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Sammanfattning (Swedish)

Perceptionlager i fysik provning for robust ADAS prestanda —
Skyltfonden

Slutrapporten ar framtagen med ekonomiskt stod fran Skyltfonden, Trafikverket.
Standpunkter, slutsatser och arbetsmetoder i rapporten reflekterar forfattaren och
overensstimmer inte med nodviandighet med Trafikverkets stdindpunkter, slutsatser och
arbetsmetoder inom rapportens Amnesomrade.

Dagens fysiska provning av Advanced Driver Assistance System (ADAS) for konsument-
information (rating) samt lagkravsuppfyllnad, utfors i kraftigt forenklade och idealiserade
testscenarier. Retrospektiva analyser av kollisioner mellan bil och oskyddade trafikanter (VRU)
visar pa en begriansad och ldgre dn forvantad sdkerhetseffekt for ADAS. Att testerna utfors i en
kraftigt forenklad miljo, innebar att detaljer i trafikmiljon och mekanismerna som kan paverka
ADAS prestandan inte fingas upp. Prov gjorda i testscenarion som béttre aterspeglar en mer
realistisk trafikmiljo, visar d&ven pa att systemens prestanda minskar i takt med narvaron av till
exempel infrastrukturelement, andra trafikanter, variationer i klad- och fordonsfarger, samt
ljus- och vaderforhallanden.

Euro NCAP har identifierat denna begransning i sin roadmap Vision 2030 och beslutat
expandera sin ratingutvardering av aktiva siakerhetssystem med fokus pa systemrobusthet for
tex Autonomous Emergency Braking (AEB) i de kommande uppdateringarna av
ratingprotokollen ar 2026 och 2029.

Detta projekt, lett av AstaZero, har som mal att baserat pa faltolycksdata, ta fram forslag till
Euro NCAP pa mer verklighetsanpassade testscenarier som battre efterliknar den verklig
trafikmiljon och dirigenom framja for en forbattrad ADAS prestanda och robusthet. Analys av
faltolycksdatan gjordes bade péa en statistisk beskrivande niva och genom djupstudiefall. Fokus
lades pa den mest frekventa och allvarligaste olyckstypen, korsningsolycka mellan bil och
fotgangare. Med hjilp av analysen av djupstudiefallen, togs en lista fram pa de i olycksfallen
oftas forekommande infrastrukturelementen samt andra trafikanter i trafikmiljon som
bedomdes kunnat paverka ADAS prestandan. Efter tester pa provbana, upprattades en lista pa
26 forslag pa forbattrade test scenarior med begransningen pa en perceptionslagerandring for
Euro NCAP 2026 uppdatering. Av dessa 26 forslag antog Euro NCAP 24 forslag till 2026 ar
protokoll. Projektet har dven lagt grunden till en fortsatt utveckling av mer verklighetstrogna
provmetoder med storre frihetsgrader med avseende pa komplexitet mot Euro NCAPs 2029
uppdatering.

Nyckelord: Skyltfonden, ADAS, perceptionslager, testmetoder, Euro NCAP, robusthet,
automotive
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Abstract

Perception layer in physical testing for robust ADAS
performance - Skyltfonden

The final report has been produced with financial support from the Skyltfonden, Swedish
Transport Administration (Trafikverket). The positions, conclusions, and working methods in
the report reflect the author and do not necessarily align with the positions, conclusions, and
working methods of the Swedish Transport Administration within the subject area of the
report.

Today's physical testing of Advanced Driver Assistance Systems (ADAS) for consumer
information (rating) and regulatory compliance is done in greatly simplified and idealized test
scenarios. Retrospective analyses of collisions between cars and vulnerable road users (VRUs)
show a limited and lower than expected safety effect for ADAS. The fact that the tests are
performed in a greatly simplified environment means that details in the traffic environment
and the mechanisms that can affect ADAS performance are not captured. Tests also show that
the performance of the systems decreases as the test scenarios reflect a more realistic traffic
environment, with the presence of, for example, infrastructure objects, other road users,
variations in clothing and vehicle colours, and light and weather conditions.

Euro NCAP has identified this limitation in its Vision 2030 roadmap and has decided to
expand its rating evaluation of active safety systems with a focus on system robustness for e.g.
Autonomous Emergency Braking (AEB) in the upcoming updates of the rating protocols in
2026 and 2029.

