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Cross-dock Scheduling
Objective:

● Minimize lateness
● Minimize tardy 

shipments
● Minimize makespan
● ...
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Parameters

A B C

B

A

C

Inbound outbound

pi, wio

do● pi: processing time of incoming trucks i
● wio: number of pallets for a given 

shipment from incoming truck i to 
outgoing truck o

● go: time to transfer shipment from gate 
g to outgoing truck o

● do: due date of outgoing truck o

go
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Network-based model and Time indexed model

Network-based model Time indexed model

xg
ij = 1 if incoming truck j is processed 

directly after incoming truck i at inbound 
door g; 0, otherwise

xt
ig =  1 if incoming truck i is processed on 

inbound door g at time t; 0, otherwise

Processing time pi have to be integer

t = 1 t = 2 t = 3 t = 4 ... L

5



References
● N. Boysen, D. Briskorn, and M. Tsch ̈oke.  Truck scheduling in cross-docking 

terminals with fixed outbound departures.OR Spectrum, 35(2):479–504, 2013.
● Y.  Unlu  and  S.  Mason.   Evaluation  of  mixed  integer  programming  

formulations  for non-preemptive parallel machine scheduling 
problems.Computers and Industrial Engineering, 58(4):785–800, 2010.

● K. Stephan and N. Boysen.  Cross-docking. Journal of Management Control, 
22(1):129, 2011.

● N. Boysen and M. Fliedner.  Cross dock scheduling:  Classification, literature 
review and research agenda.Omega, 38(6):413–422, 2010.

6



Motivation - Boysen et al. [2013] - Network-based model
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New Time-indexed model
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Pre-processing
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Pre-processing

If we know the scheduling of a incoming truck, we can calculate the number of 
tardy shipments from this truck!
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Extension 1 - Number of trips
We assume that if a shipment from an incoming truck to another outgoing truck is 
late then all the pallets in this shipment will be late ⇒ In practice, we usually have 
to transfer these pallets many time!

Define Jio be the number of trips need to transfer all pallets wio
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Extension 1 - Number of trips
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Extension 2 - Known order of shipments
We assume that all shipments in an incoming truck have the same unloading time 
(pi) ⇒ If we take into account the order of shipments in each truck, we can 
schedule more precisely

u13,w13 u11,w11u12,w12
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Numerical results
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The interval time for time indexed models is 1 hour



Numerical results
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Numerical results
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Numerical results
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The End
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