CITA Topic Area B meeting

8th of October 2025, Norwegian Public Roads Administration, Oslo - Norway

T

[nnljinnd

o (72

Automated evaluation of brake tests within
the central PTI information system
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The presentations shown are the responsibility of the presenter,
In particular for ensuring compliance with copyright and personal

data protection rules
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Who we are
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Main Venhicle Authority:

MINISTRY

OF TRANSPORT
OF THE SLOVAK REPUBLIC

Technical Service for Technical Inspections of Vehicles:

» s assisting the Ministry and providing expert support in the field of vehicle
periodic technical inspections (PTI)

» to avoid the conflict of interests it is not allowed to directly perform the PTI, nor
to be related to the entities performing the PTI

» is responsible for:

research and development of new inspection methods
verification and inspections of workplaces and equipment
supervision over workplaces

education, training and exams of inspectors

inspection data collection, transmission and analyzing...
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Developing IT tools for efficient vehicle inspections since 2006

from 15t Nov. 2006 automated
recording of the measured braking
forces, pedal force and air pressure
locally on the roller brake tester
(RBT) computer,

without data transfer to ISTK,
without protection against
manipulation

development and
testing of the
automated data

from 1st Jan. 2009

automated data transfer to
ISTK in all PTI stations

drafting concept of
the technical
solution for

software development,
drafting legislation and
testing of the extended

transfer to ISTK

extended data
transfers to ISTK

data transfers to ISTK

from 1t Apr. 2016
extended data transfer
to ISTK in all PTI

stations

2022 automated evaluation of brake
test parameters functionality field test

<

drafting concept of the

monitoring

drafting concept of the technical
solution for camera monitoring
and picture transfers to ISTK

Data transfers from PTl stations, camera

2006
2007
2008
2009

software development, drafting legislation
and testing of the camera monitoring and

2nd generation camera

from 20t May 2019 camera
monitoring 2" generation in

from 1st Jul. 2013 camera
monitoring and picture transfers

to ISTK in all PTI Stations (

from 1st July 2022
RBTs are sending

\

picture transfers to ISTK

2010
2011
2012
2013

2014
2015
2016
2017
2018
2019

)

L 5

monitoring use videos captured from
screens automatically
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information system (central server —
clients connected via internet) with

development and testing of the ISTK

from 1st Jan. 2007 ISTK in
all PTI stations

drafting concept,
development and testing of
ISTK 2nd generation

from 20t May 2018 ISTK
2 generation in use

nternet data transfers in the real time

miscellaneous programs
running on local computers,
sending data exports on
floppy disks

ISTK information system, mobile app.

testing of mobile
application

drafting concept,
development and

<

from 1st Jan. 2020 app’s camera
and OBD scan functionality in use

from 15t Jan. 2021
app’s decelerometer
functionality in use

test

2022 OBFCM
functionality field

20.5.2023 OBFCM in
use
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Data transfers from roller brake testers
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Since 2016, we collect
the complete set of
Standardized raw
measured data from
every brake test.

Combining with videos
from inspection lane
cameras and videos
from brake tester
screens allows us to
reconstruct every brake
test at a forensic level.

Until now, it has been
used primarily for
supervision purposes.

Roller brake tester (RBT)

Roadworthy

Standardized set of
raw measured values

-

=

ena)
=
Brake test evaluation
by the PTI inspector

MRS

PTI central information

system (ISTK) server

2024 / 2025: A new
purpose of the data is
to support PTI
inspectors through an
integrated algorithm
that automates brake
test calculation and
evaluation.
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Evaluation of braking ratio — parking brake
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“Protokol: ), ECV: " Vytvorené: 07.03.2025 08:37.33

Priebehové hodnoty Bv Priebehové hodnoty Bp Koncové hodnoty Bw/Bp Mesimernost Kolizanie brzdnej sily

Priebehové hodnoty Bp, 2. naprava
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Calculation of the braking ratio directly from the maximal brake forces reached
during the test on RBT

F
Zp —10.2 Z b measured

Meyw
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Evaluation of braking ratio — parking brake

Koncové hodnoty Bp (5 (Zbrzdenie: 11.51, Vypoéitané zbrzdenie sipravy: 8.59 Namerané Gdaje z merania parkovacej brzdy s nevyhovuijlice s

chybou Urovne B.)
Datova mriezka

Brzdna sl [k... BrzdnasP [...