This project, led by AstaZero, aims to develop proposals for Euro NCAP on more realistic test
scenarios that better mimic the real traffic environment, based on field accident data, and
thereby promote improved ADAS performance and robustness. Analysis of the field accident
data was done both at a statistical descriptive level and through in-depth case studies. Focus
was placed on the most frequent and most serious accident type, the intersection accident
between a car and a pedestrian. Using the analysis of the in-depth case studies, a list was
developed of the infrastructure elements frequently encountered in accidents, as well as other
road users in the traffic environment that were assessed to have affected ADAS performance.
After testing on the test track, a list of 26 proposals for improved test scenarios was established
with the limitation of one perception layer change for the Euro NCAP 2026 update. Of these 26
proposals, Euro NCAP adopted 24 proposals for the 2026 protocol. With this project a
foundation has also been laid for the continued development of more realistic test methods
with greater degrees of freedom with respect to complexity towards the Euro NCAP's 2029
update.

Keywords: Skyltfonden, ADAS, perception layer, test methods, Euro NCAP, robustness,
automotive
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1 Gained traffic safety benefits

This project has made important contributions to traffic safety by addressing a critical
weakness in rating testing of current ADAS systems: their performance in more realistic real-
world environment. With the new updated test scenarios developed by the project and adopted
in Euro NCAP 2026 assessment (restricted to one perception layer). The testing will take one
step further to mimic the real traffic environment and cover a larger proportion of the car to
pedestrian accidents. The updated scenarios are expected to promote development of more
robust ADAS systems and potentially contribute to improved traffic safety

The introduction of the update perception test scenarios in Euro NCAP, are likely to influence
other NCAP’s around the world to adopt the same or similar test scenarios.

With the project a foundation has also been laid for the continued development of more
realistic test methods with greater degrees of freedom with respect to complexity towards the
Euro NCAP's 2029 update. Pushing the robust ADAS performance to higher level.



2 Background and Aim

The background to the project is that today's verification methods for advanced driver
assistance systems (ADAS), for example in Euro NCAP, have contributed to the development
of functionality for avoidance or reduced speed in a large number of the accident scenarios in
the ADAS rating. However, retrospective accident analyses show a more limited safety effect of
driver assistance systems than expected, for example in accidents with pedestrians and cyclists
(figure 1).
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Figure 1. Summary of retrospective studies of Car-to-VRU crashes.

In today’s rating the tests are normally conducted under very idealized test scenario conditions
on test tracks without other road users, infrastructure elements, or other objects in the test
scenarios (Figure 2). Studies show that some ADAS systems have reduced or no functionality
when the traffic environment is made more realistic, with more road users, and other objects
in the test scenario, and with variations in the appearance of the test objects. The conclusion is
that today's verification methods are not effective enough to contribute to ADAS systems
achieving the expected reduction effect of fatal and seriously injured road users.

— ——

Figure 2. Example of the idealized test scenarios for 2023 Euro NCAP Car-to-Pedestrian
Nearside-Adult (left) and Car-to-Bicyclist-Nearside-Adult (right).

Euro NCAP has identified this discrepancy and has included in its plan towards 2030 the
introduction of updated verification methods, to increase the robustness of the performance of
ADAS systems. The plan is to add the first generation of test methods for robust ADAS in the



Euro NCAP rating in 2026. The test methods for robust ADAS will partly take care of greater
variation in the accident scenarios with regard to speed, collision points, angles, etc., and
partly make the accident scenarios more realistic by varying the perception layer for the
sensors with regard to the appearance and properties of the test objects, as well as more road
users and infrastructure elements in the test scenarios. This to mimic the process by which a
vehicle, via its ADAS, collects, interprets and understands its surrounding environment in real-
time in a real traffic environment on a test track.

AstaZero will carry out a comprehensive VINNOVA project, VERDAS, in 2024-2025 together
with OEMs and Tier 1s, to provide support to Euro NCAP in the development of verification
methods for robust ADAS performance in reality. The overall project is described in the flow
chart in Figure 3.
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Figure 3. Flow chart for the VERDAS projects work packages.

This Skyltfond’s project aims for AstaZero to develop and verify perception layers based on
field data from the VERDAS project, in order to recreate more realistic traffic environments in
the test scenarios. The focus of the project will be on perception layer development in
pedestrian and cyclist scenarios. The aim is that the perception layers will contribute to
ensuring that ADAS systems achieve robust performance in real traffic environments. They
will also contribute to ensuring that ADAS is not only developed against idealized conditions in
rating scenarios.

List of acronyms
ADAS - Advanced Driver Assistance Systems

Euro NCAP - European New Car Assessment Programme
STRADA - Swedish national accident database.

