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Products
Meet Routyn

Routyn is a vehicle routing system that What has been distinguishing Routyn from
automatically plans a fleet’s routes, sequencing  other similar products is its ability to solve
visits to locations while saving fuel tactical, operational and respond planning
consumptions and driving costs. optimization problems with its unigue

advanced algorithms.
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WE ARE SPECIALIZED IN REDUCING

TRANSPORTATION AND LOGISTICS COSTS




Customers

Routyn implementations

Quick Facts
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Theory

Vehicle Routing Problems

IMore than one vehicle
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Models and Methods for the City Logistics: The Two-Echelon Capacitated Vehicle Routing Problem - Jesus Gonzalez-Feliu



Capacitated
vehicle routing problem
with time windows

* 2D Matrix of travel times t;;
* Customers have one time window [e;, |]]

* Vehicles have a known capacity Qg

r

The decision variables are specified as follows:
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Expectation

2D Matrix of travel times t;; vary with
* Origini

* Destination |

REALITY

Travel times vary with

Origin |

Destination |

Vehicle type

Departing time of the day (15 mins slots)
Day of week

Holiday



Expectation REALITY

Customers have one “Deliver up to 33 pallets between 07:00 and
time window [e;, |] 09:00.”
“Antecipate up to 12 pallets on the previous
day between 22:00 and 23:30, as long as it’s
a small truck.”
“Deliver any remaining pallets between

14:00 and 18:00”



Expectation REALITY

e Vehicles have a known * Trucks support up to 3 different

capacity Q temperature chambers: Frozen,

Chilled, Ambient

* Min volume per temperature: 6 pals

e Additions of 3 pals (1 row).

Example: A 33-pals truck cannot carry 1

Frozen + 28 Ambient




Rules

Building a logistics model

4¥ Rules =1

W Locations  Vehicles Capacities  Visit Times  Geometries 1 Import
B o . ID « | Rule
The locations inside geometry | (Geometny |v |_. must be visited | (before/arter)
The vehicle group * cannot visit .
115 | |ocatiens inside geometry ‘ (Gaometry) |v L if they are on the same frip. 8 more than 5 locations in the same ()

trip.

Example: The lacations inside geometry City Center, must be visited before locations inside geometry Suburbian, i (|14

they are on the same tnp.
(Vehicles) | is limited to % as
Lt 116 | long as there are no trips exported for execution.

= Example: The working fime of the vehicles group Extra s imited to 709 as long as there are no tnps expertad for create
exacution.

The locations in geometry
18 RemoteZone should be planned o
in sets of at least 5 locations.

The working time of the vehicles group

The locations group |-: Locations) |V| must be visited until minutes after

117 | being load on vehicles group |-:'-.-'-:hi:|-:s;- |v | rtugall
Example: The lacations group Extra must be visited untl! 50 minutes aiter baing load on vehides group Extra. create

B . . " .Y

118 The autonomy for vehicles group |Electr1|:".‘iehlde ‘V| is | 150] H kms.

Example: The autonomy for vehides group vam is 150 kms.
11,
| | Thues tremativeres seressoen [y | ar | mamnnt hansn enlite with mankitine halaa |
¢
W 06:00 - 18:00 Van 2 -

Marrakarh
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Infractions

Real-life touch of realism

() Manage Optimization Infractions

SIIEY

Mame: |Inﬁact'|on5 profile for User 1 |
Description: | Short description (e.g. Compact Distribution Solver) |
@ Infractions Count Sum  Speed Rate D Infraction
5 The lecations group Segment_B can be visited o
The locations group | Locations) |V |can be visited up to up to 15 min. outside the time window.
5 . . d . . 5 The Iocaﬁc:-r_'ls group Segrrr:unt_c_ can be visited o
5 min. outside the time window. up to 30 min. outside the time window:.
Example: The locations groug After hours guard can be visited up to 60 mun. outside the tme 5 10% of the locations group Segment_C may o
wingdow: exceed its time windows.
5 5% of the locations group Segment_B may O
of the locations group | (Locations) |v | may exceed its exceed its time windows.
6 . - The vehicdes group Union_Driver can drive up 1
time windows. 14 to an additional 10 min. O
Example: 90% of the locations group After hours guard may exceed its time windows. 1 The vehides group 4Hire can drive up to an o
additional 120 min.
The total time of all visits group | {Locations) |v | after the time window 15 50% cof the vehicles garoup 4Hire may exceed S

7 should not surpass min.

Example: The fota! time of alf wvisits group After hours guard sfter the bime window showld not
surpass 30 min.

|v |can be visited up to

8 min. before the time window.

Example: The locations group After hours guard can be visited wp to 80 men. before the time
wangdow.

| The wvehicles group |: hicles) |v | can work up to an additional

12

its total driving time.
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Algorithms

Application examples

* Meta-heuristics

 Domain-specific local search

* Mixed Integer Programming

e Splitand Merge

* Constraint programming

* Dock Smoothing
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Keys to success

Modelling, implementation and adherence

+ Data qualty 2 W “IFIHAD ASKED PEOPLE
WHAT THEY WANTED,

" Change management ~ THEY WOULD HAVE SAD:
S FASTER HORSES..”

Henry Ford




Use case
ALDI testimony

PALETES MAIS ALTAS

REDEFINICAO DOS MODELOS
DE TRANSPORTE

RENEGOCIACAO DE CONTRATOS

PLANEAMENTO DE ROTAS
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Electric vehicles

Current work

16

Limited number of filling stations in the
warehouse for simultaneous loads

The battery autonomy is not only measured
in kms, depends if the cold engine is used or
not, if the lifting platform is necessary, if the
road has ups and downs, etc.

Charging batteries for second trips
considering only the required energy

And many more constraints...




Thank you!

@ +351 211 221 862

ana.pereira@widescope.pt

@ Avenida da Liberdade, 110 — 15t Floor, 1269-046, Lisbon, Portugal

@ www.widescope.pt
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