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\Icz::s:r Reason for Update Updated By Date
0.1 First release Maysun Hassanaly 28/10/2018
1.0 Testing in a controlled environment Maysun Hassanaly 26/03/2019
2.0 Testing in a car park Maysun Hassanaly 21/11/2019
2.1 Ready for Publication Maysun Hassanaly 19/12/2019
Description:

The requirements' purpose is to capture the project objectives in clear, unambiguous statements that can be tested and demonstrated throughout the programme.

This document provides the user, and more generally stakeholders, requirements for the system as compiled from workshops, documentation and discussions with individual
stakeholders.

The first page lists all the requirements for the project milestones. The next pages list the requirements for testing in a controlled environment, and lastly the requirements for
testing in a controlled car park. This is a live document, and the requirements are continuously being updated, verified, and validated.

The requirements define the benchmark against which the solution will be verified and the requirements will be managed throughout the project lifecycle through the
Verification & Validation (V&V) process in order to demonstrate that the project has met its objectives upon completion.

The requirements are based on the system operational concept and are used to direct the development of the system architecture, system design and verification and
validation.

Changes may be made following:

- Updates to the Project Scope

- Output of the System Design process

- Comments received following requirements review
- Site specific elicitation sessions

The purpose of verification and validation (V&V) activities is to ensure that the project meets its objectives. Verification and validation activities support System Assurance and
provide evidence for the safety case as well as providing evidence to stakeholders to demonstrate their requirements have been met.

Each requirement will be assessed to determine what evidence and at what stages of the project the design must be verified/validated.

Most requirements in the document will need to be verified during the design review and demonstrated by inspection or test before and during trial.

2/10 CATAPU'-T

Connected Places



AVP Requirements - Testing in a Car Park

Notice

By using this safety report (“the Report”) produced by the Connected Places Catapult (“CPC”) you accept this
disclaimer in full. The Report has been prepared in good faith on the basis of information, findings and analysis
of our specific research activity entitled “Autonomous Valet Parking”. All information contained in the Report is
provided “as is” and CPC does not guarantee or warrant the accuracy, reliability or completeness of the
information in the Report or its usefulness in achieving any particular outcome or purpose. CPC does not owe a
duty of care to any third-party readers.

You are responsible for assessing the relevance and accuracy of the content of this publication. You must not
rely on the Report as an alternative to seeking appropriate advice. and nothing in the Report shall to any extent
substitute for consultation with an appropriately qualified advisor. You must obtain professional or specialist
advice before taking, or refraining from, any action on the basis of the content of the Report.

To the fullest extent permitted by law, CPC excludes all conditions, warranties, representations or other terms
which may apply to the Report or any content in it, whether expressed or implied. CPC will not be liable to any
user for any loss or damage, whether in contract, tort (including negligence), breach of statutory duty, or
otherwise, including without limitation loss of or damage to profits, sale business, revenue, use, production,
anticipated savings, business opportunity, goodwill, reputation or any indirect or consequential loss or damage.
Nothing in the Report excludes or limits CPC’s for any liability that cannot be excluded or limited by English law.
Any entity seeking to conduct autonomous vehicle trials will need to develop and publish a safety case specific
to their own trials (as specified by the government’s Centre for Connected & Autonomous Vehicles (CCAV)
Code of Practice for Automated Vehicle Trialling) and gain permission to do so.
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AVP Requirements - Testing in a Car Park

FUNDING:

The Autonomous Valet Parking project is part-funded by the Centre for Connected and Autonomous Vehicles
(CCAV), delivered in partnership with Innovate UK. It is part of the government’s £100 million Intelligent Mobility
Fund, supporting the Future of Mobility Grand Challenge.

As a key part of the UK government’s modern Industrial Strategy, the Future of Mobility Grand Challenge was
announced in 2017 to encourage and support extraordinary innovation in UK engineering and technology,

making the UK a world leader within the transport industries.
This includes facilitating profound changes in transport technologies and business models, to make the
movement of people, goods and services across the nation greener, safer, easier and more reliable.

Innovate U K Centre for Connected

& Autonomous Vehicles

catAPULT
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AVP Requirements - Testing in a Car Park

Attribute Description
ID Unique identifier.
Requirement Text The actual requirement text, constructed and formatted in accordance with the Requirements Quality and Style Guidelines
Life Cycle Stage Gate requirements needs to be Verified / Validated
Object Type Informs reader whether the Requirement Statement is either a Requirement, Information or a Heading.
Rationale Justification for the existence of the requirement and for any parameters specified within the requirement text.
Source Stakeholder (individual or organisation) or source document for the requirement.

