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The MultiCAV consortium
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Part funded by:



Why and Where?
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Because we need to 
understand whether 
autonomous vehicles can be 
used to deliver mainstream 
public transport services

Trials at Milton Park – 
a business science and 
technology park near Didcot, 
Oxfordshire, UK



• Mi-Link 

• Information on transport options, disruptions, tailored to Milton Park

• – by website, mobile, what’s app, messenger and sms

• Electric bikes for hire – building on existing local bike hire

• Autonomous buses

• Buses – on public roads – in normal traffic – on normal service

• Testing user acceptability, safety driver reaction and operational practicality

Project aims and requirements
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Internal

• Base vehicles are fully type approved and road registered

• Fusion modifications are VTP5 notifiable modifications

• Fusion’s CAVStar system robustly tested and monitored

• Consists of cameras, radar, lidar, control unit, vehicle system actuators

• Level 4 autonomous, so any issues – vehicle stops in safe place (or safety driver takes over)

• Vehicles retested by DVSA – UK vehicle regulatory body

• Operational Design Domain (ODD) defined

• Full account taken of Department for Transport and British Standards Institute requirements

• Vehicle and Operational Safety Cases produced by Fusion and First Bus respectively

• Operational Safety Case independently reviewed by First “B” team

• Vehicle and Operational Safety Cases independently reviewed by Horiba MIRA

• Public Safety Case available

Regulatory requirements and processes
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External

• Traffic Commissioner (industry regulator) fully involved in project 

• Specific insurance for project

• Traffic signal detection

• Road markings checked and upgraded or modified where necessary 
(Milton Park crossings)

• Emergency communications plan; involvement of emergency services

• Final call on operations – project Safety Committee 

– before on-site driver training and each public operational phase.

Regulatory requirements and processes
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Drivers and Vehicles

• Operated by First Beeline Buses Ltd – Licensed bus operator

• Safety Driver on board at all times – required for UK operation of Level 4 autonomous 
vehicle as part of Safety Case

• Safety Drivers are fully qualified experienced bus drivers, hand picked

• Trained by Fusion and First – in classroom, on track, on road, at Milton Park; human 
factors research from Leeds ITS

• Two on board initially; moving to one Safety Driver and one Supervisor on site

• Besides Safety Case requirement, UK “Conduct Regulations” require human on board 
– and for passenger safety, security and wellbeing

• Vehicle maintenance by Fusion (CAVStar equipment), manufacturer, First Bus

• Depot on site at Milton Park for overnight electric charging, crew rest, minor 
maintenance

• Heavy maintenance or repair at closest First Bus operational depot

In-service requirements
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Operational

• Additional safety checks on first use/handover and on 28 day inspection

• Route check before service each day

• Journey log record 

– conditions; vehicle behaviour; unexpected events/emergencies; need for driver handover

• Ongoing dialogue/reports First/Fusion - software or hardware upgrades

• Bus stops at every stop by default

• Passengers can view service on Mi-Link

• Passenger demand will influence route modifications for future Phases

• Cannot register route – no fares can be taken 

– ultimate flexibility for route or timetable change, suspension for maintenance/upgrade

In-service requirements
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• Fusion’s CAVStar system robustly tested and monitored

• Any issues lead to driver handover or vehicle stopping in safe place

• Drivers fully trained in handover of control

• Vehicles fitted with seatbelts – this is an experimental operation not mainstream bus

• CCTV fitted internal and external (in addition to CAVStar)

• DriveGreen, Seeing Machines driver monitoring, two-way emergency comms fitted

• AVAS electric vehicle pedestrian warning system fitted

• Max 2 hour driving shifts within work pattern limited to UK drivers’ hours regulations

• Clearly marked “autonomous vehicle”

• If it isn’t safe, we don’t operate!

