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PREFACE
In mid-2017, several researchers and project leaders from the
HAN research groups Lean & World Class Performance and
Automotive Research decided to set up a study into the future
of the workshop in the automotive sector. Titled ‘Werkplaats
op Weg’1 (Workshop on the Move / WoW) this research was
carried out in the period September 2017 to November 2020.
The results of this research prompted many car maintenance
& repair companies in the industry to re-examine themselves.
One of the disruptive developments, which is mentioned in WoW, is
autonomous driving and in particular the necessary technology in the form of
ADAS2. This aspect was the reason for two additional market surveys for which
HAN Automotive Research (HAN-AR) was commissioned.
Together with Royal HaskoningDHV and TNO, the report ‘How to maximize the
road safety benefits of ADAS’3 was written for FiA, in which HAN-AR focused
on the technical and legal aspects. The need for well-functioning ADAS for the
desired contribution to safety was clearly highlighted. This was an aspect that
the Dutch Safety Board (OVV) had observed and was also published in its report
‘Wie Stuurt?’4.
At the request of Rijkswaterstaat, HAN-AR subsequently wrote the ‘Policy
Supporting Advice ADAS & (damage) repair’5. The main question of this PSA
was to look at the wishes and needs for maintenance, repair and damage repair
of sensors that should guarantee the safe operation of ADAS in passenger cars
in the long term.
In this advice – based on interviews with all different types of industry parties
– several visions emerged, such as the lack of proper training for ADAS, lack
of knowledge about the operation of ADAS, the limited availability of data
and equipment at car companies and the unanimous desire of the industry to
include the correct functioning of ADAS in the PTI.
1

Werkplaats op Weg/Workshop on the Move: see http://www.werkplaatsopweg.nl/

3

FiA report: see https://www.fiaregion1.com/wp-content/uploads/2020/10/FIA-Region-I-_ADAS-study_18122020.
pdf
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ADAS: Advanced Driver Assistant System(s)

OVV Wie Stuurt?: see https://www.onderzoeksraad.nl/nl/page/4729/wie-stuurt-verkeersveiligheid-enautomatisering-in-het-wegverkeer
PSA ADAS & (damage) repair: see https://www.rijksoverheid.nl/documenten/rapporten/2019/11/30/
beleidsondersteunend-advies-adas-en-schadereparatie
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This desire in particular triggered the question within the research group
what the impact of the introduction of a PTI for ADAS would be for the
automotive industry.
The idea for project A-das-PK was born! With the help of a KIEM grant via
Regieorgaan SiA, the seed was planted to allow the research to come to fruition
together with six project partners. This summary covers the most important
results of the project, which will certainly lead to follow-up studies within
the industry.
Lots of reading pleasure,
HAN Automotive Research
drs. Arno van der Steen
project leader
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MANAGEMENT SUMMARY
With the help of a KIEM subsidy via Regieorgaan SiA, the
A-das-PK project was carried out from September 2020 to
September 2021. HAN Automotive Research, with the help of
six project partners, has conducted research into the impact
of a PTI for ADAS on the automotive sector compared to the
current PTI.
The impact of a PTI for ADAS has been investigated on three aspects:
• Operational: in which was investigated what is operationally necessary
for an ADAS-APK. This could include the form of PTI, material, housing,
and manpower.
• Educational: in which research has been done into the correct training of
mechanics to become ADAS-APK technicians.
• Financial: in which research has been done into the costs and benefits that
an ADAS-APK entails.
Within these three aspects, research was carried out by means of desk research,
in-depth interviews with project partners and stakeholders and field research
in which various working visits took place at, among others, car, car repair
companies and training institutes.
During the operational investigation, it quickly emerged that there are three
possible ways to test ADAS that could serve as a form of ADAS-APK. These three
ways are calibration, reading out by OBD and a conceptual ADAS Test Lane.
Further research into these three forms of ADAS-APK showed that an ADAS-APK
based on calibration is the most realistic option.
During the research, various calibration methods were investigated. At present,
there is no calibration equipment that can be universally applied to ADAS of all
car brands. In addition, not all sensors or ADAS can currently be calibrated or
checked. This is a problem for a future universal ADAS-APK.
The educational research shows that the current level of knowledge about ADAS
among mechanics is insufficient. Before an ADAS-APK training can even be
considered, a general course on ADAS (name, functionality sensors) is required.
Partly because the most realistic form of ADAS-APK is based on calibration, a
training to become an ADAS-APK technician will be an intensive training with a
high entry level (level 3) and additional courses (alignment) as a requirement.