Supporting Information

Any additional information which provides clarification, context or indicative solutions.

Acceptance Criteria

Defines what evidence is required to assure the requirement owner that their need has been delivered.

Stakeholder

Owner of the requirement

Verification Method

According to 15029148, there are four standard methods to verify that requirements have been fulfilled:

* Analysis (including modelling and simulation) - use of analytical data or simulations under defined conditions to show
theoretical compliance

* Inspection - an examination of the item against applicable documentation to confirm compliance with requirements.
* Demonstration - a qualitative exhibition of functional performance, usually accomplished with no or minimal
instrumentation or test equipment

* Test - an action by which the operability, supportability, or performance capability of an item is quantitatively verified
when subjected to controlled conditions that are real or simulated

The Universal Modeling Language (UML), on which SysML is based, defines five verdicts that can be assigned to a verification
activity, these are
* none - The test case has not been executed yet.

Status * pass - The system under test adheres to the expectations.
* inconclusive - The evaluation cannot be evaluated to be pass or fail.
* fail - The system under test differs from the expectation.
* error - An error has occurred within the testing environment.
V&YV evidence Document Reference and link to evidence (and highlight section of document which is relevant)

Satisfactory Argument

Explanation if requirement not satified (impact on project)
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AUTONOMOUS VALET PARKING - REQUIREMENTS

Requirement Text

=

Rationale.