Passenger, driver and third-party safety
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Vehicles – for each vehicle

• All certification completed

• On track testing – off road

• On route testing

Safety Drivers

• Classroom testing

• On track testing – vehicle familiarisation for each vehicle 

• Safety committee approval

• On route testing for each phase

• Safety committee approval

• Passenger service commences

Training and Testing
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Phase 1 Launch: 
23 Jan 2023 
at Bee House, 
Milton Park

By Richard Holden, 
UK Parliamentary Under 
Secretary of State for 
Roads and Local 
Transport



• Milton Park Circular 001 – operated for whole of March 
2023

• Shuttle connected Bee House, car parks, offices, food 
market and current bus services; providing internal 
site to site transport 

• Every 15 mins 0700-1830 mon-sat

• Sought views on user convenience, acceptability of 
concept; reduced need for private transport

MultiCAV Trials – Phase One 
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What did we learn from Phase One?
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• Vehicle worked well in autonomous mode coping with 
hazards and conditions

• Drivers enthusiastic and keen to adopt technology – 
keen for future phases; very positive; no major or 
unresolved concerns with the training and driving 
experience…

• No accidents or near misses
• Ran autonomous most of the time, but some manual 

driving due to:
• temporary roadworks 
• basic vehicle and mechanical issues 

• Poor weather led to battery drain
• Information about service worked well
• Passenger reaction generally very positive – but need 

to show when operating autonomously; none of the 
participants felt unsafe during the trip
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Phase 2 start of 
service 12 June 
2023

Press release but no 
formal launch – new PR 
campaign by Milton 
Park, additional signage 
at Didcot Parkway 
station



• Milton Park – Didcot Parkway 002 – operated for 7 weeks 
June-July 2023
• Shuttle connected Bee House, car parks, offices, food market 

and current bus services; providing internal site to site 
transport and running to Didcot Parkway 

• every 40 mins 0700-1830 mon-sat

• Provided unique convenient links to Milton Park sites off the 
“conventional” bus route

MultiCAV Trials – Phase Two 
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• Vehicle worked well in autonomous mode coping with hazards 
and conditions – including 40mph running

• No accidents or near misses

• Issues with vegetation have affected autonomous ability and 
required cutting – still growing!

• Not able to operate autonomously all the time – exit from 
Didcot Parkway Bus Station – but now able to negotiate Bee 
House – system “learns” from experience

• Passenger reaction generally very positive

• “Auto” indicator behind driver illuminates when autonomous

• Passengers tap on and tap off with Milton Park smart 
travelcard – trip data

• Drivers remain enthusiastic and keen to adopt technology –
keen for future phases

• Single Safety Driver operation successfully trialled

What have we learned from Phase Two?
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• Milton Park – Didcot Parkway 003 – started September 2023

• Full size bus connects Bee House, offices and food market to Didcot Parkway 

• every 30 mins 0700-1830 mon-sat

MultiCAV Trials – Phase Three 
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Further research

To be written up…

• Full monitoring data from Fusion for Phases 2, 3

• Journey logs from First for Phases 2, 3

• Additional safety driver, passenger and non user surveys for Phases 2, 3

• Third party survey data 

– schools visit, insurance services, Milton Park businesses
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• Project team has learned valuable lessons and can apply these elsewhere 

• Regulatory hurdles understood and can be tacked more efficiently

• Drivers trained, vehicles approved, principles of safety case proven

• Technology works – exceeds expectations

• Drivers accept technology – but need to retain safety driver – legal reasons

• Operation not commercial without support – costs more than conventional bus

• Local authority or third-party contracts; S106 developer contributions

• Revenue can be collected – if so desired

• Need depot site with charger – but no other constraints

• Need commitment to ensure vegetation kept in trim

• Visit www.mi-link.uk/research for detailed findings to date

What happens now?
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http://www.mi-link.uk/research


Visit www.mi-link.uk

john.birtwistle@firstbus.co.uk

Thank you for your attention!

mailto:john.birtwistle@firstbus.co.uk


For information:

John.birtwistle@firstbus.co.uk

+44 7900 405410

www.mi-link.uk

@POLISnetwork POLIS Network polis.network @polisvideo

mailto:John.birtwistle@firstbus.co.uk
https://twitter.com/POLISnetwork
https://twitter.com/POLISnetwork
https://www.linkedin.com/company/polis-network/
https://www.linkedin.com/company/polis-network/
https://www.instagram.com/polis.network/
https://www.instagram.com/polis.network/
https://www.youtube.com/channel/UCng2h2rJfVqmy08J9eVoPcA
https://www.youtube.com/channel/UCng2h2rJfVqmy08J9eVoPcA
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