STA-F - Swedish Transport Administration Fatality Database

GIDAS - German In-depth Accident Study

GIDAS PCM - German In-depth Accident Study Pre Crash Matrix

VvUT - Vehicle Under Test (i.e. the vehicle currently being tested)

VRU - Vulnerable Road Users (e.g. Pedestrians, Bicyclists, Motorcyclists)
SCP - Straight Cross Path

CPNA - Car-to-Pedestrian-Nearside-Adult (Adult pedestrian target)

CPFA - Car-to-Pedestrian-Far side-Adult (Adult pedestrian target)

CPNCO - Car-to-Pedestrian-Nearside-Child-Obscured (Child pedestrian target)
RCAR - Research Council for Automotive Repair https://www.rcar.org/
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3 Specification of perception layers

It is important that the perception layers are based on real accident scenarios from field data
and that they are also based on the weaknesses that ADAS may have in different accident
scenarios. The weaknesses may be that detection is impaired, for example, by the contrast
between the test object and the background has similar colour, e.g. a pedestrian in dark clothes
walking out in front of a parked dark vehicle. It may also be that there are, for example,
infrastructure elements that partly blocks the test object, several pedestrians, cyclists or cars in
the same test scenario.

The perception layers can also contribute to improved performance, since ADAS systems are
predominantly developed based on sensor data from driving in real traffic, which is why the
detection of real road users can be better than the detection of the test objects when they are in
very simplified scenarios on a test track. It is important that the development of the perception
layers is verified for different types of ADAS systems, to ensure as far as possible that they
capture weaknesses and strengths in different ADAS systems.

The field data analysis for the development of perception layers in accident scenarios and the
analysis of possible weaknesses in sensor detection was done in the VERDAS project. The
Skyltfond’s project contributed to anchoring the perception layers in real accident scenarios
and the weaknesses and strengths of ADAS systems, so that the Euro NCAP methods for
robust ADAS will be developed in the right direction for real life safety.

Specification of different perception layers were made in different test methods based on field
data analysis and analysis of ADAS weaknesses and strengths from the overall VERDAS
project. Specification of perception layers in different test scenarios includes positions of
different infrastructure elements (refuges, road signs, railings, road markings, etc.), other road
users (pedestrians, cyclists, cars, etc.) and test object parameters (colours, shapes, reflectivity,
etc.).

The field data used in the VERDAS project was a combination of descriptive accident statistics
and case by case analysis from multiple data sources (e.g. STRADA, STA-F, GIDAS, GIDAS
PCM, Fleet on-board data, on-site traffic measurement data, on-scene investigations).

This combination of descriptive statistics and case analysis allowed the project, not only to get
the statistics on the distribution of conflict situations and injury severity. But also, to analyse
influencing parameters and, with the case studies, obtain information about the infrastructure
and the presence of other road users at the time of the accident. See figure 4.
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Figure 4. Workflow for the accident analysis.

To limit the scope, the project focused on the most frequent and severe conflict situation,
which according to the descriptive statistics is the Car-to-Pedestrian Straight Crossing Path
(SCP) i.e. when a pedestrian crosses the street in front of an oncoming car (both at designated
and non-designated pedestrian crossing). This is consistent with previous projects descriptive
field data statistics which have been base for the current test methods.

By analysing the car-to-pedestrian SCP cases, sketches could be drawn with information
regard the layout, trajectories, infrastructure, illumination, weather and other road users
(moving or stationary) at the time of the accident (figure 5). The most common infrastructure
element was various types of posts, like traffic sign, streetlamp and traffic light posts, other
elements such as bollards, garbage bins and electrical cabinets were also present. Among other
road users, parked vehicles were frequent, but also moving and stopped vehicles, other
pedestrians, bicyclists and parked bicycles/scooters.

Figure 5. Sketches of some of the crash cases analysed, with plotted layout, road users
and infrastructure elements.

Using the sketches and knowledge of ADAS sensors, it provided information about which
infrastructure elements and road users in the scene that might have had an influence on ADAS.



A list of selected elements was created, and a comparison was made between the layout in the
accident cases and normal layout in different countries in Europe and road authorities’
guidelines e.g. https://trafikverket.diva-portal.org/smash/get/diva2:1364384/FULLTEXTO1.pdf .

Some examples of the selected elements in their normal environment (figure 6): Traffic

signpost, traffic light post, streetlamp post, stationary pedestrian, row of bollards, stopped
oncoming car, parked bicycles, electrical cabinets and garbage bin.

