity flows)

ÅLogistics model
֙ Buyer-seller matching, distribution channel, shipment size & 

inventory, mode choice, shipments-to-vehicle flows

Modified from Chow et al. (2010) https://link.springer.com/content/pdf/10.1007/s11116-010-9281-1.pdf

Aggregate

Disaggregate
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Aggregate
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Trip generation
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Vehicle touring model 
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Tour generation

Assignment

Start time

Next stop purpose 

Next stop location 

E.g., Hunt, J.D., Stefan, K.J., 2007. Tour-based 
microsimulation of urban commercial movements. 
Transport. Res. Part B: Methodol. 41 (9), 981ς1013.



SimMobility

Sakaiet al.άSimMobility Freight: An Agent-.ŀǎŜŘ ¦Ǌōŀƴ CǊŜƛƎƘǘ {ƛƳǳƭŀǘƻǊ ŦƻǊ 9ǾŀƭǳŀǘƛƴƎ [ƻƎƛǎǘƛŎǎ {ƻƭǳǘƛƻƴǎέΣ ¢ǊŀǾŜƭ aƻŘŜƭ LƳǇǊƻǾŜƳŜƴǘ 
Program (TMIP) Webinar - E-commerce Demand Analysis and Implementation in Urban/Regional Freight Transportation and Supply Chain
Forecasting Models, October 29, 2020.
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SimMobility: Overview
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ÅSimMobility 
An agent-based demand and supply urban transportation 
simulation platform including passenger and freight 
(B-to-B & E-commerce)

ÅKey Features

- Temporal dimensions (long-term, mid-term, short-term)

-Ψ{ƳŀǊǘΩ Ƴƻōƛƭƛǘȅ ǎŜǊǾƛŎŜǎ όŜΦƎΦΣ ƻƴ-demand and shared)

- Dynamic plan-action activity-based

- Supply agents (inc. fleet/infrastructure management)

- Open source
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SimMobility agents
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ÅDemand

- Individuals 

- Households

- Establishments/firms (shippers, receivers)

ÅSupply

- Transit operators 

- Fleet operators/managers 

(on-demand services, taxis, freight carriers)

- Network regulators 

(pricing, information, traffic control)

- E-commerce vendors

- Real-estate developers
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SimMobility structure
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SimMobility applications
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ÅNew modes and services

ÅTraffic management

ÅLast-mile solutions

ÅPost-pandemic scenarios

ÅDisruptions

ÅLand-use

ÅInfrastructure
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Prototype cities
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Boston SingaporeBaltimore



Urban Freight Modeling

Sakaiet al.άSimMobility Freight: An Agent-.ŀǎŜŘ ¦Ǌōŀƴ CǊŜƛƎƘǘ {ƛƳǳƭŀǘƻǊ ŦƻǊ 9ǾŀƭǳŀǘƛƴƎ [ƻƎƛǎǘƛŎǎ {ƻƭǳǘƛƻƴǎέΣ ¢ǊŀǾŜƭ aƻŘŜƭ LƳǇǊƻǾŜƳŜƴǘ 
Program (TMIP) Webinar - E-commerce Demand Analysis and Implementation in Urban/Regional Freight Transportation and Supply Chain
Forecasting Models, October 29, 2020.
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Freight models
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Establishments/Fleets/Overnight Parking

Shipments

Preday Logistics Planning

Within-day Vehicle Operations

Mesoscopic Traffic Simulation

Microscopic Traffic Simulation

Long-term

Mid-term

Short-term
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B-to-B shipments
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E-commerce demand
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ÅE-commerce shipmentsto households

ÅDemand(frequency, expenditure)is sensitive to 
delivery options (speed,fee, home delivery/pickup)

Example of Home Delivery Options

ÅGroceries, HH Goods, and Others
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E-commerce shipments
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Freight Mid-term
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Illustrative outputs
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Industry-to-industry

Zone-to-zone

Delivery Locations

Duration of Vehicle Operation

Source: Alho et al. (2021) https://link.springer.com/chapter/10.1007%2F978-981-15-8983-6_12