atisfactory

Status Based on Previous (Controlled

Source Supporting Information stakeholder vav Method | ) |vav status ot [restcoses safey Crtical
Path Plannine_
Der strate that the hicle
The vehicle shall be able to successfully navigate a preset N 5 esting in monstrate that the vehicle can
y : " 2 " Needed to deliver the overall project objectives |Requirement Demonstration by simulation and test . . navigate a preset route, including
route, including straight sections of lanes in the Parking, h y Testing and closed/semi closed
1 Requirement as described in the operational concept for the | workshop part of the RAMS drive Parkopedia . straight sections of road, left and
left and right bends, and entering relatively tightly Demonstration car park, Static
Autonomous Valet Parking system 04/06/2018 right bends, and entering relatively
spaced parking bay. Environment
tight spaces.
Traiectory Control Subheading
The system shall plan a route by producing incremental To avoid path error propagation (due to Testing in
v s VP ® P Propag Additional small incremental goals allow rapide trajectory correction by recalculating | Demonstration by simulation and test Analysis closed/semi closed
3 |1m goals using a combination of location data and route |Requirement inaccurate localisation) and allow correct path Parkopedia T8C
Requirement [ path at high frequency. drive Demonstration [ car park, Static
file data. recovery
Environment
Localisation Sub-sub-heading
N Demonstration by simulation and test in
) . ) ) Requirement ) Parkopedia n
5 |The system shall provide location estimate at a minimum | To permit the system to calculate its global o The system need to generate a point cloud with hundreds of thousands of | drive e pnalysis and Testing | 1050/semi closed Demonstrate that the location
of 10 Hz o position with a minimal error na/os/z;m s, updated at approximately 10 Hz Frequency achieved 9% of the time over S| ity s "8 | car park, Static ation is at minimum of 10 Hz
minutes test period u Environment
. Testing in
. . Requirement , " . y i Parkopedia i
| The localisation system shall be used to determinethe | o improve the robustness and reliabilty of the |, " Visual odometry i the process of determining the position and orentation |Demonstraton by simulation and test  |[¥OPCE | Testing and closed/semi closed Demonstrate that the localisation
accurate vehicle position. (accuracy of 10 cm) o systems ov/oa/aors |°fthe vehicle by analyzin the associated camera images and sensors ive . Demonstration [ car park, Static has a accuracy of 10cm
v Environment
b-sub-heading
) Perception feature to categorise car park elements for the vehicle (wall, Testing in
Requirement N N Demonstrate that the system is
) To be able to draw an obstacle-free path, parking spots, non-available parking spots, entry, exit, etc) Testing/check and compare with the car Testing and closed/semi closed "
13 |The system shall be able to detect static objects Requirement ! " workshop : : Parkopedia able to detect static objects in the
recognise waypoints and avoid accidents. ovoa/aors  |Perception featureto categorise dynamic objectfor thevehicle park map/structure demonstration [ car park, Static P
(pedestrian, other cars, etc) Environment P
Simulation Sub-sub-heading
N Testing in
, ) ) Requirement : ’
The full software stack shall be testable in a physical N | To recreate virtual scenarios on the test track, to Simulation running full stack as if on a real . closed/semi closed
2 | Requirement ! workshop N/A Parkopedia Analysis N N/A
simulator improve overall system performance car car park, Static
04/06/2018
Environment
Failsafe Subheading
In case of deviation from planned
Requirement Testing in path is above 20 cm driver will
Each module shall consider their inputs and raise an error| To detect and recover from computer : : Analysis, Testing [ closed/semi closed
) ! P " &11O"| Requirement t P workshop This function is used to check module performance and error. Request vehicle safe stop Parkopedia v b / notified. Demonstrate that the
condition if outside of the normal range (20¢m Deviation) malfunctions and Demonstration [ car park, Static !
04/06/2018 safety driver can take over in the
Environment
event of a faiure.
In case of deviation from planned
- Testingin path is above 30cm, vehicle will
In the event of an error condition (30cm deviation), the ! . i
o | e s th(e o o’r e e |Requirement o prevent and avoid any injary o accdent | €St The method statement will capture thi. In addition, the alarm system wil | Demonstration parkopeia Testing and closed/semi closed break (one time break & will need
v v . P v inlury 21/03/2019 inform the driver of the vehicle status. Visible alarm (3 colours diode) P demonstration [ car park, Static manual intervention to take
to emergency stop & come out of autonomous mode
Environment control) & come out of autonomus
mode.
on breach of the
In case of a breach of the virtual safety cage, the vehicle Testing in virtual safety cage, the vehicle will
; v caee ) Meeting The method statement will capture thi. In addition, the alarm system wil | Demonstration Testing and closed/semi closed e
37 |wil come to an immediate stop and handover control to_|Requirement o prevent and avoid any injury or accident Parkopedia come to an immediate stop and ves
21/03/2020 inform the driver of the vehicle status. Visible alarm (3 colours diode) demonstration | car park, Static
the safety driver handover control to the safety
Environment
ariver
Testing in
The testing area shall be made safe for any kind of Requirement e o d‘jsm dosed
42 [agreed user (car park users, staff, safety driver, car driver, [Requirement o prevent and avoid any injury workshop A RAMS document will be submitted for each car park test Car park check ookopedia Inspection e N/A Yes
media etc) 04/06/2018 P parks
Environment
To prevent and avoid any injury and sensor Additional | Adverse weather such as heavy rain or snow could hinder driver c\osed/s:mi closed
129 | The trial shall happen in good visibility Requirement preven v injury i and the trial shall be postponed. However, the trial may ~ [Car park check Parkopedia Inspection ¢ N/A Yes
malfunction " - car park, Static
05/11/2018 proceed in light to medium rain,
Environment
Vehicle Subheading
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AUTONOMOUS VALET PARKING - REQUIREMENTS

Status B .amn::m-(mnmm sattey Crtical

Environment) testi

Demonstrate ACS integration with
the vehicle HMI and correct state
information provided to safety
driver.

Demonstrate clearly visible and
known even from outside of the
vehicle.

Demonstrate speed limits are

No
respected

Inject a hardware failure and

demonstrate that the safety driver

Yes
can take over safely.
Demonstrate during the trails
safety driver can take control in Ves
various scenarios when handed
over.
Yes
Yes
Demonstrate that the safety driver Ves

and trial engineer acts as expected

Demonstrate that the safety driver
is able to drive the vehicle Yes
conforming to the training

D |Requirement Text obiect Type Ration source Supportng Information ceptance Criteia Stakehoider Ve Method Ve Gateway (i o)
The system shall allow the vehicle to have several To allow the vehicle to be overridden or estingin
operating states: stopped in the event of malfunction or failure, the car park, be in manual Correct state information provided to enes o closed

