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Dynami
 Routing Problems with Fruitful Regions:Models and Evolutionary ComputationJano van Hemert and Han La PoutréCWI, AmsterdamObje
tiveWe study under whi
h settings of 
on-straints the usage of anti
ipatory rout-ing 
an in
rease the e�e
tiveness withinthe 
ontext of dynami
 routing prob-lems, where 
ustomers are 
lusteredinto fruitful regions. To this end,an evolutionary algorithms is developedthat uses self adaptation to 
ontrol theamount of anti
ipatory routing.Dynami
 RoutingWe study on-line routing, i.e., servi
erequests arrive while solving the prob-lem. A full mathemati
al model is inthe paper, where we fo
us on the fol-lowing 
onstraints:Capa
ity of ea
h vehi
le.Delivery time allowed for a load to betransported to the depot.Fruitful regions
☞ Routing example:
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vFruitful region is a set of 
ustomers,geographi
ally 
lustered that, to-gether, have a high demand for ser-vi
e, e.g., C3.Anti
ipatory routing refers to relo
at-ing vehi
les to 
ustomers that havenot (yet) requested servi
e, e.g.,the dotted line.Evolutionary algorithm
☞ Knowledge about the demand of 
us-tomers is in
orporated into an evolu-tionary algorithm, whi
h is used to per-form anti
ipatory routing by means of aself-adaptive s
heme.

☞ Two variants are tested, one thatuses anti
ipatory routing and one thatdoes not.
☞ De
oder example:

decoder creates

a feasible solution

3 vehicles with a capacity of 2, and 9 loads
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Simulation �ow
add new loads

remove finished loads

select parents

perform mutation

evaluate fitness
function of offspring

replace old population
with offspring

update routing plans
according to the

best individual from
the evolutionary

algorithm

evolutionary algorithmdynamic routing
problem

startstop

advance simulation
up to the next event(s)

repeat loop X times

stop after final event

if fruitful regions

best
solution

new
loads

finished
loads

insert anticipated moves

Experiments
✔ We �x the 
apa
ity of the vehi
lesand vary the delivery time 
onstraint.
✔ For ea
h delivery time, 40 problemsare generated and 30 independent runsare performed.
✔ We measure the fra
tion of loads thatwere su

essfully transported per run,averaged over 1200 runs.
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Time constraint (∆)

capacity = 1
capacity = 5

✎ A phase transition o

urs with alower transition (blue arrow) and uppertransition (red arrows).
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✎ Open Sour
e problem generator athttp://www.
wi.nl/~jvhemertCon
lusions
✔ We have determined the 
onditionsunder whi
h anti
ipatory routing willimprove the e�
ien
y with relation to
apa
ity and delivery time 
onstraints.
✔ The self-adaptive me
hanism isshown to su

essfully 
ontrol theamount of anti
ipatory routing and toapply it where bene�
ial.This work is part of DEAL supported as proje
tEETK01141 under the Dut
h EET programme.http://www.almende.
om/deal/