7

In the financial field, an ADAS-APK based on calibration will involve large
investments due to the cost of calibration equipment. This is strengthened by
the fact that this equipment is often brand specific. Performing an ADAS-APK
for multiple brands will result in the purchase of different equipment. Partly
because of this, the cost price of an ADAS-APK will be much higher than that of a
conventional PTI.
With the current increase in ADAS-equipped vehicles, difficulties are foreseen
to allow “normal” car dealers to perform a calibration-based ADAS-APK.
This is caused, among other things, by the large investment and the time it
takes. As a result, current activities such as maintenance and repair can also
be compromised.
Based on the research, it is recommended that manufacturers of calibration
equipment should be incentivized to create calibration equipment and support
for all car brands. It is also important that a basic level of knowledge about ADAS
is taught to mechanics in training.
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INTRODUCTION
The share of Dutch cars equipped with so-called Advanced
Driver Assistance Systems (ADAS) growths strongly. From
January 1st, 2024, a total of 30 ADAS and automated driving
systems (ADS) will be mandatory in the European Union,
which will boost the increase in the number of ADAS and ADS.
The European Union has decided to make these thirty systems
mandatory to try to make driving itself and traffic safer.
ADAS are increasingly seen as systems that improve driving safety and, to a
certain extent, driving comfort. However, new questions also arise in terms of
the obligation of these systems. For example, what about the maintenance
of these systems and should ADAS be included in the well-known PTI? And
from the perspective of the workshop, what needs to change within the car
dealership in operational, financial, and training areas if the dealer is to be able
to facilitate this?
This exploration mainly focuses on the vision of car maintenance &
repair companies (and bodyshops) and investigates the possibilities and
consequences of a periodic test for ADAS so that policy can be made on this. Or,
as this APK6 or PTI7 for ADAS is called in this report, an ADAS-APK.
To carry out this exploration, HAN Automotive Research (HAN-AR) has applied
for and been awarded a KIEM subsidy by the SiA8. In addition to HAN-AR, this
research was made possible by six business partners, namely: AutoDidact,
AutoLab Oss, Explora, OOMT, TalentenCampus Oss and VARi.
In addition, various other interlocutors have had their input.

6

APK: General Periodic Inspection, in this report the APK II

8

SiA promotes the quality and impact of practice-oriented research at universities of applied sciences

7

PTI: Periodical Technical Inspection
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The main goals of the project are to clarify the possible impact of an ADAS-APK
on the automotive sector in the Netherlands and other European countries, to
take a critical look at the conventional PTI and to design a form of ADAS-APK
that may be applied in the future. To begin with, the project group successfully
explored three individual areas that create an ADAS-APK: operational,
financial, and training. Each part of the research has its own sub-questions and
conclusions. The main question of this research is as follows:
To what extent will a PTI for ADAS have an impact on the automotive sector
compared to the current PTI?
First, the design of the research is briefly explained. After that, the different
phases of the project are explained. The operational, educational, and financial
phase are described. Finally, the conclusions are drawn, and a policy advice
is written.

12

EXTENT WILL
“TOA PTIWHAT
FOR ADAS HAVE
AN IMPACT ON THE
AUTOMOTIVE SECTOR
COMPARED TO THE
CURRENT PTI?
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1 RESEARCH DESIGN
This research was carried out with the help of seven third-year
Automotive students from the HAN University of Applied
Science9 (HAN) who conducted research into the possibilities
of an ADAS-APK for their project in the sixth semester.
This research is divided into three phases: the first phase is
the operational phase. During this phase, the possibilities,
and different ways of testing and calibrating ADAS were
investigated. In the second phase, research was done into the
possible (re)training of workshop personnel of car companies,
the required level of education, and the required knowledge.
In the third and final phase, the financial phase, all the
necessary investments and costs for the car company are
determined to be able to realize such an ADAS-APK.
To get a clear picture of the feasibility of a PTI for ADAS, the study was carried
out in collaboration with six companies from the Automotive sector.:
• AutoDidact (Soest) is a supplier of learning models for educational use.
• AutoLab Oss (Oss) is a car company that focuses on maintenance, repair, and
sale of cars.
• Explora (Ede) sells test equipment for car workshops. In this project, she
supplied two sets of ADAS test equipment that were installed at the two car
companies. They also shared their knowledge about testing ADAS with the
other companies and the project group.
• OOMT10 (Houten) is a trade association that focuses on knowledge and
talent development in the automotive industry. They are the link between
innovations (such as ADAS) and training.
• Talentencampus Oss (Oss) is a platform that forms the regional link between
training (talented car technicians) and the labour market (car companies).
• VARi (Vlaardingen and Ridderkerk) is a dealer and universal car company
that focuses on the sale, maintenance, and repair of cars.

9

The group of students consisted of Casper Beerendonk, Sander Bevers, Michiel Hagens, Merijn Hakstege, Felix
Kotyk, Andrei Morarui and group leader Jaimey de Roos

10 OOMT: Opleidings- & Ontwikkelingsfonds Motorvoertuigen- & Tweewielerbranche
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1.1

DESK RESEARCH
Within this project, desk research is the most used method. During the first
phase, aspects such as types of ADAS/ADS, functionality(s), sensors and the
mandatory ADAS were investigated using online desk research.
The operational phase consisted of different research methods. Desk research
also played a role in this. The data about the manufacturers and equipment
found online were used for the competitive analysis. A comparison has been
made with this data.

