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Freight transport

A An integral component of the transportation system.
A Historically, behind in modelling compared with passenger.

A Complexity makes ageiiased simulation challenging.
Various decision makers
Shipments vs. vehicle flows

Diversity in commodity type
(e.qg., parcels vs. construction materials)
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Freight entities¢ examples

Source: picjumbo.com

Source: publicdomaing.net
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Freight entities¢ examples

Source: picjumbo.com

t\ Tokyo University of Marine Science and Technology 2021 Summer School of Behavior Modeling



Flows

RMP

C :Consumer
CP : Component producer
DC : Distribution center
P : Producer DC

RMS: Raw material supplier .
Modified from Behrends et al. (2008)

S :Shop https:/mww.tandfonline.com/doi/full/10.1080/0308 1060802493247
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Motivations for modelling

A Increasing commodity flows
A Ecommerce

A Lastmile deliveries

A Technological innovations

A Passengefreight interactions
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Freight model classification

Aggregate
A Factoring method (Link or OD)

A Truck model

A Fourstep commodity model

Disaggregate

A Vebhicle touring model (without considering commodity flows)

A Logistics model

Buyerseller matching, distribution channel, shipment size &
Inventory, mode choice, shipments-vehicle flows

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

ATruck model AFourstep model

Commodity
generation
Trip generation

Commodity o Q
distribution =
Trip distribution o
Q
<
(Modal split)
Assignment l o

e
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Venhicle touring model

Start time

Next stop location

A 4

E.g., Hunt, J.D., Stefan, K.J., 2007.-based
microsimulation of urban commercial movements.
Transport. Res. Part Btethodol 41 (9), 98¢1013.
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SimMobility

Sakakt al. 6SimMobility Freight: An Agent SR ! ND Iy CNBAIKG {AYdz I 42N F2NJ 9@ f dzt
Program (TMIP) WebinaE-commerce Demand Analysis and Implementation in Urban/Regional Freight Transportation and Supply C
Forecasting Models, October 29, 2020.



SimMobillity: Overview

A SimMobility
An agentbased demand and supply urban transportation
simulation platform including passenger and freight
(B-to-B & Ecommerce)

A Key Features

- Temporal dimensions (loAgrm, midterm, shortterm)

WL YFNIQ Y20A( Adedmandddddated)Sa o
- Dynamic plaraction activitybased

- Supply agents (inc. fleet/infrastructure management)

- Open source
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SimMobllity agents

ADemand
- Individuals

- Households
- Establishments/firms (shippers, receivers)
ASupply
- Transit operators
- Fleet operators/managers
(on-demand services, taxis, freight carriers)
- Network regulators
(pricing, information, traffic control)
- Ecommerce vendors
- Realestate developers
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SimMobillity structure

Households and establishments

LONG-TERM

Locations and shipments

HH/Firm locations
Fleets/Parking
Shipments

Accessibility
Logistics performances

MID-TERM

Activities and deliveries

Tours
Trip chains Performance measures
Fleet operations schedule

SHORT-TERM
Operations
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SimMobllity applications

ANew modes and services
ATraffic management
ALastmile solutions
APostpandemic scenarios
ADisruptions

ALanduse

Alnfrastructure
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Prototype cities

Auto Sprawl Auto Innovative Innovative Heavyweight
Metro Metro Metro
Network BRT Network BRT Network BRT
Sustainability Bikeshare Sustainability Bikeshare Sustainability Bikeshare
Inefficiency Wealth Inefficiency Wealth Inefficiency Wealth
. . Congestion Population
Congestion Population Congestion Population

Baltimore Boston Singapore
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Urban Freight Modeling

Sakakt al. 6SimMobility Freight: An Agent SR ! ND Iy CNBAIKG {AYdz I 42N F2NJ 9@ f dzt
Program (TMIP) WebinaE-commerce Demand Analysis and Implementation in Urban/Regional Freight Transportation and Supply C
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Freight models

Longterm Establishments/Fleets/Overnight Parking}
Shipments J
Mid-term Preday Logistics Planning

Within-day Vehicle Operations

Mesoscopic Traffic Simulation
Shortterm [ Microscopic Traffic Simulation J
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B-to-B shipments

Establishments

Freight Generation

J

Commodity Choice

Annual Production and Consumption

|«|

\-

.

Shipper Contracts

J

Contract Allocation

Shipper Selection

Shipment Size & Frequency

| |«|

Shipments
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Ecommerce demand

A Ecommerceshipmentsto households

A GroceriesHH GoodsandOthers

A Demand(frequency, expenditurd} sensitive to
delivery options(speed, fee, home delivery/pickup)

Example oHome Delivery Options

Option Speed Fee Window Time
1 2-5days  USSO No window Daytime
2 Oneday USS12 No window Daytime
3 Same day USS18 4 hr Daytime and evening
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E-commerce shipments

Households

Household-based E-Commerce Demand
e ~
EC Adoption

EC Expenditure

Order Value

Delivery Option

|‘|‘|‘|

Delivery Order

Distribution Facility

Shipments
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Freight Midterm

Shipments / Fleets

Pre-day Logistics Planning
-

Carrier Selection

Vehicle Operations Planning

Vehicle Tours

Within-day Vehicle Operations

Supply

Day-to-day
Learning
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lllustrative outputs

Industry-to-industry

Delivery Locations

Zoneto-zone Duration of Vehicle Operation

Source: Alho et al. (202jtps://link.springer.com/chapter/10.1007%2F9-A81-15-89836 12
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