49 |*autonomous drive", "e-stop" & "manual” or other. The safety driver shall made known of [workshop the autonomous drive will be switched on when the vehicle drops the  [safety driver. Information is visible and can |Parkopedia nspection, Testing. |° 7% 12°CH £
Those states which shall be clearly visible and known to these modes and trained in the event of having. [04/06/2018 |driver. be read from outside of the vehicle. P
the Safety Driver at anytime. o switch between the modes.
 This is the il driy d i rks.
The maximum driving speed is 10 mph for manual Mode 815 the maximum driving speed In car parks. Testing in
This also ensure that the vehicle is able to stop The hall st the maximum to 10 mph,
The maximum driving speed is 5 mph for Autonomous Meeting Trials are conducted within the speed closed/semi closed
50 for all hazards, bearing in mind the time The safety driver shall override manually if they feel that the speed, Parkopedia Inspection, Testing
Mode 21/03/2019 limit. car park, Static
required for the system to track an object, acceleration or path of the vehicle are unsafe.
Environment
decide a response, and actuate the brakes.
Requirement Testing in
A safety case shall be produced and updated for each e The safety case will comprise of a RAMS document and a method Method statement closed/semi closed
52 Requirement To ensure safety workshop cpc Inspection
stage of the trials statement for each of the tral phase Safety Case car park, Static
04/06/2018
Environment
Control Sub-sub-heading
| The safety driver must take manual control in the events. Additional Testing in
38 of failures or activities that the vehicle cannot support Requirement To prevent and avoid any injt r accident Requirement Indicated in the Method Statement. safety driver able to take over on tims parkopedia  Testing and closed/semi closed
(eg. Stop the vehicle to check something or speak to the [0 '~ o preve oid any injury oraccider 0:71"1710 s Safety Driver must take manual f there is a need to. Y driver @ overontime P demonstration car park, St:
team)
additional Testing in
The safety driver must be able to take control of the _ ) Indicated in the Method Statement. ) Testing and closed/semi closed
39 " Requirement To prevent and avoid any injury or accident | Requirement et Safety driver able to take over on time | Parkopedia
vehicle at alltimes, when handed over Sairaons |5afet Drver must take manual f there is 2 need to. car park, Static
Environment
Healthy Sub-sub-heading
The safety driver shall be abl to drive, islicensed, has 2
good vision and i a healthy individual (shall not be
il f ill legal icir [ Testing i
under the influcnce of legal drugs or legal medicines To make sure the safety driver is competent and |Requirement Medical check . estng in
that preclude driving (for medicines that can cause ) : ’ ! Parkopedia : closed/semi closed
s ' et 2% |Reauirement able to react as required, to avoid accidents | workshop N/A icense check Inspection
drowsiness and could potentially be incompatible with o /or oo ooa/mms e e Safety Driver car park, Static
driving, the discretion of the driver should be used to ! . Environment
judge whether they are affected), and shall not exceed
the legal limit for blood alcohol concentration
Sub-sub-heading
) ) " Testing in
The safety driver shall not drive f than 2 h ) ) Additional ) - ) ) ;
@ safety driver shall not drive for more han 2 hours ) 2 hours of trials require a great amount of focus | Ao The safety driver and/or the Trial Engineer have the right to stop the trial | ) . . closed/semi closed
130 |continuously without taking a break of at least half an | Requirement . Requirement h : Trial s stopped after 2 hours of driving | Parkopedia Inspection ‘
from the Safety Driver. drive at any time when they do not feel comfortable. car park, Static
hour. 05/11/2018
Environment
Training Sub-sub-heading
The safety driver shall not use their mobile phone while vehicle is in
motion, control any the equipment (e.g. radio) or eat while driving. A Trial estingin
e safty driver shll b trained an the functionaity of 7o enable the driver to select the appropriate | Requirement | Engineer wil b present at alimes to moritor data and make computer | Training materia Parkopedia resting and st closed
S5 [ne e m ! ded and understand | workshop inputs as required. This role may be done from within or outside the System description document StreetDrone o on oo
4 the vehicle and the AVP technology 04/06/2018  |vehicle; however, f the Trial Engineer is outside the vehicle, they must | Method Statement Safety Driver party
N N Ny " Environment
have a radio/ walkie-talkie or other such means to communicate verbally
with the driver.
. ) . Testing in
) ) ) - To maks th Kuser is harmed  [R t . Parkopedi : :
The safety driver shall be trained to drive the vehicleina | o ake sure fio oLner car part usel s harmed | Reaptiemen Driving Test arkopedia Testing and closed/semi closed
s6 e ssten Requirement in the event of a failure o malfunction, to make |workshop /A e StreetDrone o oo
sure the vehicle behaves as planned 04/06/2018 € Safety Driver party
Environment
To respect the testing ground operator's safety | Requirement Testing in
The driver shall be trained according to the requirements | e nEE peran e Parkopedia : closed/semi closed
57 N Requirement guidelines and requirements, and avoid any workshop N/A RAMS agreed by car park operator Inspection y
of the Car Parking operator U delines car park Static
visks or disputes. 04/06/2018 !
Environment
e Testing in
N CPC prior project - "
Al Safety Drivers shall h than 6 penalt ) e : ) parkopedi : losed/semi closed

