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Synchromodal freight transport

Multi-period scheduling problem:

ü Markov Decision Process model

Heuristic solution:

ü Approximate Dynamic Programming algorithm

Numerical results

What to remember
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SYNCHROMODAL FREIGHT TRANSPORT
WHAT IS SYNCHROMODALITY?
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*Source of video: Dutch Institute for Advanced Logistics (DINALOG) www.dinalog.nl



SYNCHROMODAL FREIGHT TRANSPORT
WHAT ARE ITS CHARACTERISTICS?
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ÁMode-free booking for all 

freights.

ÁNetwork-wise scheduling at 

any point in time.

ÁReal-time information about 

the state of the network.

ÁOverall performance in both 

network and time.

*Source of artwork: European Container Terminals (ECT) ïThe future of freight transport (2011).



SYNCHROMODAL FREIGHT TRANSPORT
CASE: TRANSPORTATION OF CONTAINERS IN THE HINTERLAND
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*Source of artwork: Combi Terminal Twente (CTT) www.ctt-twente.nl



MULTI-PERIOD SCHEDULING IN SYNCHROMODALITY
PROBLEM EXAMPLE
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MULTI-PERIOD SCHEDULING IN SYNCHROMODALITY
PROBLEM DESCRIPTION
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Input:

ÁTransport network: services, terminals, schedules, 

durations, capacity, costs, revenues.

ÁFreight demand: origin (or location), destination, release-

day, due-day, size. 

ÁProbability distributions: (1) number of freights, (2) their 

origin, (3) their destination, (4) release-day, and (5) time-

window length.

Output:

ÁSchedule: which service to use for each freight, if any.

ÁPerformance: revenue and costs of the schedule.



MARKOV DECISION PROCESS (MDP) MODEL
OPTIMIZATION OF SEQUENTIAL DECISIONS UNDER UNCERTAINTY
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