1.2

FIELD RESEARCH
In addition to desk research, field research was also applied during the
operational and financial phase. Two car companies (Autolab Oss and VARi)
provided insights into how long a calibration of one ADAS takes, and which
actions are required for this. In obtaining quotations of calibration equipment,
several companies were approached. The RDW11 provided information about
the conventional PTI, such as the number of PTI locations and the number
of annual PTI’s. The project group was also invited to several damage repair
bodyshops that were part of the AutoTech Alliance. Information about how the
calibration works in practice was obtained during these visits.

1.3

IN-DEPTH INTERVIEWS
Because an ADAS-APK is a new concept, certain conclusions are based
on substantiated assumptions. These assumptions are substantiated with
information obtained during multiple in-depth interviews. Especially in the
educational phase, in-depth interviews played an important role.
To begin with, in-depth interviews were conducted with the programme-related
project partners OOMT, Autodidact and Talentencampus Oss. The project group
also met with trade association VACO12, which offers training on wheel alignment
and ADAS through its training institute Stichting SVOB.13 The project group also
spoke with the AutoTech Alliance14 to gain more insight into how training on
ADAS systems is currently given and how it can possibly be improved for the
implementation of an ADAS-APK.

11 RDW: National Road Traffic Agency

12 VACO: trade association for the tyre and wheel industry in the Netherlands

13 SVOB: training centre for VACO accredited training courses in the tyre and wheel industry
14 AutoTech Alliance: platform for safe repair in the car bodyshop industry.
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1.4

CHECKLISTS
Within the training phase, an important part was determining the required level
of training for an automotive technician to be able to perform the ADAS test and
operate calibration equipment during an ADAS-APK. To be able to draw a valid
conclusion from this, checklists drawn up by the project group were used during
the pilot measurements of AutoLab and VARi.

1.5

DRAWING CONCLUSIONS AND WRITING ADVICE
After the various research have been carried out and based on the above
methods, all the information has been collected and conclusions have been
drawn from it to write an opinion.

17
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2 OPERATIONAL
The A-das-PK project started with a technical study into the
operation of ADAS and a legal investigation into future
developments. In the technical part, we mainly looked at
the different types of sensors that provide the ADAS with
information. The operation of the ADAS – an interplay of
sensor(s) and algorithms – was also studied in this phase.
For legislation we looked at the introduction of a legal obligation for the
application of various ADAS in the development of passenger cars that will take
effect from January 1st, 2022 and the obligation for the presence of about thirty
ADS and ADAS on every newly sold car from January 1st, 2024. Of course, both
obligations lead to a sharp increase in the number of systems installed within the
fleet in the coming years.
After the research into the operation and implementation of the systems, the
operational phase was started. It investigated the various possibilities and
ways to test or check the correct functioning of the mandatory ADAS. Among
other things, the required (test) equipment was looked at (see 4. Financial for
the investments).
Based on the analysis of the various test and control options, further research
was done into the possibility of an actual ADAS-APK. We looked at the
universality of such a PTI, considering the different systems and sensors used by
car manufacturers. Finally, we briefly looked at the operational execution of an
ADAS-APK, such as the duration of such a PTI and who could perform it.

19

2.1

ADAS TESTING CAPABILITIES & EQUIPMENT
The purpose of an ADAS-APK is to test or check the correct functioning of
the (mandatory) ADAS and the associated sensors. Questions are: “How can
an ADAS or a sensor be tested?”, “What possibilities exist for this and, not
unimportantly, what equipment is needed for this?”
The different test options that have been investigated are:
1. inspection by calibration15
2. inspection by OBD16
3. inspection in an ADAS Test lane.

2.1.1

Inspection by calibration

ADAS-sensors, such as ultrasonic sensors, (stereo) cameras, LIDARs, and radars,
must be calibrated when maintenance, repair or damage repair has been carried
out on a vehicle. Think of replacing the windscreen or bumper, repairing the
suspension, aligning the wheels, replacing the tires, etc.. Calibration is therefore
required to ensure the correct operation of ADAS (Wurth, 2021).
Calibration of ADAS may therefore be a possible (and logical) option for an
ADAS-APK, since this is already used for maintenance, repair, or damage repair.
With calibration, the systems are not explicitly tested, but, as it were, reset.
With each PTI performed, all systems and sensors can be calibrated to ensure
correct operation.
Calibration of ADAS or sensors is therefore not new. There are several suppliers
that offer calibration equipment for ADAS. The differences in this are large, for
example, one device can only calibrate a single sensor, while another device can
do this for different driver assistance systems. It also happens that equipment
is only suitable for one brand, while other devices can be used with multiple
brands. In addition, the equipment ranges from analogue systems to digital
equipment, with one system requiring new hardware for testing on cars of
different makes or models, while the other system only needs a software update.
As an example of the diversity in calibration equipment, Figure 1 shows systems
from three suppliers, namely Bosch, TEXA and Hella Gutmann.