131 | Saely rvers shal have nomore than G REnally I requirement To ensure the safety driver is capable experience /A Requirement checked arkopedia Inspection closed/semi close

points on their driving license ! car park Static
requirement M
- Testing in
) . CPC prior project ) )
The Safety Driver shall h been disqualiied f ) e : ) parkopedi : losed/semi closed

13 | e safety Driver shall have never been disqualifed fom | irement To ensure the safety driver is capable experience N/A Requirement checked arkopedia Inspection closed/semi close

driving o car park Static
red Environment
N . " Testing in
CPC prior project Testing ground-operator sign-off on -
I : ] ) ‘ Parkopedia closed/semi closed

133 [The Safety Driver shall gain familirity with the vehicle on To build for the safety driver [ experience N/A training Inspection e

a private test rack before testing on the public road requirement Test Report party
CPC prior project Testing in
134 |The Safety Driver must wear seatoeltsataltimes that |0 o o ensure the safety driver's eXpe‘:yeM: I win Safety Driver wear theirseatbelts when the| Parkopedia nspection closed/semi closed
the vehicle is in motion N vehicle is in motion car park, Static
requirement M
Environment
The operational environment shall be suitable to ensure Requirement . i Testing in
! nt shal enst Testing environment chosen to suit the 5

78 |research questions and project objectives N/A workshop N/A e T Parkopedia Inspection e

can be met safely. 04/06/2018 4 park,
Environment

7/10

Car Park is Chosen to make sure
research questions and project
dissemination objectives can be
met safely.