07.03.2025 08:38:59.00

1321 | 07.03.2025 08:38:52.00

2.8,

o Parametre merania:

Vyhodnotenie brzdného tiginku parkovacej brzdy
Boli parkovacie brzdy merané na kazdom kolese zva3t a doglo k zablokovaniu vaetkjch kalies? Nie

PouZité parametre:

Celkovd hmotnost: 2210 kg

Najvaciia pripustnd hmotnost nebrzdeného pripojného vozidla: 750 kg
Poéet naprav: 2

__\ | Vozmozno zapojit do sipravy s pripajnym vozidlom: Ano

Vypoiet zbrzdenia:
5} 2. néprava By; 1172 kN (MEBLOK) Byg: 1321 kN (BLOK) nesimernost ng: 11.28 %
2Bpi: 2493 kN <
mg: 2210.00 kg .
71151 % Ve zZ p (calculated) — zZ required
— required
Vypoéet zbrzdenia sipravy: bl’ake ef‘fICIenCy as pl’eSCI'Ibed

. T v by the Directive 2014/45/EU
7,:859%
it 125

Chyby:
1.4.2.1 Brzdny Ginck parkovace] brzdy nedosahuje predpisand hodnotu, je viak rovny alebo vySsi ako 50% predpisane] hodnoty.

The central information system automatically determines the parking brake's braking ratio and pre-selects the
related defects as either major ( ) or dangerous (red)

The freedom of choice for the inspectors (to agree or disagree with the automated evaluation) has been kept
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Evaluation of braking ratio — service brake

"Protokol: ECV: ' Vytvorené: 03.02.2025 11:17.53
Priebehové hodnoty Bv Priebehové hodnoty Bp Koncové hodnoty Bv/Bp Nesimernost Kolisanie brzdnej sily
(+) 1. naprava () 2. néprava (+] Tlak

Priebehové hodnoty By, 1. naprava

5 - 400
Y ERq+Y Fiy+..+) F,i
. 1+ 2y T . 0
éb‘ 00 :=]D.,2- b {/I’)]
e z Mevw
T ar 00—
c el
o o)
N o 0 ; .
@ 2 1o EF,  sum of the braking forces on wheels of the axle i (N)
0 T T T T T T T T T 0 Merw ross vehicle weight (ke
11:17:54 11:17:56 11:17:58 11:18:00 11:18:02 11:18:04 11:18:06 11:18:08 11:18:10 GF® g’ & (h\i
Cas - P,
- - i extrapolation coefficient of the axle i: i, = Pawi — Po.
Brzdnasilal  BrzdnisilaR  Tlak p"' - 'p“‘
Paisai Sully laden vehicle state brake actuator pressure in the circuit of the axle i stated by the manufacturer
Priebehové hodnoty By, 2. ndprava = kPa)
1 200 Pai threshold air pressure in the circuit of the axle i (kPa); according to ISO 21069 equal to 40 kPa
: 150 Pai brake actuator pressure in the circuit of the axle i corresponding with the highest achievable braking

force measured on the RBT (kPa)

EEIRTENS

Brzdna sila [kN]

0 T T T T T T T 0
11:20:04 11:20:06 11:20:08 11:20:10 1120012 1120114 11:20:16 11:20:18
CﬂS
| |
BrzdnasilaL BrzdnasilaR  Tlak

In this example, the extrapolation method was applied to assess the brake efficiency (braking ratio) of a category
O4 vehicle with pneumatic brakes, revealing major brake defects
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Evaluation of braking ratio — service brake

"Protokol: , ECV:. ' Vytvorené: 03.02.2025 11:17.53
Priebehové hodnoty By Priebehové hodnoty Bp Koncové hodnoty Bv/Bp Nesdmernost Kolisanie brzdnej sily

Koncové hodnoty Bv|{® (Zbrzdenie: 24.42% [Namerané udaje z merania zbrzdenia st nevyhovujice s chybou drovne C.)