15 Calibration: this report will use the term ‘calibration’ commonly used in the industry, but a correct name for
the intended activity is actually ‘adjustment’, because the measuring instrument – the sensor – is adjusted in
accordance with factory specifications. When calibrated, only the deviation is determined.
16 OBD = On-Board Diagnostics
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Figure 1: Examples of calibration equipment from Bosch, TEXA & Hella Gutmann
(from left to right).

The use of such calibration equipment also brings challenges as described in 2.2
Universal ADAS-APK method. Furthermore, the costs differ, and therefore the
investments, as described in Chapter 4. Financial.

2.1.2

Inspection by OBD

A second possibility to test sensors or ADAS is by using the so-called On-Board
Diagnostics (OBD) system. OBD refers to a vehicle’s interface and vehicle
management system for self-diagnosis and reporting capabilities (Wikipedia,
2020). OBD gives the car technician access to the status and error codes of the
various (sub)systems of a vehicle and thus malfunctions can be located and
resolved or repaired.
The (e)OBD17 could be used to monitor ADAS or sensors. Errors or malfunctions
related to ADAS, or sensors from ADAS, can be read out. In addition, a sensor
self-test could be implemented, in which the sensor tests itself for operation or a
self-test position can be chosen during the inspection by the car technician.
By means of the OBD, the sensor self-test is then activated. An automotive
technician can immediately see whether the sensor is functioning correctly,
whether there are any errors or malfunctions and what they are. These can
then be solved or repaired. If no malfunctions occur, the vehicle can continue.
However, this method cannot be used to verify that an ADAS is correctly aligned
or calibrated and thus functioning properly.

17 eOBD: universal protocol for OBD testing
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The OBD method requires little equipment, namely an OBD reader and
additional software. There are numerous suppliers for this equipment and almost
every workshop or damage repair company has this for the current PTI.
However, for the implementation of this method, a self-test mode would have to
be programmed in the software of each car that can be activated by the external
software. This last function does not yet exist.

2.1.3

ADAS Test Lane

The third possibility that has been investigated is the concept of the ADAS Test
Lane. A lane that only aims to test and calibrate ADAS or sensors.
The ADAS Test Lane can be compared to an automatic car wash, as shown
in Figure 2. The car is on a conveyor belt and stops at various stations. At
each station, different sensors and systems are semi-automatically tested and
calibrated with the necessary equipment. Ideally, such a test lane will be able
to perform both stationary and dynamic tests, for example through simulated
environments or with a roller bank.
This method is still conceptual and does not yet exist in Europe18. The required
equipment will include measurement and calibration systems. Exactly which
systems are needed is still unknown and this will require further research. In
addition, calibration equipment will present challenges as described in 2.2
Universal ADAS-APK method.

Figure 2: The ADAS Test Lane concept based on an automatic car wash where the
car is on a conveyor belt and stops at different stations (bubbles-carwash, 2021).

18 Test Lane: examples of these types of test lanes are operational in China and Korea (including Hyundai MOBIS),
but are very expensive and require legislation and space. Prices of € 100,000 are mentioned here.
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2.2

UNIVERSAL ADAS-APK METHOD
Three ways have been investigated to test or check the correct functioning of
the mandatory ADAS: calibration, OBD and an ADAS Test Lane. The OBD and
ADAS Test Lane options do not yet exist, but both are a possibility for setting up
an ADAS-APK. Calibration is already used for maintenance, repair, and damage
repair. So, this capability is an obvious method to use (now) for an ADAS-APK.
The three possibilities for inspection have been further analysed to determine
to what extent this can be applied for a (universal) ADAS-APK. This considers the
different systems used by car manufacturers. First, the options OBD and ADAS
Test Lane are explained. Next, the calibration option is explained in detail as it
seems to be the best (and currently only) option. To gain more insight into the
calibration option, various interviews were conducted, and several workshop
visits took place.