No

cATAg__QE_r



Ave Requir | AUTONOMOUS VALET PARKING - REQUIREMENTS |

Satistactory Status Based on revious (Controlled
) Requirement Text |0B|ecl Type Rationale Source Supporting Information |Acﬂmanﬂ Criteria Stakeholder | V&V Method | V&V Gateway (Prior to) | V&V Status |V.V ‘evidence b Test Cases. Environment) testing Saftey Crtical
Sensors Subheading
StreetDrone Testing in
Visual and inertial sensors available, with extrinsic Requirement Parkopedia Testing and closed/semi closed
8 g Requirement N/A workshop N/A Sensor fusion can be performed reliably N/A No
calibration Univeristy of |demonstration  |car park, Static
04/06/2018
Surrey Environment
Testing in Demonstration by showing that
Vehicle shall not be capable of powered movement when Parkopedia High
P P o limit or avert harm to someone or something Pecia MIEN | The Auto Safe Stop (AS) will quickly stop the vehicle in case of red-zone  [Vehicle does not move after the stop Testing and closed/semi closed the vehicle does not move when
100 [any e-stop (autonomous stop & manual by safety driver ~|Requirement Level Vehicle Parkopedia Vs
in emergency conditions collsion hazards functionality is engaged demonstration [ car park, Static the e-stop is engaged (eg. Provide
in Vehicle)is engaged. Architecture
Environment acceleration/steering data)
Testing in
Parkopedia High | The Auto Safe Stop (AS) will quickly stop the vehicle in case of red-zone Demonstration by injecting a
The vehicle shall have the means of bringing itself to a Testing and closed/semi closed
101 Requirement o avoid an accident. Level Vehicle | collsion hazards or performing a safe stop when the failsafe and recovery ~[Vehicle in complete stop after emergency |Parkopedia braking request (eg. Placing an Vs
complete stop in the event of an emergency. demonstration [ car park, Static
Architecture  [is activated. obstacle in the vehicle path)
Environment
Testing in Demonstration by showing that
102 |The vehicte shall have a falsafe system capable of requirement o limit or avert harm to someone or something | Additional The Auto Safe Stop (4S) will quicklystop the vehicle n case of red-zone [ Vehicle does not move when stoppingon |, Testing and closed/semi closed the vehicle does not move on a ves
holding the vehicle stationary on a slope . in emergency conditions on a slope. Requirement | collision hazards the slope P demonstration | car park, Static slope (eg. Provide
Environment acceleration/steering data)
ignal Subheading
Commands Sub-sub-heading
Testing in Test capability of transitioniny
The vehicle shall be able to transition from forward to Requirement The vehicle is able to transition from e pability tionine
o give more autonomy to the vehicle without StreedDrone closed/semi closed from forward to reverse and vice-
108 |reverse and vice-versa under autonomous control Requirement workshop N/A forward to reverse and vice-versa under Testing No
having the safety driver to intervene Parkopedia car park, Static Versa under autonomous control
without intervention. 04/06/2018 autonomous control without intervention.
Environment without intervention
Test the CAN bus by making sure
Requirement The vehicle accepts instructions to set the Testing in the vehicls executes the right
The vehicle shall accept instructions to set the steering To give more autonomy to the vehicle without | The CAN bus will send information to the vehicle which will physically o SteedDrone  [Testing and closed/semi closed command (send a random
109 Requirement workshop steering angle and throttle over the CAN Yes
angle and throttle over the CAN bus. having the safety driver to intervene ovos/aors |execute the commands o Parkopedia demonstration [ car park, Static break/accelerate/steer command
Environment and demonstrate that the vehicle
executes it)
Requirement. Testing in
The commands shall include the steering angle, reverse, To give more autonomy to the vehicle without | The commands include the steering angle, [StreedDrone closed/semi closed Demonstrate the vehicle responds
110 Requirement workshop Those are the most necessary commands the software sends to the vehicle Inspection Yes
brake, speed etc having the safety driver to intervene o06/2015 reverse, brake, speed etc (to be defined) | Parkopedia car park, Static correctly to the commands
Environment
G
The vehicle shall be inspected to ensure it is in good Testing in
136 |conditon at eastonce per 5 days of testing (e check | To ensursthevehicle s ingood conditonprior | Vehicle s inspected atleastonece per s [, nspection closed/semi closed VA ves
tyre pressures, all equipment secure, fluid levels correct to trials prior project days of testing car park, Static
etc) experience Environment
Heading
heading
- TesTRET
Requirement ] .
The mobile application shall run on the Android N Testing, deploy on the Android operating Testing and closed/semi closed Demonstrate that the app works
8 operating system Requirement N/A workshop N/A software Parkopedia demonstration car park, Static 'on Android systems No
pel 8 SV 04/06/2018 o -
Mobile Phone|Sub-heading
Dataspeed|Sub-sub-heading
- Demonstrate that mobile
ti ks in the pick-
The driver will be dropped off and picked-up at N Testing in reception works in the pick-
" . Requirement . " up/drop-off location by checking
Mobile reception (or wi-fi)shall be available in the pick- N the drop-off and pick-up location, where they . . . Mobile reception works and app can be Testing and closed
61 Requirement N - workshop The AVP system will only work in car parks with connectivity enabled. Parkopedia signal No
up/drop-off location will activate the parking or pick-up features on functional demonstration car park, Static .
N 04/06/2018 - Demonstrate that safety driver is
the app, which require connectivity Environment
able to take over when signal logs
off
Driver / user|Sub-heading
Demonstrate ACS integration with user
The app shall allow the user to select a pre-programmed The screen visualisation will be placed inside or outside of the vehicle and e Testingin
) ! To show/tell the path to the parking spot to the [Requirement App and correct guidance provided to
destinations entered via the "route file” and then provide display the route. The safety driver should not be distracted by the screen Testing and closed/semi closed Demonstrate that the vehicle
0 Requirement safety driver/engineer, to ensure the vehicle is | workshop user. parkopedia No
the user with visual/audible guidance from the current and therefore the Engineer will have the responsibility of monitoring the demonstration car park, Static shows correct guidance
following the right direction 04/06/2018
location to the selected destination. screen, inside or outside of the vehicle. Environment
Test base vehicle implementation.
User i / heading
Demonstrate the secure pairing.
Testi featl by tr i the
Requirement estingin eature by trying to pair the app
The software shall allow the user ID to help user and N N N | Testing and closed/semi closed with another vehicle and
20 Requirement To enable a unique user/vehicle authentification | workshop N/A User ID feature built in Parkopedia No
vehicle to identify each other demonstration car park, Static 'demonstrate the user receives
04/06/2018 " .
Environment notifications from their vehicle and
is able to control it.
Testing if log-in works Testing in
To enable the user to gain access safely witha | CoUrement closed/semi closed
21 |The software shall have a user log-in Requirement workshop The software will have a username/ID and password feature _ |parkopedia ¢ Software log-in testing No
unique user ID Check that a log-in feature and registration car park, Static
04/06/2018
has been built Environment
Demonstrate the secure pairing
Meetin CPC- retngand e o e
22 |The mobile app shall be paired with a unique QR code | Requirement To enable a unique user/vehicle authentification | Parkopedia A unique QR code will be placed at the back of the vehicle Pairing successful Parkopedia s N No
demonstration car park, Static |demonstrate the user receives
16/08/2018
Environment notifications from their vehicle and
is able to control it.
Notification| Sub-heading
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AVP Requir|Last Updated: 19/11/2019

