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SYNCHROMODAL FREIGHT TRANSPORT

\ WHAT IS SYNCHROMODALITY?
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‘ {4\ *Source of video: Dutch Institute for Advanced Logistics (DINALOG) www.dinalog.nl
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WHAT ARE ITS CHARACTERISTICS?

SYNCHROMODAL FREIGRANSPORT

‘ A Mode-free booking for all
freights.

A Network-wise scheduling at
any point in time.

A Real-time information about
the state of the network.

A Overall performance in both
network and time.
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*Source of artwork: European Container Terminals (ECT) 1 The future of freight transport (2011).



V SYNCHROMODAL FREIGRANSPORT
o CASE: TRANSPORTATION OF CONTAINERS IN THE HINTERLAND




MULTPERIOD SCHEDULING IN SYNCHROMODALIT
PROBLEM EXAMPLE

—» Truck ---»>Train — Barge | | Terminal @ Origin O Destination
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MULTPERIOD SCHEDULING IN SYNCHROMODALIT
PROBLEM DESCRIPTION

~___ Input:
A Transport network: services, terminals, schedules,
durations, capacity, costs, revenues.

e A Freight demand: origin (or location), destination, release-
| s day, due-day, size.

{g‘ A Probability distributions: (1) number of freights, (2) their
\ origin, (3) their destination, (4) release-day, and (5) time-
window length.

- Output:
\ A Schedule: which service to use for each freight, if any.
- A Performance: revenue and costs of the schedule.
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MARKOV DECISION PROCESS (MDP) MODEL
OPTIMIZATION OF SEQUENTIAL DECISIONS UNDER UNCERTAINTY

State —p Se= [Fl-‘{-"-k-’]*:ze.\“}’u.\'}.de.\',“.re'R;.kE)CI (1)
—
wy = [Tijakilvi e, aend id -
(h3)€AwdeN, S, = SM (S,_1,z4-1, W) (4a)
s.t.
s.t.
Tijaks < Fiaogs Yie NPUN, . . I ~
,Z Pigdkt = £4,d,0.k.t ! Fiaokt=Fidok+1,-1— Z Tijdk+1,t-1+ Fid1 k-1 + Fidoke  (4b)
FENTU{d} JEA,
Decision — Tiaars, t 2 Fiaora, o Y0.d)€ Vie NP, de NP k+1€K,
Tijake=0, Y(i.j) e Ande NP ke Kk State Fiaoxme = Fa1,km> -1+ 1?1.41.0.1\‘;""\1- (4c)
. li H’O 1 / D
> Y wisare < Quie V(. Transition bk - e
deNP kek: Fiaok: = Faoxy1e-1— Z Tijdrtte—1 F Fid k-1
o A,
Tijare € NU{O}, V(i.j) € Ad e - (4d)
+ Z Tjidk+M; i ¢ t—15
| Mj0,0=1
Exogenous Re(ze)= Y. > ( igdt = Cigde) Y vr,ﬂj_d_k_l) Vie NLde NPk + 1€k,
Information (h0)€A deNP Rek (58) Warki=Fidrsihi-1+ Fidrk, (4e)
= Y (Bijivise) (. de NP,r+1€Rr> 1,k €Ky
A)EA ~
o q ()< Fia,pmox gt = Fi g pmo kot (4f)
where Vie N,U. de "\"’ID' k€K,
1. if N ek, (Tijdre) >0 r
‘ Vit = Laenp Liker, @igadie) >0 g oy o g (5b) Rrsiki—1+ T i d et Mg ot =1 (4g)
» 0. otherwise o T
‘ FdeNP,r+1eRr>1,kek,
max B Z nBe (e x) HU] ©) .= Tjid kM i et —15 (4h)
teT FEAM; ¢ e=|RL|+1
(S (g . - Vie N, de NP ke K
f“ Vi (Sy) = max (Ry (x1) + HE[Vig1 (Set1)]), VS, €8 (7) i : : :
"r Ve(S0) = max (R (r0) +%E [Ves (S (S0 Wern)]). VSi €S (8)
e M ,
‘[('Sl)_‘:l-fled.i\’( Ry (1) ; 1;,‘ P (Vigr (SY (St 2, w))) VS, €S8
w t+1
‘ 9)
UNIVERSITY OF TWENTE. 8




