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Digital twinning for the last mile under
the PaaS framework

Contents of the presentation:

* Main challenges in last-mile and Pl-inspired interventions,
e Digital Twinning under the Platform as a Service paradigm,
* Modelling, Al and analytics tools,

* Blockchain & supporting data sharing.
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Cha”enges in the IaSt-mile (1) Drivers and couriers

* Different needs & priorities for different stakeholders:
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Challenges in the last-mile (2)

* Different needs & priorities can be satisfied by interventions in the
last mile network:

Innovative green & automated vehicle technologies,

New types of facilities and network configurations,

Distribution methods and business models,

New technologies and technology-enabled methods of analysis.
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Physical Internet-inspired interventions ..

.. as an answer to several of the challenges:

e Standardized data exchange,
communication & consensus,

e Standardized containers, handling &
transshipment processes,

* Promotion of green modes & synchro-
modality.
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Digital Twinning under the PaaS framework (1)

* A decision maker (transportation or logistics professional) wants to examine specific PI-
inspired interventions (i.e., "what-if" scenarios) to the last-mile logistics network of their

company or area of responsibility (i.e., LSP, public authority), and estimate their impact on
operations and the surrounding environment.
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Digital Twinning under the PaaS framework (2)

Model A

Model B
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Digital Twinning under the PaaS framework (3)

Scenario Name Search Model By Name
Scenario Builder gchelon-2-COPERT Q B X

“ Echelon v1yq01 ] u Echelon v2 ;00 ] [I COPE... \Clggégt-s‘lms }
[I Echelon V110 ¢ ‘ Echelon-2-COP... vz00 [l Parcel Generation 1o, ] [I Parcel Market 100 }

“ Parcel Tour For... \”_0_0] Parcel Generati... yi00 Parcel Market t... yi00

} Echelon-2-COPE... 5440 “ EVCO2y100 ] [I EDM vo,01 ] [I DCM vo,01 }

[I COPERT 1,0,0-copertsva.36 %)
Echelon-2-COPERT - 4
@ echeion vt © Echelon-2-COPERT © copert O overview

Echelon  2-echelon model estimates the resources needed (vehicles, drivers), total distance,

V1 delivery time per type of vehicle for 1-echelon or 2-echelon network configuration. Network Model

Version 1 of the model accepts the area as a zip file with a shapefile and meta objects.
Version 1.0.1

*Configuration File config-stopTimeSecondEchelon-0.3.csv ¢ or [ *Service File services.csv € or

*Facilities File © facilities.csv ¢ or *Vehicle File © vehic
-- None --

Echelon v1 demo data

*Area File (O Madrid_Central.zic % or [ config
vehicles
Next
facilities
services
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Digital Twinning under the Paa$S framework (4)
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URBANE DT Platform Models Library

“HIRBAN

Digital Twin Models Library

R4y,

URBANE Models Library

Legend

Developed in LEAD

INLE's UDR model
(DV fleet estimation)

[ ZLC's 2-echelon ][

INLE's CS Facility Location
Model

Reusable LEAD models means
open-source with

documentation available online
(Except for COPERT)

UPM's EVCO2 ] [

[MOLDE‘s Experimental][ MOLDE's NetLogo ]

Design model

LMT's Routing engine VIEY Vierosesie
Transport Model
UPM's STAR Logistics IRTX's Synthetic
model opulation model
l UPM's Noise model l l IRTX's Synthetic parcel

MOLDE's Crowdshipping Ve
Discrete Choice Model Non-reusable LEAD models

means either not open-source

or models are ad-hoc.

URBANE Models Library

ZLC's 2-echelon

—
)

INLE's UDR model (DV Fleet estimation)

,—
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UPM's EVCO2 (EDV fleet CO2 estimation)

—
)
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Digital twinning for the last mile under
the PaaS framework

Contents of the presentation:

* Main challenges in last-mile and Pl-inspired interventions,
e Digital Twinning under the Platform as a Service paradigm,
* Modelling, Al and analytics tools,

* Blockchain & supporting data sharing.

iNlecam | IPIC




Decision support for LSPs

* In the Porto LL, INLECOM has supported SONAE MC (LSP) with the transition towards the
electrification of their fleet.

* Adigital model based on the Vehicle Routing Problem has been applied to answer the

guestions:
* Should | establish a specific logistics service for rescheduling or ‘small’ orders out of
‘depot X’ based on a specific type of EDV scooter available on the market?

* Based on real-time data ingestion, how many conventional trucks/EDVs do | need to
cover demand in future ‘demand window X’ during ‘day Y’?

» Should | place chargers at all of my depots? Where should they be placed?
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Results for the establishment of a small-orders
services (1

Based on dispatch window-based analysis of deliveries data
month period from January 2022 until June 2022:
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Results for the establishment of a small-orders
services (2)

Correlation between EDVs purchased and used and DW demand covered

96.9% 98.0% 98.3% 98.5% 98.9% 99.3% 99.6% 99.8% 100.0%
. o .
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UDR model: Fleet size estimation
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Blockchain & supporting data sharing

One of the great roadblocks to Pl adoption is data sharing across LSPs!

Data transparency and privacy

e Shipment tracking, based on predefined system
* Transactions, d architecture,
* Proof of delivery, al. N New (shared) business
* Sensors’ data, opportunities based on smart
 Emissions data. contracts,

Dispute resolution based on
immutable and auditable records of
Blockchain Platform transactions.

distributed over
several nodes
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Blockchain & supporting data sharing

One of the great roadblocks to Pl adoption is data sharing across LSPs!
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Next steps

Long Long-term: Offer a DT Platform under the PaaS paradigm for multiple
stakeholders in the last mile, supported by the benefits of Blockchain.

Mature integration of new models and models scenarios within the URBANE
Models library,

Include Real-Time UCs and operational-level planning scenarios,

Successful re-application of models across URBANE Wave 1 LLs, Wave 2 LLs, and
potentially follower cities (feasibility study),

Further connect UCs between Digital Twinning and Blockchain platforms.
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Thank you ..! Any questions?

Stay in contact with the KLU, INLE, KON URBANE teams:

loanna Fergadiotou Rod Franklin
ioanna.fergadiotou@inlecomsystems.com rod.franklin@the-klu.org
Antonis Mygiakis Aristea Zafeiropoulou
antonis.mygiakis@konnecta.io aristea.zafeiropoulou@konnecta.io
Harris Niavis Maria Kampa
harris.niavis@inlecomsystems.com maria.kampa@inlecomsystems.com
Tasos Kakouris Andreas Alexopoulos
tasoskakouris@gmail.com andreas.alexopoulos@konnecta.io

Dimitris Rizopoulos

dimitris.rizopoulos@inlecomsystems.com
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