AUTONOMOUS VALET PARKING - REQUIREMENTS

Satistactory Status Based on revious (Controlled
) Requirement Text Object Type Rationale Source Supporting Information Acceptance Criteria Stakeholder | V&V Method | V&V Gateway (Prior to) | V&V Status V&V evidence e Test Cases Environment) testing Saftey Crtical
Demonstrate:
1. That a notification has been sent
Requirement Testing in and received to the user
The app shall notify the driver when it reaches the o inform the driver the parking activtiy has Additional information can be supplied to the driver, such as parking spot, Testing and closed/semi closed
8 Requirement workshop Notification received within a few seconds |Parkopedia 2. The notification was received No
destination been completed. and location on a map. demonstration | car park, Static
04/06/2018 Environment within a few seconds
3. The notification includes the
relevant information
Demonstrate:
1. That the app is functional when
the connection the vehicle
Requirement An icon/colour scheme changes when the Testing in software i ve
The app shall indicate when it has a live connection to To indicate to the driver that the AV feature |\ When there is no connection, the user shall not be able to press the app anees ! Testing and closed/semi closed 2.The connection status is shown
85 Requirement workshop connection changes from "dead” (no Parkopedia No
the vehicle software can be switched on functions demonstration [ car park, Static with the icon/colour scheme
04/06/2018 heartbeat) to live, and vice-versa
Environment changes.
3. The app commands cannot be
executed when the connection is
off
c i heading
Testing in Demonstrate that the user
will be sent when the vehicle is parked and summoned. .
To immediately provide the driver with Testing and closed/semi closed receives notifications from their
15 |The software sends a notification to the app Requirement workshop 36/4G connectivity needs to be enabled on the mobile app and in the car _[Testing scenarios: park,summon Parkopedia No
information on the status of the vehicle. demonstration | car park, Static Vehicle when the park and
04/06/2018 park.
Environment summon commands are activated
Requirement Testing in Demonstrate vehicle/a
The software shall be connected to the app in the car - a The app can only send a command to the vehicle when there is 3G/4G . Testing and closed/semi closed e/app
16 Requirement To make sure the app commands work workshop 4 Check connectivity in car park parkopedia connectivity and pairing in the car No
park connectivity. demonstration car park, Static
04/06/2018 park
Environment
4 i heading
Testing in
Requirement
closed/semi closed
87 |The app shall have a registration and log in feature Requirement To ensure the uniqueness of the vehicle driver | workshop N/A Testing, Parkopedia Testing car park, Static App log-in testing No
04/06/2018 parks
Environment
) Testingin ’
o ensure no other mobile phone can control  |Requirement . . - Demonstrate the secure pairing
. " Pairing will be done via QR code scanning. The QR code will be located at Testing and closed/semi closed
88 [secure way of pairing Requirement the vehicle and that the vehicle doesn'tsend | workshop Testing parkopedia feature by trying to pair the app No
A the back of the vehicle. demonstration car park, Static
notifications to another mobile phone. 04/06/2018 with another vehicle
Environment
To ensure no other mobile phone can control | Requirement Testing in Demonstrate the secure pairin
The mobile application shall be able to communicate P ¢ d Pairing will be done via QR code scanning. The QR code will be located at Testing and closed/semi closed parring
89 Requirement the vehicle and that the vehicle doesn'tsend | workshop Testing parkopedia feature by trying to pair the app No
with the car using a unique ID (and secure) the back of the vehicle. demonstration | car park, Static
notifications to another mobile phone. 04/06/2018 with another vehicle
Environment
heading
During specific scenarios, the driver might need Testing in
Requirement Demonstrate the stop command
There shall be a command interface on the application to the vehicle to stop(e.g forgetting an item i the Vehicles comes to stop within a defined | Parkopedia Testing and closed/semi closed
91 Requirement workshop The command will trigger the vehicle to stop immediately. works and that the vehicle No
stop the vehicle vehicle, vehicle losing control, vehicle not time car park, Static
04/06/2018 responds by stopping
reacting as normal etc.) Environment
Additional Testing in Demonstrate that the vehicle does
The vehicle shall not be capable of powered movement . ! Vehicle does not move when the app stop. Testing and closed/semi closed
2 when the app stop functionality is engaged Requirement o avoid any collision Requirement A button has been activated Parkopedia demonstration car park, Static not move then the app stop Ne
PP stop s engag 24/10/19 parts button has been activated
Environment
In case of deviation from planned
Requirement Testing in ath is above 20 cm driver will
Each module shall consider their inputs and raise an error| To detect and recover from computer a Testing and 8 P
34 Requirement workshop This function is used to check module performance and error. Request vehicle safe stop Parkopedia controlled notified. Demonstrate that the No
condition if outside of the normal range malfunctions. demonstration
04/06/2018 environment safety driver can take over in the
event of a failure.
heading
Testing in Demonstrate that the vehicle
93 [The app must include a "park "functionality to be tested Additional N/A Vehicle goes to park at the designed spot | Parkopedia closed/semi closed responds to the app command and No
To instruct the vehicle to go park in the pre- |Requirement Testing and car park, Static parks at the designed spot
designed parking spot from the drop-off point_|24/10/19
The app must include a “summon” functionality to be Testing in Demonstrate that the vehicle
9 PP v N/A Vehicle comes back to the drop-off point | Parkopedia & responds to the app command and No
tested Additional closed/semi closed e ot (o the s oot
To instruct the vehicle to come back to the drop-|Requirement Testing and car park, Static ned sp
off point 24/10/20
Demonstrate that the vehicle
Precise location and state of the vehicle responds to the app command and
96 |The app must include a “state" functionality to be tested To check the location and state of the vehicle N/A Parkopedia P PP No
are shown on the app Testing in shows the precise localisation of
Additional closed/semi closed the vehicle on a map
Requirement Testing and car park, Static
24/10/22
Visualisation Sub-heading
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AUTONOMOUS VALET PARKING - REQUIREMENTS

