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CVIS London Test Site 

London Trial of CVIS aims to establish 
whether innovative roadside to vehicle 
communications can be used to facilitate 
freight operation (CF&F). 

Evaluation of deployment of 
CVIS in a mixed-use urban 
street with real fleet operators
and real street operations



Outline

• Overview and CF&F UPZ implementation
• UK Test Site
• Validation results
• Conclusions



Co-operative Freight and Fleet

• CF&F Urban Parking Zones Application

• 1 Roadside unit (RSU)
• 10 Onboard units (OBU)

• 8 Freight operating companies
• 3 Months of trail (Sept 2009 – Dec 2009)



Operation

• Freight operators make a reservation via the web interface.
• Reservation is downloaded to the vehicle via 3G.
• Vehicle approaches the bay. Estimated time of arrival (ETA) 

is displayed on touch screen.
• In the bay the vehicle communicates to the roadside unit 

(RSU) via Infra red (IR). The vehicle is also detected by 
image recognition system (IRID).

• RSU validates the booking with back office.

• Non CVIS vehicles entering the bay are detected by the 
image recognition system. If there is no IR communication 
then the RSU informs the Parking zone server that the 
vehicle is illegal.

• A sms text message is sent to an enforcement officer.
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CVIS partners: UK Test Site

• Transport for London (TfL) – London Test site 
Leader 

• Volvo Sweden – Application development & 
Freight Operator booking tool

• Thetis – Parking Zone Operator Server
• PTV – ETA data

• Logica – IPV6 tunnel
• Efkon – IR components

• Imperial College - Validation
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RSU Installation
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RSU Installation
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RSU - CVIS core technologies

• CALM service advertisements
• POMA positioning and geofencing algorithms
• CALM-IR, for communication with vehicles.
• CALM-3G for communication with backoffice systems.



Trial Participants

8 Participants – 10 vehicles
• Alliance Healthcare

• Coca Cola
• 3663 

• Kamkee
• The Barn

• Hallgarten Druitt
• First Quench

• Waverley 



OBU development

• 10 units constructed

• Generic and 
transferable between 
vehicles



Vehicle installation

• A - In Car IR 
Unit

• B - Touch 
Screen

• C - OBU

• D - Back up 
battery
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OBU Application
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OBU - CVIS core technologies

• FOAM, Application Manager, for user interface 
management.

• CALM-IR, for communication with road side unit.
• CALM-3G, for communication with back-office
• POMA, and RT Maps for receiving and processing  

GPS positions.
• ETA computation components



OBU Application

• Touch screen interface (HMI), reservation information, 
ETA display. 

• Communication with the Parking Zones Operator back-
office.

• The exchange of reservation information with the RSU
• Sends the position of the vehicle to the RSU over a 

FAST connection at regular intervals. 
• Uses navigation components from the CVIS partner 

PTV to get the estimated time of arrival to the parking 
area. 



Back Office

• Fleet operator back 
office – Web booking 
tool. (Volvo)

• Parking zones Back 
office. (Thetis)  

• Calendar view important



Enforcement



Enforcement



Validation process

The validation proceeded in two parts;

• Technical Validation
– Operation, does it work?
– Use of system log files and video activity records

• Non-technical evaluation
– Does it fulfil the user and operator needs?
– Use of video records, interviews and questionnaires



Results Summary

3 months of trials, 233 “valid” reservations, 7 “active”
vehicles

1. Vehicle Identification and Reservation Validation
- How well does system manage reservations?

2. Loading bay utilisation validation
– How well does system capture on street activity?

3. Enforcement activity validation
– How well does this system integrate with street 

management?

4. User responses and feedback
– How well does system respond to different use cases?
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1. Reservation validation

• 100% successful detection under Gamma trial 
(TfL test vehicle, 10 consecutive “deliveries”)
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1.Reservation validation

• >50% success for all vehicles, over 3 months 
under normal delivery operations 
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1.Sources of “Pending”

No active session in OBU logfile (i.e. 
OBU not on) 21 45.7%
Session but not “inside” (i.e. vehicle 
not at bay) 15 32.6%
Session and “inside” but not “outside”
(i.e. OBU may be switched off in bay) 8 17.4%
Session, “inside”, “outside” but not 
“Expired” (i.e. potential comms failure) 2 4.3%

• Matched Reservation logs with OBU activity logs
• Classification of “Pending” reservations to identify 

possible causes of failure
• Both system and user errors likely
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1. Variable user behaviour

Arrived Departed
Before Reservation 
Start 7 6
During Reserved 
Period 11 15
After Reservation 
End 13 10

Total 31 31

• Vehicle activity often outside booked period 
(11/11-18/12/2009 – 31 “Expired” with full logs)

• No penalty in current application version



2. Bay utilisation

• 72 hrs continuous video, analysed for “during” and 
“after” trial

• Differences observed but small sample size, and 
much intrinsic variability => need FOTs



3. Enforcement activity

• 220 emails automatically sent 
• 81% type = “Bay Busy”

• 80 vehicles moved on
• 15 Penalty Charge Notices
• Mean response time for PCN 13.3 

minutes
• 11/12 under 10 minutes

• Substantial “false positives”
• Need “Bay cleared” notification and 

positive vehicle ID

• Concept not easily scalable



4. User feedback

Q2.1: How did you rate your overall experience of the CVIS Trials?

Good, 3

Quite good, 2

Neutral, 2

Quite bad, 0

Bad, 0

Good Quite good Neutral Quite bad Bad



4. User feedback

Q2.2: How did you rate the usefulness of the Urban Parking Zones 
application?

Very useful, 1

Quite useful, 4

Not useful, 2

Unhelpful, 0

Very useful Quite useful Not useful Unhelpful



4. User feedback

Q3.2: How do you rate the On Board Unit in terms of ease of use?

Easy to use, 6

Neutral, 1
Hard to use, 0

Easy to use Neutral Hard to use

Similar result 
for booking 
system...



4. User feedback
Q3.4: How important is the booking or re-booking of delivery slots from the 

vehicle?

Very Important, 2

Important, 1

Neutral, 2

Not important, 2

Very Important Important Neutral Not important

Q3.2: How important to you is the booking or re-booking of delivery slots 
on the day of delivery?

Very Important, 3

Important, 0Neutral, 2

Not important, 2

Very Important Important Neutral Not important

Q3.2: How important to you is integration with other fleet management 
tools and in-vehicle devices?

Very Important, 2

Important, 1

Neutral, 3

Not important, 2

Very Important Important Neutral Not important

Engage stakeholders in 
design and configuration 
of applications...



Key conclusions

• Successful deployment on mixed-use street, 
with multiple operators
– CF&F_OB2 (Advancing the state of the art in urban freight 

delivery) successfully demonstrated
– CF&F_OB4 (inter-operability between vehicles) successfully 

demonstrated

• Stakeholder engagement successful, and 
“realistic” trials conducted
– Application seen as “useful” and “easy to use”
– Willingness-to-pay primarily related to reduction in parking fines

• Prototype system less robust that required for 
full scale deployment.



Lessons learned...

• Prototype equipment can limit trial:
– Hardware size, power consumption and reliability.

• “Engineering Screen” needed for fault finding.

• Configure application for test site(s).
– Stakeholder engagement critical

• Subsystems must be reliable 
– Vehicle detection
– OBU power supply

• Current enforcement concept not scalable
– Possible use of numberplate recognition?



Thank you

Robin North
robin.north@imperial.ac.uk

www.cvisproject.org

Rene Burke
rene.burke@tfl.gov.uk
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