TRANSPORT RESEARCH ARENA

2022

Towards functional
requirements for automated
ground transport vehicles
operating under harsh
weather conditions

Josué Manuel Rivera Velazquez

Centre for Studies and Expertise on Risks, the Environment, Mobility and
Urban Planning (CEREMA), France

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant
Agreement No. 10100681 7. The content of this presentation reflects only the author’s view. Neither the European Commission

nor the INEA is responsible for any use that may be made of the information it contains.



TRA@

TRAHEFORT RESEARCH AREMA

LISBON 2022

AWARD

Scaling autonomous logistics

)
WRP2: Identification of end-users' needs and specifications T2.1/D2.1 T2.2/D2.2
User-centered Development (WP5)
Stakeholder User and
Categorization Stakeholder
Requirements Evaluation criteria and methodology
/ (WP7)
WP3: Design and development T2.4/D2.4
of autonomous driving System of SN Technical specification and
technologies for harsh weather WP€: Autonomous Systems Requirements development (WP3-5)

conditions driving demonstrations in

real logistics operations

WP8: Economic viability, T2.3/D2.3

definition of new
WP4: Integration in heavy-duty business models and
vehicles and first qualifications requlatory frameworks

Integration and demonstration (WP6)

ODD elements

Use Cases Operational
Scenarios

Business modelling and exploitation

WP7: Demonstrators (WP8-9)

monitoring and impact e/

assessment

WP5: Fleet management and
logistics operations




Towards functional requirements for automated ground transport vehicles

( S operating under harsh weather conditions
A" J. M. Rivera Velazquez*, L. Khoudour, R. Wahl, R. Ronke, M. Neubauer, T. Hovland,
TRAH!&!}!‘RI‘RE!EARCHMENA M. Reinthaler
2022
- AWARD
S)IY AIT ..:..'. fAVI NOR Scaling autonomous logistics
BTG TVTE "H APPLIED AUTONOMY
aus”-”a&ﬁgnhmm CQA.RA e 53K Cerema ) ® AWARD is the acronym for All Weather

Autonomous Real logistics operations and

CxD

o Demonstrations
. (Ontinental @) Digitrans _ | . ,
CERTX ®" The project has received funding from the

NS !de European Union’s Horizon 2020
DFDS e

FRANCE
VIATION CIVILI

® Consortium of 29 partners

. [dkAamvAG
FZRESIGHT ®" The main objective of AWARD is to pave
22 unversTy the way for the roll-out of driverless
ﬁ\ Norway IE["%E@HE,E%MCS LS UPPERALSTRA N transportation in a wide variety of
) ottopia applications and thus addressing the pain
‘ ; || w & & W R S ! . X
DB| SCHENKER "”.NAV‘_‘HJ —! points of driver shortage and capacity

utilization, whatever the weather conditions

Yreers S25 RJ VTT ROTAX o



( x

F A J. M. Rivera Velazquez*, L. Khoudour, R. Wahl, R. Ronke, M. Neubauer, T. Hovland,
a5 RT REsEARCH ARENA M. Reinthaler
2022

\
FACTORY

Short distance
Avutonomous Shipment

- Autonomous Forklift
Loading &Unloading

Avutonomous
~ Loading &Unloading

AWARD Project |

AIRPORT

Avutonomous trailer
transfer operations and
vessel loading

Avutonomous
Ground Support
Equipment

Towards functional requirements for automated ground transport vehicles
operating under harsh weather conditions

AWARD

Scaling autonomous logistics

The AWARD concept consists in developing an autonomous
transport system based on driverless electric heavy-duty
vehicles, capable of conducting key 24/7 logistics operationsin
mixed traffic, whether in confined areas or on public roads.

Four use cases:

Use Case 1: Loading and transport with an automated
forklift

Use Case 2: Hub-to-hub shuttle service from
warehouse/production site to logistics hubs

Use Case 3: Automated baggage tractor on airside in
Avinor OSL Gardermoen airport

Use Case 4: Trailer transfer operations and automated ship
loading in Rotterdam port
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2. The Operational Design Domain (ODD) for the AWARD Use Cases represents the operating conditions
under which an ADS is designed to operate.

Key

ODD Category

ODD Group ‘

ODD Element

ODD Parameter/Value

Physical Infrastructure (PI) Operational Constraints (OC) Environmental Conditions (EC)

Roadway ( Objects Traffic Operational | Logistics Fleet " Weather | | Connectivity '
(PLRW) \ , (PI:OB) . s (OC:TR) —~ -~ Area(OC:0A) - (ociLo) -~ Management - ' (EC:WE) ' (EC:CO)
_ (OC:FM)

Roadway Types
(PI:RW:RT)

Buildings
(PI:OB:BU)

Vehicles
(PI:OB:VE)

Traffic Regualtions Area Type Logistics Process FMS Components Weather Conditions Communication V2V
(OC:TR:TR) (OC:0A:AT) (OC:LO:LP) (OC:FM:CO) (EC:WE:WC) (EC:CO:CV)

Traffic State Area Access Other Involved Processes FMS Data Services Weather-induced Road Communication V2X
(OC:TR:TS) (OC:0A:AA) (OC:LO:0P) (OC:FM:DS) Conditions (EC:WE:RC) (EC:CO:CX)

Obstacles Visibility Localization Quality
(PI:OB:OB) (EC:WE:VI) (EC:CO:LQ)

Remote Control
(EC:CO:RC)

Roadway Surfaces
(PI:RW:RS)

Roadway Edges
(PI:RW:RE)

Roadway Geometry
(PLRW:RG)
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3. Functional Requirements (FR) detail system behaviour and serve to specify what a system (or system of
systems) shall be capable of doing.
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® In this paper the methodology used to define the Functional Requirements (FR) needed for the AGTS
setup is presented. This methodology defines FR concerning Operational Design Domain (ODD)- and

AGTS-elements.
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SLS prepares goods
unloading/loading
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® In this paper the methodology used to define the Functional Requirements (FR) needed for the AGTS
setup is presented. This methodology defines FR concerning Operational Design Domain (ODD)- and
AGTS-elements.
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® In this paper the methodology used to define the Functional Requirements (FR) needed for the AGTS
setup is presented. This methodology defines FR concerning Operational Design Domain (ODD)- and

AGTS-elements.
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N For functional requirements definition, a four-step procedure was
followed:

1. Define context of functional requirements,
2. Define general functional requirements,

3. Aggregate general functional requirements,
4

Define use case specific functional requirements.

Specific req.
General requirements  ° > Requirements at
at AGTS level Global req. use case level
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Operational scenario
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This interlinked documentation allows to
derive functional requirements for a certain
subsystem within a specific use case and
investigate especially the requirements
related to the ODD category physical
infrastructure.

It should be noted that the functional
requirements are not to be considered
mandatory. These are  “should-have”
requirements and should be assessed by the
use cases before decisions on whether and
how they can comply.

WP2: Identification of end-users' needs and specifications

3: Design and development

of autonomous driving
technologies for harsh weather
conditions

WP4: Integration In heavy-duty
vehicles and first qualifications

WP5: Fleet management and

logistics operations

WP€: Autonomous
driving demonstrations in
real logistics operations

—

WP7: Demonstrators
monitoring and impact
assessment

WP8: Economic viability,
definition of new
business models and
regulatory frameworks
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