2.2.1

OBD and ADAS Test Lane as ADAS-APK method

The OBD method is an efficient, easy way to perform an ADAS-APK. It requires
little to no additional training for automotive technicians, as has been described
in Chapter 3. Educational (Training). Furthermore, the investments for the
workshops in car or damage companies are low (see chapter 4 Financial) since
such equipment is already (almost) indispensable in these workshops. New or
extra equipment does not have to be purchased.
Nevertheless, there are also some disadvantages to this method. As described
earlier, this method cannot be used to verify that an ADAS is correctly aligned or
calibrated and thus functions properly. Will this not be at the expense of safety,
which should be increased with an ADAS-APK? Also, the OBD method, with
self-testing and self-diagnosis, will entail high investments for car manufacturers
and OEMs. (e)OBD is subject to standards that manufacturers must comply with.
(Wikipedia, 2020) International legislation is therefore necessary to establish a
harmonized ADAS-APK based on OBD.
The other possibility for an ADAS-APK, an ADAS Test Lane, is still a vision of the
future and only exists in conceptual form. The advantage of such a method is
that everything can be carried out in one building. In addition, a (large) degree
of automation is possible, which in turn increases efficiency.
On the other hand, an ADAS Test Lane is an “expensive” method. A lot of
equipment will be needed and, as described in 2.2.2 Calibration as an ADASAPK method, calibration equipment will present challenges.
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2.2.2

Calibration as ADAS-APK method

The analysis of the various ADAS test options has shown that checking ADAS or
sensors by means of calibration is an obvious method for an ADAS-APK as this
is already used in maintenance, repair, and damage repair. Thus, the method
is already known, and the equipment is already available, as described in 2.1.1
Inspection by calibration. In addition, calibration also has a safety-enhancing
advantage; all systems and sensors are calibrated to ensure correct operation.
This is not possible with the OBD method.
But calibration also brings challenges:
1. Each car manufacturer and/or OEM has its own requirements for the way
of testing or calibrating their driver assistance systems. For example, the
required space. The differences in requirements that OEMs set are large.
This ensures that 1 type of calibration system cannot calibrate all ADAS
of different brands (or sometimes even of one brand (Many tools, big
differences, 2019). The manufacturers of the calibration equipment also
set requirements for the vehicles and the workshop. Think of the alignment
of the vehicle, (Peter, 2021) a full fuel tank and a specific wheel size or the
required lighting and space (Bosch, 2020). At present, there is no single
manufacturer or supplier that can offer universal equipment for calibration
(based on interviews with damage repair shops).
2. Not all mandatory driver assistance systems can be calibrated with current
calibration equipment. This equipment has been developed to calibrate
sensors that are directed outwards (i.e., out of the car). Systems with inwardfacing sensors, such as fatigue detection, cannot be calibrated (Research on
ADAS, 2021).
3. On average, a full calibration process for one hardware component
(for example, one radar) takes about 30 minutes. This is only for a static
calibration, while some OEMs also require a dynamic, or a combination
(White, 2021). Based on interviews, it appears that an ADAS-APK will take
about 1.5 hours if the calibration method is applied. (see 2.3 Execution of an
ADAS-APK).
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2.3

EXECUTION OF AN ADAS-APK
In addition to the possibilities for an ADAS-APK, the operational execution of
such an APK (based on the calibration method) was also briefly examined. How
much time is this going to take? Who is going to do this? Is this possible in a
standard workshop of a car or bodyshop since OEMs have requirements for
space or lighting?
First, an attempt has been made to determine the average time for an ADASAPK, based on the mandatory driver assistance systems from 2022/2024.
However, this turned out not to be easy.
OEMs and car manufacturers implement their ADAS differently, they use
different sensors for this and the number of sensors also differs. Sometimes
different systems use the same sensor, so that one-time calibration is sufficient
(and again provides time efficiency).
These differences make it difficult to determine how much time an ADAS-APK
will take. The project group therefore made an estimate, based on interviews
with suppliers of calibration equipment, car technicians from the two car
companies and bodyshops. The average time for an ADAS-APK, based on the
calibration method, is estimated at 1.5 hours.
Secondly, it was examined who can perform such an APK. Performing an ADASAPK, as estimated, takes 1.5 hours. This is a significant difference from the time it
takes a standard PTI, namely 45 minutes (Kwik-fit, 2021). The time that an ADASAPK takes will be at the expense of current work, such as maintenance, repairs,
or damage repair. Looking to the future can make this worse. It is estimated that
the number of ADAS-APKs, in addition to the regular PTI, will increase. Where in
2020 only 1.2 of the 8.6 million cars in the Dutch fleet are equipped with ADAS,
this is expected to amount to 2.5 million in 2025.19
In addition to an increase in work pressure, it is difficult to determine whether
every dealer or bodyshop can carry out such a PTI. OEMs and manufacturers
of calibration equipment have requirements for the calibration tests, such as
lighting and available space, that not all companies will be able to meet.
Difficulties are also foreseen to have a calibration based ADAS-APK carried
out by “normal” car workshops. This is partly due to the large investment
(see chapter 4 Financial). For bodyshops, it is estimated that investments for
an ADAS-APK will be lower, since calibration equipment is already (almost)
indispensable in these companies.

