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Using Open Street Map for logistics
and planning

A case study

A icholec

a bpost company
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Deltamedia: Delivery company

— Mostly newspapers




StM@

VIENNA 15-17 JULY 2011

®e

Case Study?

\\E, ' £ “r\




Case Study? ™ o0tM

VIENNA 15-17 JULY 2011
Pe
e 150.000 customers daily

* |Independent deliverers

 Not a static situation: changes are daily and
significant

Main requirement:

Routing & Planning
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Why OSM?

Not sure we could do
this!

0 Experimentation
0 Community
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* Daily optimisation of individual deIivgr?
rounds
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* Daily optimisation of individual delivgr’
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» New customers/re-optimisation: generate

delivery routes given a large number of
customers!
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Requirements ™y V&R =00 2or
of
Different vehicles types
Support for construction works
Clear routing instructions

Real usable routing results

Automatic optimisation of
delivery routes.
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Solution

1. Mapping!
2. Routing!
3. Optimisation!

// solve the problem!
list<int> solution = solver.Solve(problem);
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Fouting Modules

Routing Engine

W
Routing Data - — - — = Tl Routing Data Interpreter
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I Open Street Map-speacifics

Open Street Map Open Street Map
Data Interpreter
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»
Asymetric Travelling Salesman Problem
(ATSP)

* Given the weights between every customer
pair, find the shortest route for visiting all
customers and returning to the starting point

* For n customers there are (n-1)! routes

10 3628800
20 2432902008176640000

91 1.35e140
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1. Calculate all weights between all customer
pairs using dykstra’s shortest path algorithm

— #w=n?
2. Generate solutions using a best-placement
algorithm

3. Optimise using a genetic algorithm
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* A Genetic Algorithm: search heuristic that
mimics the process of natural evolution

e ‘Evolve’ a population of solutions
1. Initialisation
2. Mutation
3. Reproduction or Crossover
4. Termination
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Two cases:

1. Choose a fixed amount of delivery vehicles
and divide customers among them.

2. Choose an upper and lower bound on time of
one delivery route and calculate the
minimum number of needed vehicles.
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* A pipelined architecture
* Finite State Machines (FSM)

cmp Instructions Pipeline /

~ {l |EventConsumer E |ILsngusgeGenarator
IMzsssgeConsumsar

MessageGenerator - EventGenerator C EventAggregator ‘ LanguageGenerator

IMessageConsuner |EventConsumer ILanguageGenerator

AN

Tranzlates messages
into events:
# A turn. events into instructions

Turn the aggregated

=
Significant

turns. A roi woc in 2 specific langusage.
. A poi was Same examoles ars: gusag

M IMadifications pessed =ams exsnﬁple:: E'r‘, RN

. =a. B e third traffic lights.

in street name, . * =ft st tn= 1 ,_[s ielight=

—— i . Third exit after 20km.
. Cross rosds. X X
. . Third exit at the rcundabout.

These sre sbstract pisgces of
information, cne piece of informaticn
per instruction.
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* Calculations of several scoring metrics per
delivery route

— Distance of address to closest street.
— Quality of geo-coding result(s).
— Percentage of unnamed streets.

Future work?
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~ully customized
~ully integrated

