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Sanctions

12.1.013 bis Technological fraud

The rider concerned shall be sanctioned as follows: disqualification, suspension of a
minimum of six months and a fine of between CHF 20'000 and CHF 200’000.

Unless circumstances of exceptional nature require otherwise, the rider’s team or
other entity the rider represents shall be sanctioned as follows: disqualification,
suspension of a minimum of six months and/or a fine of between CHF 100'000 and
CHF 1’000’000.

In addition to the above, any action or omission by a person or entity subject to the
UCI Regulations enabling, encouraging, facilitating, covering up or otherwise
intentionally assisting in a technological fraud shall be sanctioned by a suspension of a
minimum of six months and a fine of between CHF 5’000 and CHF 200’000.
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Timeline

2010 2010 2015 2016

First rumours 
re. hidden 

motors in the 
peloton

First controls 
in competition

Introduction 
of first 

Regulations 
and Sanctions

First case at 
2016 UCI 

Cyclo-Cross 
Worlds



Definition

Hub wheel motor

Electromagnetic wheel

Crank motor



Magnetometric tablets

• Handheld device for ease of deployment

• Short test duration allows large volume 
of checks per day

• Additional training given to all UCI 
technical commissaires

• Since this year, quality controls prevail 
over a quantitative approach Bike being scanned



• Only current method that allows bike
checks during races

• Can be deployed from fixed position or
mobile within the race caravan

• Helps target elements which seem
suspicious

Detection of thermal energy 
dissipated by the motor

Thermal imaging cameras



• Allows to see any equipment inside the
bike

• Allows full checks on best riders’
equipment and clear all doubts about
their performance

• Avoids dismantling bikes

X-ray Unit



• An electrically operated x-ray tube creates
a beam of radiation which is directed at
the object being inspected

• An image of the object is projected onto a
digital detector

• The resulting digital image is processed
and displayed on a screen in the same way
that a smart phone camera works

• Method used for medical and security
purposes

Principles



Normal radiography Highlighting a motor

Radiography pictures



Founded in 1987, VJ Technologies 
provides digital x-ray based solutions and 
inspection services to technology driven 
companies - globally.

• Aerospace

• Automotive

• Electronics

• Power Utilities 

• Defense

• Nuclear

Our partner



A fully safe system

• The cabinet is made of a protective 
lead shield in order to ensure safety

• Electronic safety systems ensure the 
perfect use of the cabinet

• Working with relevant public 
authorities to secure certification for 
use in key cycling territories



• The bicycle handling mechanism is
manually operated and slides in and out
of the x-ray cabinet

• When the mechanism is in its fully
extended position outside the cabinet,
the bicycle to be inspected is placed into
the bicycle supports

• The bicycle handling mechanism is then
manually pushed into its position inside
the x-ray cabinet and the door closed

Bicycle handling mechanism



• Multiple detection methods in use

• All continents and 18 countries covered

• 150 days

• More than 50% of UCI WorldTour race
days covered

• All relevant disciplines will be checked

• All levels will be checked

• Quality rather than quantity approach

2018 Action Plan



The future



RFID tags solutions are being investigated to track a bicycle or wheels before, during and 
after the race. 

Principles:

• Stick all elements with a unique number

• Develop a tool able to scan tags and compare to database

Equipment Tracking



New Magnetic Imagery method

To combat the threat at 
national/amateur level, we will
deliver an affordable tool that will
help National Federation fight
against technological fraud.

Principles:
• Handheld device with multiple 

magnetometers

• Visual rendering of a magnetic
field

• Differentiates motors vs other
metallic elements Visual rendering of magnetic signals 

with different intensities
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– WHAT IS CEA

Nuclear and renewable
energies

Defence and security Technological research
for industry

Fundamental research in 
the physical sciences and 

life sciences

The French Alternative Energies and Atomic Energy Commission 
is a key player in research, development and innovation in four main areas:

© Vincent Bousserez

4,1
Billion euros budget

+16000
Technicians, engineers, 

researchers and staff

422
Ongoing European

projects

750
Patents per year



– CEA TECH IN FIGURES

600
Partnerships
with Industry

+4500
Researchers
& engineers

+50
Startups over the 

10 past years

1st

Europe’s most 
innovative research 

institution by 
Reuters

© Freepik

600
Patents per year



DIABELOOP – ARTIFICIAL PANCREAS

Diabeloop’s connected artificial 
pancreas will improve blood-
sugar regulation and enhance 
quality of life for type-1 diabetics 
mimicking the pancreas functions

COLAS – SOLAR ROAD

Wattway by Colas is the world’s 
1st ever photovoltaic road 
surface. Wattway pavement 
provides clean, renewable energy, 
while allowing for all types of 
traffic. 

LATEST SUCCESS STORIES OF CEA TECH INSTITUTES

Aircraft manufacturer Dassault
Aviation used a software suite 
developed by CEA Tech, to detect 
software security vulnerabilities 
in real time

DASSAULT – CYBERSECURITY

©Diabeloop ©CEA



– CEA TECH, A SPORTS INDUSTRY PARTNER

Micro magnetometer to count 
swimming laps

5G CHAMPION project has 
delivered the world’s first 
fully integrated and 
operational 5G cellular 
network during the 2018 
Winter Olympics.

© Pixabay

A 5 years partnership 
between CEA Tech and 
Rossignol to develop 
innovations that 
revolutionize skiing.

Interactive training platform 
that recognizes movements 
and measures physical 
activity to adapt the 
training circuit.

A CEA Tech startup
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A technological solution to detect fraud in cycling, powered by 
CEA Tech and the UCI

MAGNETOMETER TRACKER



BATTERY

MOTOR

Hub wheel motor Crank motor

METHODS AVAILABLE FOR TECHNOLOGICAL FRAUD

Electromagnetic wheel

Stray magnetic field generated by motors



Motor
is running

Stray 
magnetic

field is 
generated by 

the motor

The tracker 
on the bike 
detects the 
stray field 

generated by 
the motor

Fraud 
detection 

occurs, 
an alarm is 
sent in the 

cloud to UCI 
Commissaire

FRAUD DETECTION BY MAGNETOMETER TRACKER
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BATTERY

MOTO
R

Hub wheel motor Crank motorElectromagnetic wheel

Embedded High resolution
Magnetometer to detect 
the stray magnetic field

HOW TO EMBED THE TECHNOLOGY



CEA TECH PIONEERS MAGNETOMETRY TECHNOLOGIES

Resolution

Price x Dimension

M&NEMS

GMR

TMR

Fluxgate

Optical magnetometry

SQUID

Inductance

Hall Effect

CEA Tech realisations
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In light of a 50 years expertise in 
magnetometry,

CEA Tech designs the right magnetometer 
solution for each application



CEA TECH PIONEERS MAGNETOMETRY TECHNOLOGIES
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Space application

Smartphone application

Compass App
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