19 BOVAG: The effect of ADAS on damage repair, maintenance, and repair.
https://www.bovag.nl/getattachment/Pers/Persberichten/Bijna-een-kwart-minder-schade-door-ADAS/ADAS2019_
highlights_def_e_los.pdf.aspx?lang=nl-NL
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The duration of a calibration-based ADAS-APK, the investments it entails, and
the many requirements that are set for the calibration tests themselves make
it very difficult to determine who could (or should) perform such a PTI. Further
research will have to be done on this.
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3 EDUCATIONAL (TRAINING)
Now that the possibilities of an ADAS-APK have been
explained, it is important to look at the effect of an ADASAPK on the education of staff. With the introduction of a new
type of PTI, a (re)training of personnel will of course also
have to take place. This chapter describes the possibilities of
training staff.
To get a better picture of the possibilities of training, the project group
had consultations with the training partners within the project: OOMT,
Talentencampus Oss, and Autodidact. These partners have shared their opinions
and knowledge on this topic.
The three forms of a possible ADAS-APK are again used in this chapter to be
able to describe the right training for each type of PTI. These are as follows:
• Calibration training
• OBD testing training
• Training for an ADAS Test Lane
For all types, different knowledge or prior knowledge is required. All the
different types will be described in this chapter. It will also be described which
form of ADAS-APK requires the most training or the highest entry level.

3.1

GENERAL KNOWLEDGE ADAS
In consultation with the training partners, it soon became clear that a certain
amount of general knowledge about ADAS is required even before the car
technician is trained as an ADAS-APK inspector. With this basic knowledge one
can think, for example, of the following aspects:
• Basic functionality of various sensors
— general knowledge about the various sensors used in current ADAS such
as (stereo)cameras, radar, LiDAR, and ultrasonic sensors.
• Basic functionality of mandatory ADAS
— general knowledge about the functionality and designation of the various
ADAS that will become mandatory on newly sold cars from 2024.
• Differences in ADAS names
— general knowledge about how manufacturers call their systems.
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•

Differences in ADAS functionality
— perhaps the differences in functionality of systems are even more
important if they have the same name. In the current situation, for
example, Mercedes lane keeping system functions completely differently
from Audi’s.

If car technicians master this basic knowledge, this will be very advantageous if a
car technician wants to follow such an ADAS-APK training. However, discussions
with the training partners show that in the current training system this general
knowledge is not or hardly provided.
It is mentioned that ADAS exist, but the workings and functionality of these
systems is not (in-depth) discussed. Partly because of this, many car technicians
will start an ADAS-APK course “blank” and some basic knowledge must
therefore still be learned. This in turn means that the general training process to
become an ADAS-APK car technician will be more intensive and will take longer.

3.2

CALIBRATION TRAINING
The first form of training that is discussed is training for an ADAS-APK by means
of calibration. How this works is discussed in Chapter 2 Operational. In principle,
this means that the system is calibrated after which it can be concluded that it
functions as it should and thus the system is approved. An important side note
is that before the calibration of the ADAS can take place, the car must first be
correctly aligned.
Because this form of ADAS-APK includes a calibration procedure, the automotive
technician is also indirectly responsible for handling certain standards and
working properly with calibration equipment. The car technician must be
instructed on the use of the equipment by means of, for example, demos and
extensive manuals.
Technical skills:
To begin with, the responsible person needs a background in mechanical
knowledge to understand the functionality of the equipment and the process
itself. It may not be a requirement that the automotive technician is fully aware
of the operation of the system, but rather that he/she takes a technical approach
and is handy with the calibration equipment.
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Required level of education:
Given the technical skills just mentioned, this will likely require mechanical
training at level 3 or higher as a basis. This means that automotive technicians
are adequately trained in the use of the equipment, have a solid background on
system functionality and can use a virtual interface.
A training can mainly be given online, using online lessons and teaching
materials. However, trainees may need to receive physical training to familiarize
with the calibration equipment.

3.3

OBD TESTING TRAINING
The second form of training is the training of car technicians to perform an
ADAS-APK that uses the OBD. As explained in Chapter 2.1.2 Inspection by OBD
uses the OBD to detect errors or malfunctions related to ADAS, or sensors from
ADAS. For a training to this form of PTI, the car technician must therefore be
familiar with OBD, its operation and what is possible with it.
When this is translated into a training form, this will be a not too intensive
training in online or physical form. Now, the OBD is already being treated
during a training for car technicians. The aforementioned basic knowledge is
of course still required. If the student does not have this, the course becomes
more intensive and longer. A certificate of a course of level 3 or higher must
be sufficient for entry into this course. Ultimately, the automotive technician is
responsible for correctly reading and handling the OBD.