Library OsmSharp: C#

http://sourceforge.net/projects/osmsharp/

icnoec
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K2115 01-GREMBERGEN-CENTRUM Geldigheidsdatum: 12/07/11
HUB: H1 DEPOT: DM202 LEBBEKE ADRES: BRUSSELSESTW 168 BOX 11 9280 LEBBEKE
K2115
Dit rondeschema werd opgesteld door Deltamedia
voor intern-administratieve doeleinden. Het werd
louter ten titel van inlichtingen ter beschikking ge-
steld aan de bezorger, die vrij blijft volledig
autonoom te beslissen over het door hem te
te volgen traject. Er is geen enkele verplichting dit
rondeschema te volgen. Elke vorm van
reproductie buiten het kader van deze
overeenkomst is te strengste verboden.
START SINT-ELOOISTRAAT
9200 SINT-ELOOISTRAAT 3 R Nieuwsblad Dender JOBAT 1 123456 VAN CAUWENBERGHE
1. LINKS GROOTZAND
1. RECHTS VOORTWEG
5200 VOORTWEG 1B R Nieuwsblad Dender JOBAT 1 123458 CLaUs
TERUG EN RECHTS VERDER GROOTZAND
WVERDER VOLGEN DR HAECKSTRAAT
9200 DOKTER HAEKSTRAAT 51 R Nieuwsblad Dender JOBAT 1 123456 DE WILDE
1. RECHTS LOMEERSTRAAT
EINDE LINKS KOUTERBAAN
9200 KOUTERLAAN 12 R Nieuwsblad Dender JOBAT 1 123456 BIESEMAN
9200 KOUTERLAAN 13 R Standaard Oost-\laanderen JOBA 1 123456 DE DECKER
5200 KOUTERLAAN 17 R Nieuwsblad Dender JOBAT 1 123456 QUIDé-VAN OPDORP
9200 KOUTERLAAN 20 R Standaard Oost-Vlaanderen JOBA 1 123456 BAETENS
LINKS VOLGEN KLEEMPUTSTRAAT
TERUG EN 1. LINKS RINGSTRAAT
1. RECHTS RINGSTRAAT
TERUG EN 1. RECHTS RINGSTRAAT
9200 RINGSTRAAT 16 R Nieuwsblad Dender 1 123456 DEPOUILLOM
9200 RINGSTRAAT 20 R Nieuwsblad Dender JOBAT 1 123456 DE KEERSMAECKER
EINDE RECHTS LOMEERSTRAAT
EINDE RECHTS DOKTER HAEKSTRAAT
9200 DOKTER HAEKSTRAAT 84 R Nieuwsblad Dender JOBAT 1 123456 VAN DER MEIRSCH
9200 DOKTER HAEKSTRAAT 72 R Nieuwsblad Dender JOBAT 1 123456 BAKKERIJ VERSCHEL
AAN DE KERK RECHTS SMIDSESTRAAT
9200 SMIDSESTRAAT 55 R Nieuwsblad Dender JOBAT 1 123456 ADVOCATENKANTOO
5200 SMIDSESTRAAT E0A R Nieuwsblad Dender 1 123456 VERMEIR
9200 SMIDSESTRAAT 18 R Nieuwsblad Dender 1 123456 SAEYS
RECHTS VOLGEN SMIDSESTRAAT
9200 SMIDSESTRAAT 78 R Nieuwsblad Dender JOBAT 1 123456 MINNEBO
9200 SMIDSESTRAAT B84A2 R Nieuwsblad Dender JOBAT 1 123456 DE VRIENDT

Datum van afdruk:

12/07/2011

Page 1 of 5
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(/2146  02-Lebbeke-Opwijkstr.

Geldigheidsdatum  9/07/2011 = 2148 02-Lebbeke-Opwijkstr. Geldigheidsdatum  9/07/2011
3 -

| Opwi i ea cant126, 8280 Lobboke Loo Jangere. Do 8ndasrd o stViaandersn

KUENEGROENEPOSTEUS RECHTS VAN OPRT
| Opwijk e c¥aat170,8280 Lobboke Y ve s Do Moor De 8hindaard Oo ctViaanderen
| Opwijk e ckaot137,6280 Lsbbeka Tinneks Franox Nlouwabiad Dondor+

Donder-

¥ |
Nleuwedlad Denders.

Turn letton Foohel ckaat

Turn righton UNNAMED BTREET.

Nisuwediad Dender-

R T R T D

""" K2146 02-Lebbeke-Opwijkstr. Geldigheidsdatum ~ 9/07/2011 (’/ " K2146  02-Lebbeke-Opwijkstr. Geldigheidsdatum  9/07/2011
Turn lefton Foohs! craat <%, n | Turn letton Hes chreraat P s, ~ A3 S
AN,
X

1 Cpuik
RTlites RS | Moo chorckaats, 8260 Lobboks  Badol Ds Lahouver: Niouwebiad Dender-
| Moochrekaats, 6260 Lobboke  Badel D Lahouer Mieuweblad Dendor-

Turn Isttan Kieln Antwerpensrant

280 Lobbsks Cu chat Buslens Mieuweblad Dender-
ROEUR
260 Lobbeks  WariaMannasrt. Msuweblad Dender-

Tum Istton Kieln Andaerpen craat

Turn lefton Cpwijkes chaat

Turn righton Kisin Antwerpen craat

Turn lstton Kiein Antwsrpenciaat

5280 Nieuwedlad Dender-
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RoundWizardForm

(A
deltamedia

a bpost company
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Berekening Reorganisatie

B ing van de verdelil

van ab

in nieuwe rondes.
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| Verwerking: Bezig met verwerken
Bericht i~

enerating popu

© Generating population...

@ Generating population...

@ Generating population...

© Generating population...

@ Generating population...

© Generating population...

@ Generating population...

© Generating population...

@ Generating population...

@ Generating population...

@ New Fittest Individual: #517 [L:133 S:50 Vechicles:
© Generation 1-0 Individual: #517 [L:133 S:50 Vechic
© Generation 2-1 Individual: #517 [L:133 S:50 Vechic
© New Fittest Individual: #517 [L:133 5:50 Vechicles:
@ Generation 3-0 Individual: #517 [L:133 S:50 Vechic
© Generation 4-1 Individual: #517 [L:133 S:50 Vechic
@ Generation 5-2 Individual: #517 [L:133 S:50 Vechicj

Aantal Rondes IO Hﬁ

. ‘Bereken




Future Improveme@s

Faster routing

Adjusted map rendering

More optimization parameters
Usability improvements

Mono

Better time estimates
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Questions?

ben.abelshausen@gmail.com

A ichoflec

a bpost company