Datové mriezka

! Niprava Brzdnisl[kN] Brzdni s kN] Ovlidadas.. Ovlidacas.. Tlak[kPa] Ma.. Blokl | BlokP  Casl CasP

Parametre merania:

Vyhodnotenie brzdného Géinku prevadzkovej brzdy
Najvacsie vypofitané zbrzdenie: 24.42 %

N
@¢ [Miimsine predpisanc sbrzdenie: 50.00 % — Z required

OUZite parametre:

BZZ‘B

Kategdria: 04
ABS:
Konstrukéna rjchlost: km/h

WL Datum schvalenia:
Eé(um preého pﬂh\ésenl\.a do evidencie od: 09.04.2014 brake efficiency as prescribed
'ohotovostna hmotnost: . )
15 Frevédakovs hmotnost: kg by the Directive 2014/45/EU
——  Celkova hmotnost: 11900 kg
24 Prives.

Typ bfzd: vaduchotlaké bradova sdstava
Priame vyhodnotenie

3B, 10410 kN
M 900 kg

1direct evaluation Z s (calculated) sZ required

Pmac 1: 768 kPa 2: 822 kPa

Pmc: 1: 768 kPa 2: 822 kPa

1. 3B 7120 kN pi: 438.00 kPa pyi: 52.00 kP2 pries 23040 kPa
2. 3By 2470 kN pi: 168.00 kPa pi: 42.00 kPa pmin: 246.60 kPa
suma extrapolovanyich brzdnyich sil: 28497 kN

2. extrapolation

yoyeRTrapsiitic

2. Brzdny tlak (168 kPa) je men3i ake prin: 2466 kPa

1.2.2.5K.2 Pri merani brzdnych sil na pautitie v extrapolaénom vjpoéte nebolo dosishnutjich aspoft 30% konstrukéného tlaku brzdnéha
aktustora na vozidle so vzduchotlakovou brzdovou stistavou.Chyby referengnyich bizd

l Nedefinované referenéné brady pre dany typ vozidla

The central information system automatically determines the service brake's braking ratio and pre-selects the
related defects as either major ( ) or dangerous (red)

The freedom of choice for the inspectors (to agree or disagree with the automated evaluation) has been kept
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Evaluation of imbalance (left / right) — service brake

"Protokol:

, ECV

Wytvorené: 04.02.2025 10:19.33

Priebehové hodnoty By Priebehové hodnoty Bp

D 2. ndprava IE\ Ovladacia sila

|~ 1. ndprava

Brzdna sila [kN]

Koncové hodnoty Bv/Bp Nesgmernost Kolisanie brzdnej sily

Priebehové hodnoty By, 1. naprava

1.2.1.  Performance During a test on a brake tester or, if
N impossible, during a road test, apply the
e brakes progressively up to i
effort.

T
f
&

T T
[ o
5] =]

=

Braking effort from any wheel is less than 70 % of the
maximum effort recorded from the other wheel on the
same axle. Or, in the case of testing on the road, the

Bls PrEPERO

N

vehicle deviates excessively from a straight line.

T T
10:19:36 10:19:38

Brzdna sila L

T
10:19:40
Cas

] ]
Brzdna sila R

=]

- oo o Braking effort from any wheel if less than 50 % ¢f the

maximum effort recorded from the other wheel on the
same axle in the case of steered axles.

OvlddaciasilaL  Ovladacia sila R

Parametre merania:

Y Vytvorit' Filter

Vyhodnotenie simernosti brzdného wicinku prevadzkovej brzdy

Koncové hodnoty (3

Datova mriezka

Maximalna odmerand nesdmernost: 72.72 %
Riadené napravy: 1.

Nesiimernost na napravach: —
1o 7272 % By 3987 kN Byp: 1.086 kN v case: 04.02.2025 10:19:46.45. Vyhodnocované od 1.348 kN do 4.045 kN. ‘\E’J
2.n: 2061 % By 1140 kN Byp: 0,905 kN v Easer 04.02.2025 10:20:17.274. Viyhodnocované od 0.780 kN do 2.341 kN. —
Nipra! y

The central information system automatically determines the service brake's imbalance of brake forces and
pre-selects the related defects as either major ( ) or dangerous (red)

The freedom of choice for the inspectors (to agree or disagree with the automated evaluation) has been kept
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Evaluation of brake force fluctuation — service brake

"Protokol: ECV: Vytvorené: 05.03.2025 16:17.05
Priebehové hodnoty Bv Priebehové hodnoty Bp Koncové hodnoty Be/Bp Nesdimernost Kolisanie brzdnej sily
IEI 1. naprava D 2. néprava IE\ Ovladacia sila