3.4

TRAINING FOR ADAS TEST LANE
The third form of training will connect to the conceptual ADAS-APK Test Lane. As
described in chapter 2.2.1 OBD and ADAS Test Lane as ADAS-APK method, this
is a “lane” with the assembly line principle in which ADAS are semi-automatically
tested and calibrated at the same time.
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Since this is a completely new concept, a rough estimate has been made of the
form of this training. Because this form of ADAS-APK also contains calibration,
aspects of this will also be reflected in this training. The big difference compared
to the training for the calibration method is the fact that the ADAS Test Lane
must become semi-automatic. This means that the calibration work is done
automatically, and an automotive technician is basically trained as an operator
rather than as an executor.
As a result, the training itself will also be less intensive for a car technician.
The entry level will still be level 3 or higher, because the operator must be able
to function independently.

3.5

COSTS
In this section an estimate is made of the expected costs and duration of such an
ADAS-APK training. These costs are an estimate, because such training does not
yet exist, but are based on existing courses with a similar design and outcome of
various providers. Table 1 shows the different costs and times.

CALIBRATION
TRAINING

OBD TRAINING

ADAS
TEST LANE
TRAINING

Price of training incl.
exam (excl. VAT)

€ 1.640, -

€ 100,-

€ 600,-

Duration of training
(in hours)

32 hours

2 hours

8 hours

Costs exam
(excl. training)

€ 180,-

€ 180,-

€ 180,-

Table 1: Estimated training costs and duration.
Calibration training:
The costs for the calibration training are expected to be € 1,640 (excl. VAT).
These costs are based on two necessary courses to be taken, the ADAS
calibration course and an alignment course. The costs for the calibration training
are based on the price that VACO charges for these two courses (€ 820,- for
both). The courses together last 32 hours.
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OBD training:
The OBD training will be in addition to the training of a conventional PTI. The
cost is expected to be € 100,-. This can be added as a supplement to the current
costs for a PTI training which is currently € 600 (excl. VAT) (Innovam, sd). The
additional ADAS-APK (OBD) training will take an estimated 2 hours.
Training ADAS Test Lane:
The costs for a training for an ADAS Test Lane are estimated at € 600,-. This will
be a stand-alone course. The course is expected to last 8 hours.
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4 FINANCIAL
In this chapter, an estimate is made of the costs and
investments that a company needs to already incur to be able
to start performing an ADAS-APK. As concluded in Chapter 2
Operational, the most real form of an ADAS-APK is the ADASAPK through system calibration. In this chapter, the costs and
investments are therefore based on this form of ADAS-APK.

4.1

INVESTMENTS
Calibration as a form for the ADAS-APK requires substantial investments from
the car company. To begin with, the calibration equipment itself. During a
competitive analysis, the cost of calibration equipment was investigated. Table 2
gives an overview of the costs for calibration equipment from different suppliers.

MANUFACTURER

PRICE

BOSCH

€ 17.000, -

Hella

€ 14.071, -

Snap-on

€ 12.968, -

Texa

€ 14.015, -

Average price

€ 14.514, -

Table 2: Cost price calibration equipment from different providers.
Other investments to be considered are:
• Renovation- or adjustment costs for the property
• Qualification costs
• Expansion of the property (when no space in current building)
Because these other investments can vary greatly per company, they have not
been further investigated and therefore not included in the further calculations.
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4.2

TRAINING COSTS
As described in Chapter 3. Educational (Training) the expected training costs
are estimated at € 1,640 per inspector. This price is so high, because this way of
training requires an alignment training in addition to the calibration training.

4.3

SELLING PRICE OF AN ADAS-APK
To determine the cost price of an ADAS-APK, several factors have been
considered. One of these factors is the type of business. The cost price of an
ADAS-APK depends on the type of company and the amount of investments
that have been made to realize the ADAS-APK. The three types of companies
included in these calculations are:
• Type 1
A car company with sufficient manpower and space to facilitate an ADASAPK.
• Type 2
A car company that does not have enough manpower and space to facilitate
an ADAS-APK.
• Type 3
A bodyshop that has staff with knowledge of ADAS and already has the right
calibration equipment.
The cost prices estimated for this study are based on several factors that are best
reflected in the following formula:

SELLING PRICE =

TOTAL FIXED COSTS
STANDARD NUMBER SOLD

+

TOTAL VARIABLE COSTS
REAL NUMBER SOLD

Fixed costs include costs such as: salary of personnel, insurance costs, utility
costs and repair & maintenance costs of equipment. Variable costs are, for
example, equipment costs and annual depreciation. The variable costs of
company type 2 will be higher than those of company type 1 as company type 2
must invest in extra shelter and manpower.
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To calculate the selling price, a profit margin of 5% per ADAS-APK was used.
When all the above costs and factors are considered in the calculation of the
cost price, the following cost prices per type of company result, as shown in
Table 3.

