
 
Can you give a technological and scientific description of the tool? “How 
does it work?” like you would explain it to an engineer. (design, 
measuring technique, resolution, analysis etc.)  
 
The specification for the instrument is: “A mobile instrument, easy to 
transport, that can identify banned compounds, in situ (outdoor), at a 
reasonable cost and operated by a “non-professional” operator with an 
accuracy and precision good enough to disqualify participants with non-fluor 
free skis.” We have developed an optical instrument that we call the ‘Fluorine 
Tracker’ or ‘FT’ that will detect the presence fluorinated compounds on any 
ski or board including (but not limited to)  hot and liquid waxes, powders, 
cleaners and sprays. In addition, the FT will also detect the presence of 
fluorine in ski bases and it can also be used in the development and production 
process of waxes,  bases, and cleaners to control for fluorine contamination. 
 
The measurement principle is based on  Selective Broadband Reflection 
Absorption Spectroscopy (SB-RAS). By using electromagnetic radiation in 
different wavelength ranges from several independent sources the presence of 
fluorine  can be detected by decoding wavelength absorption in direct and 
diffuse reflection. By using different radiation energies  measurement 
penetration into the surface  ranging from a few nanometers to micrometers is 
possible.  
 
The FT is a handheld unit that is designed to be operated by a controller with 
limited experience. It is water protected and designed for field use in the range 
of rough winter environments. The actual measurement lasts only a few 
seconds and is non-destructible to the prepared base. The device is battery 
powered and it saves the data in an internal memory. At the test site the FT 
will indicate the measurement outcome by displaying a red or green led 
(fluorine present – not permitted to start or fluorine not present - permitted to 
start). The  measurement value will be related to an athlete’s bib number using 
a  QR code reader.   
 
 
What are the challenges of developing a fluorine detecting tool that is 
small enough, cheap enough, fast enough, and precise enough to become a 
standard testing tool for FIS?  
 
The question answers for itself, it is inherently challenging to develop 
something new with these types of requirements and under a tight timeline. 
 
 
 
Which of FIS’s specifications and requirements of the testing device are 
hardest to fulfil?  
 
 
To develop the complete measuring system (technology, calibration, physical 
device, rules, operational procedures and protocols, operator and stakeholder 



considerations etc) that works in the field under ambient conditions with 
minimum influence from operator and environmental variables. The task is 
challenging enough to develop for a lab environment. 
 
 
 
Are the detection measurement limits fixed? How do you secure that the 
testing device does not detect fluorinated residues from either earlier 
waxing or use old of brushes or wax irons?  
 
The ban prohibits fluorinated compounds and this includes residues from 
earlier waxing and preparation. FIS /IBU have issued a recommendation of 
how to clean used equipment. Our testing research has shown that we can 
distinguish between very low background levels of fluorine contamination 
present in the environment and after proper cleaning and the presence of 
fluorinated products used to prepare skis and snowboards (including residues 
from using contaminated equipment). A measurement tolerance will be 
incorporated into the device to eliminate false positives from very low 
background levels.  
 
 
 
Can you please sum up the development process so far?  
 
 
The development process has followed a normal evolution of  the different 
steps needed. i.e. setting specifications, identifying possible measuring 
concept, establishing proof of concept, technical engineering design and 
development of electronic sensors, software and physical setup, prototyping, 
testing, redesign, further testing and calibration, validation and production. 
 
 
Are there alternatives that has similar water repelling and friction 
properties as fluorine? Do you think anything can replace it on ski bases 
to enhance sliding properties in the future?  
 
 
We believe in the technological development in our sport so yes in the future 
there will be new technologies that will further enhance the gliding properties. 
 
I also have some follow-up questions after reading the article about the 
ban implementation published on October 9th on the FIS website: 
 
FIS says the error in measured fluorine values from the device sensors 
today are less than one percent. Is 99% accuracy enough for international 
skiing competitions, or is your goal for the device even closer to 100% by 
next summer?  
 
The statement refers to the Standard Error of a measurement. We are able to 
detect fluorine down to contamination level. 



 
 
Are there more potential sources of measurement error related to other 
aspects of the testing system than the three mentioned in the article?  
 
All parts in a measurement system are contributors to the overall error of the 
system. 
 
 
 
How does the device detect fluorine today (type of technology / sensor)? 
And what kind of sensor is the additional sensor you will need to eliminate 
measurement error? Are there specific materials, structures or base 
preparations that make fluorine harder to detect than others? 
 
 See above description of SB-RAS 
 
 
Do you have a theory of what weather conditions can affect measurements 
the most? Temperature, lighting or humidity?  
 
 
We will conduct  all the necessary tests during the upcoming winter so that we 
can ensure that variables such as these will  not affect  the measurement 
results. 
 
 
Do you have a contract with Kompass (or others?) for production of the 
tracker devices when the development phase is over? Or is it already part 
of the contract to deliver the number of units you need? How many will 
you need by the start of the season 21/22?  
 
FIS and IBU have a contract with Kompass for this season. The requirements  
for season 21/22 will be finalized during the winter.. According our plan the 
device should be available for all stakeholders in spring or early summer 2021. 
 
 
And last, but not at least: Do you have any pictures of the actual hand-
held tool, or the development and testing process to share?  
 
You will see the final device in use during the winter.. For the time being we 
are working with prototypes and the final devices, which will look different 
from the prototypes are just now in process of finalization. 

  