Bri e it By A W
riebehové hodnoty By, 1 ndprava = 1.2.1.  Performance During a test on a brake tester or, if

impossible, during a road test, apply the

4 - brakes progressively up to maximum
effort.
= o}
£ 34 =
= 8
© @ () Excessive fluctuation of brake force during each
g 24 o complete wheel revolution.
e n
a ' Z note: maximum 20% fluctuation in brake
forces during complete wheel revolution in
0 . . . .
o1rs 1708 I Slovakia for this specific vehicle category
Cas
| ] ]
Brzdnasilal  Brzdnasila R Ovlddaciasila L Ovladacia sila R “Pr/
" Parametre merania:
"Protokol: 8081-001-72110-050325-162441, ECV: GL409BD"  Viytvorené: 05.03.2025 16:17.05
Vyhodnotenie kolisania brzdnej sily previdzkovej brzdy
) ol Maximalne odmerané kolisanie: 20.37 %
Priebehové hodnoty By Prisbehové hodnoty Bp Koncové hodnoty Bv/Bp Nestmemast P P
na napravach:
(Maximalne kolisanie brzdnej sily: 29.37 % Namerané kolisanie brzdnej sily nie je platné s chiybou trovne B) Dato 1- E?;‘;‘;;p"pu“"e kolisanie: 20 % BT AT
Datend mriekia Bumin: 0668 KN Bumins 0097 kN
Bymax: 0.898 kN Bymax: 1314 kN
a 2. Najvidcsie pripustné kolisanie: 20 %
L: 10,68 % P: 647 %
Buymin: 0.851 kN Bymin: 0.868 kN

Bymay: 0.047 kN Bymax: 0.026 kN
.

The central information system automatically determines the service brake's brake force fluctuation and
pre-selects the related defect as major ( )

The freedom of choice for the inspectors (to agree or disagree with the automated evaluation) has been kept
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Reasons for automated evaluation TE

Various manufacturers and types of roller brake testers are used across Slovak PTI stations. For
initial PTI type approval, only the measuring functions specified by MoT regulations are
evaluated. The efficiency, imbalance, or fluctuation calculations performed by the tester's
internal software are excluded from PTI approval.

« Automated evaluation at the central information system level guarantees consistent brake
assessments across all PTI stations, regardless of tester type, preventing misuse of
calculation differences amid competition among PTI station operators

* The central information system's automated assessment minimizes human subjectivity in
evaluating brake efficiency parameters

« The central information system's automated assessment aids inspectors in avoiding
calculation errors, replacing manual tools like Excel sheets and pocket calculators

« Supervision also benefits, as freed-up resources can be redirected to other aspects of the PTI
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Similar project in Spain

Data integrity I Software Protocol New Electronics

2. Software protocol — Continuous data sending
Solution 2: Receive measured data during the test

* During all the test, manufacturer software sends all measured data to
Applus+ Software through a TCP/IP protocol.

» Manufacturer software is background.
+ Complete procedure and data are managed by Applus+.

« Same procedure and screens independently of the manufacturer.

Frenometro

Applus®

A+ Test Lane Management software

l--————]
A+ Softeq” (Performs the 9@ = &
‘EST =18

BT

~

Acknowledgement: Victor Salvachua, Applus+

%ﬂe"ggyond

AFpIUS standards
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Impact
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« Based on 2024 and 2025 data, we identified several thousand cases where brake
efficiency was insufficient, but inspectors did not indicate the corresponding defect

 Most of these issues can be prevented through automated assessment!

* On one hand, support for automated evaluation is provided by one of the PTI
associations and by international organizations operating PTI stations in Slovakia

* On the other hand, there is strong resistance from another association of PTI
Station operators and inspectors
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Current State T
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Due to partly negative feedback from PTI operators, TESTEK sought an independent
assessment of the calculation’s correctness through an expert gpinion from the Institute
of Forensic Engineering at the University of Zilina.

Results: The automated brake test evaluation implemented by TESTEK is correct
and fully complies with Slovak Republic legislation

The automated evaluation is currently in field testing, with inspectors using it voluntarily.
The project's future depends on a decision by the Slovak Ministry of Transport
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THE END
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Thanks for your attention

Questions?

marian.rybiansky@testek.sk
+421 904 555 890

jaroslav.olexa@testek.sk

+421 903 648 732
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