PRICE

TYPE 1

TYPE 2

TYPE 3

Average cost price

€ 87,-

€ 90,-

€ 84,-

Selling price (excl. VAT, incl.
5% profit margin)

€ 92,-

€ 95,-

€ 89,-

Selling price (incl. VAT & 5%
profit margin)

€ 111,-

€ 115,-

€ 107,-

Table 3: Estimated selling price of an ADAS-APK by type of car company.
The lowest cost for one ADAS-APK when using ADAS calibration is estimated
at € 84,-. This is the cost price that bodyshops can use that have the right
equipment and manpower. At a sales price of € 107,- (incl. 5% profit margin and
incl. 21% VAT) a bodyshop is estimated to reach the break-even point when it
performs 786 ADAS-APK’s per year.
Compared to the conventional PTI, the ADAS-APK will be a lot more expensive.
A conventional PTI currently costs between € 19,- and € 63,- in the Netherlands.
One of the reasons that an ADAS-APK will be more expensive is the fact that
this research and the pilots show that performing an average ADAS calibration
will take about an hour and a half. This time is based on aligning the car and
calibrating the ADAS itself. In general, extra labour hours and therefore costs are
the reason that an ADAS-APK will be much more expensive than a conventional
PTI. The use of more expensive (calibration) equipment compared to the
conventional PTI is also a factor.
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4.4

OPPORTUNITIES AND RISKS
An ADAS-APK gives many opportunities for companies, the most important is
that more work can be generated when performing an ADAS-APK. For example,
a car must first be aligned.
However, there are also some threats and risks for the car company when
starting with ADAS-APK. The biggest risk is that no one currently knows what
the EU will decide regarding the inspection and testing of ADAS. During the
research, the project group had contact with the RDW. They indicated that the
EU is considering specific rules for inspecting and testing ADAS, but that these
rules are not yet in place. It is therefore also possible that such an ADAS-APK will
never come. That is why it is not (yet) attractive for car companies to invest in an
ADAS-APK.
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5 CONCLUSIONS
Based on desk research, in-depth interviews and workshop
visits, the following conclusions can be drawn:
Operational:
•

Possibilities for testing or checking ADAS are calibration, OBD and ADAS
Test Lane. Inspection by OBD or the ADAS Test Lane do not yet exist.
Currently, calibration is the available and most realistic option to perform an
ADAS-APK.

•

At present there is no calibration equipment that can calibrate all systems
of all car brands. Calibration differs from manufacturer to manufacturer
and even from model to model. In addition, not all sensors or ADAS can be
calibrated or checked. This is a problem for a future universal PTI.

•

The average time for a calibration-based ADAS-APK is estimated at 1.5hours.

Educational:
•

A general course on ADAS (name, functionality, sensors) is required for
automotive technicians who want to be trained as an ADAS-APK car
technician.

•

A training to become an ADAS-APK technician based on calibration will
be an intensive training due to the high entry level and additional courses
required for this training (alignment training).

•

A course will cost approximately € 1,640 and take 32 hours (this includes
alignment training).

Financial:
•

An ADAS-APK based on calibration will involve large investments due to
the cost of calibration equipment. This is strengthened by the fact that this
equipment is brand specific. Performing an ADAS-APK for multiple brands
(or even models) will result in the purchase of different equipment.

•

The cost price of a calibration-based ADAS-APK is estimated to be much
higher than a conventional PTI. On the one hand because of the investments
in equipment, on the other hand because of the duration and possible test
requirements such as alignment.
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Other:
•

With the current increase in ADAS-equipped vehicles, difficulties are
foreseen to allow “normal” workshops to perform a calibration-based ADASAPK. This is caused, among other things, by the large investment and the
time it takes.

•

The duration of an ADAS-APK based on calibration can lead to problems
with the current activities of companies, such as maintenance, repair, or
damage repair.

Ultimately, the impact of a PTI for ADAS on the Automotive sector is enormous.
All the above-mentioned phases show that the automotive sector faces major
challenges in the coming years when an ADAS-APK becomes mandatory. An
ADAS-APK will entail investments, become more expensive than the current PTI,
have an impact on training, and it is unclear who should (or could) carry out such
a PTI.
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6 RECOMMENDATIONS
As a result of the study conducted, the following
recommendations have been formulated:
•

Manufacturers of calibration equipment should be incentivized to create
calibration equipment and support for all car brands. Currently, many
sensors or ADAS cannot yet be calibrated or checked. In addition, there is no
equipment available that supports all car brands.

•

More research is needed into an efficient method to check ADAS, for
example via OBD or with an ADAS Test Lane. For OBD tests, further research
will have to be done into the effectiveness of such a test. Can it be checked
whether all systems and sensors are functioning properly? Is a self-test mode
possible? And does this require standardized EU or UN legislation?

•

More research needs to be done into who can or wants to perform the
ADAS-APK. This is of course related to the method for ADAS-APK.

•

There should be more explanation at the MBO’s (technical schools) about
ADAS in general. This is necessary because many students do not currently
have the knowledge of the systems.

•

Research into the correct application of a course for ADAS-APK is necessary.
Will this have to be a separate course or training? Is an addition to the
current PTI sufficient?
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