Satstactory Status Based on revious (Controled
) Requirement Text Object Type Rationale Source Supporting Information Acceptance Criteria Stakeholder | V&V Method | V&V Gateway (Prior to) | V&V Status V&V evidence e Test Cases. Environment) testing Saftey Crtical
Demonstrate that:
1. The position of the vehicle is
t
The app shall provide the driver with an estimate of the Requirement Floor plan shown on app with dot moving |2 <°Ped Testing and ;CCTT: Eath of the vehicle is show
90 |[location of the car within the car park, shown ona2D  |Requirement To check the location and state of the vehicle | workshop N/A P! PP 8 |University of 8 - The p No
N in line with the vehicle and accurate
floor plan with the standard dev error ellipse. 04/06/2018 Surrey
Demonstrate by comparing the
actual vs. shown (app) position
WMarshalls Heading
In order to get an understanding of the Requirement
The method statement will capture this. Marshalls will be trained/briefed
45 |Marshalls shall be suitabl scenarios to be demonstrated and to be able to_ [workshop ol captare i e ined/bri Method statement, briefing, RAMS cpec Inspection Testing in car parks N/A Yes
react ac annronriate and ensire safety. before the demonstrations.
Sufficient number to ensure minimal risk of collision with o prevent and avoid any injury and to inform | O™ |the method statement wil capture this. There needs to be enough
a Requirement P Vinjury workshop P : e Refer to method statement cpc Inspection Testing in car parks N/A Yes
other car park users other car park users marshalls to ensure safety of other car park users.
04/06/2018
Process Heading
Testing shall be stopped at any time that the Event Data Data recording is crucial to the project and to Testing is halted ifthe event data recorder
135 ing PR vl v Requirement ing ls crucl proj N/A ing ! V! Parkopedia Inspection Testing in car parks N/A Yes
Recorder i unable to function the AVP system P prior project stops recording
experience
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