Figure 6. Analysis of the selected element’s normal location in the traffic environment
around European countries.
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4 Development of perception layers

For some of the selected elements, surrogates already exist for testing, while for the others
these needed to be specified. For the existing ones, the specification for pedestrian and parked
car are according to Euro NCAP and Bollards specifications according to RCAR.

0.10m-0.13m
s —
I mw

Figure 7. Some existing surrogates used from the left, Adult and Child (6 years)
pedestrian dummies used in Euro NCAP and Bollard used in RCAR.

For the new elements, these were specified to mimic the real ones, but still possible to handle
on a test track. As example, for streetlamp post, traffic light post and traffic signpost, metal
posts were used with a height of 3m and with a diameter of 20, 14 and 6 cm, including real
traffic signs and traffic lights. As a surrogate for garbage bin and electrical cabinet, a
rectangular metal box was used (figure 8).
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Figure 8. Some of the surrogates used from the left, Three different posts, Traffic
signposts and Electrical cabinet.

The test scenarios could then be developed based on the input from the case analysis, to
reproduce the complexities of the accident scenarios on the test track. Below are some examples
of these complexities, which could also occur together in an accident case:

- asecond standing pedestrian close the road and pedestrian path.

- apedestrian walking out between parked cars, so the pedestrian blended in with the
parked car behind.

- row of bollards along the street before a pedestrian crossing.

- astopped vehicle that could be a temporary occlusion of a pedestrian.

For the Euro NCAP 2026 rating protocol update though, only one parameter could be changed
or added for robustness in the test scenarios, based on the Euro NCAP 2023 rating protocol.
Below are some examples of the field cases compared to the similar Euro NCAP 2023 test

scenario and the proposed update with one added perception layer for the 2026 Euro NCAP.
Please note that these are illustrative examples, the proposed robustness test scenarios for 2026
were supported by multiple field cases.
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Example 1,

Accident in urban environment with multiple pedestrians crossing from the far side on a zebra
crossing, and a traffic signpost in front of the pedestrians (figure 9 upper left). The similar Euro
NCAP 2023 test scenario Car-to-Pedestrian-Far side-Adult (CPFA) (figure 9 upper right) is
tested without any objects in the view for the sensors (ref. Euro NCAP AEB LSS VRU Test
Protocol-v4.5.1 2023). For the Euro NCAP 2026 update the restriction was that only one
parameter could be changed from the 2023 test scenarios. Two different elements were picked,
the traffic signpost in front and a second pedestrian in front of the target pedestrian. With the
input from the accident case and environment analysis three new one perception layer test
scenarios were created.

- CPFA with a traffic signpost positioned in in front of the target pedestrian path (figure 9
lower left)

- CPFA with a stationary pedestrian positioned in front of the target pedestrian path
(figure 9 lower mid)

- CPNA a nearside version of the above with the stationary and target pedestrian on the
nearside (figure 9 lower right)

—
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Figure 9. Upper left- field accident case, Upper right- similar 2023 test scenario, lower
row three proposed one perception layer updates, left- CPFA with traffic signpost in

front of target pedestrian, mid-CPFA with stationary pedestrian in front of target
pedestrian, right-CPNA CPFA with stationary pedestrian in front of target pedestrian.
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Example 2,

Accident in urban environment with pedestrian coming out between parked vehicles crossing
the street from the nearside (figure 10 upper left). The similar Euro NCAP 2023 test scenario
Car-to-Pedestrian-Nearside-Child-Obscured (CPNCO) (figure 10 upper mid) is tested without
any objects behind the pedestrian path (ref. Euro NCAP AEB LSS VRU Test Protocol-v4.5.1
2023). As a one parameter change the first parked car (dark SUV) is moved forward and
positioned behind the target pedestrian path, to replicate that the pedestrian walking out
between the parked vehicles so it blends in with the car in the background (figure 10 upper right).
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Figure 10. Upper left- field accident case, Upper mid - similar 2023 test scenario, Upper
right — proposed one perception layer update. The two lower pictures illustrate the
difference of the background in the two test cases.

A list of car-to-pedestrian SCP test scenarios with one parameter change were created for
physical testing on test track to analyse if there was any difference in performance, compared
to the similar Euro NCAP 2023 test scenarios.
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5 Verification of perception layers

Verification tests were conducted with three different on the market ADAS variants (two
regarded as high end and one medium class), comparing the performance in the 2023 test
scenarios with the one perception layer changed/added test scenarios. Due to the large list of
proposed test updates, not all vehicles run all the tests.

What could be seen in the test results, most of the updated one perception layer tests had an
influence on the ADAS performance to some extent. It varied between the systems and tests.
Below are some examples from the testing comparing performance in the standard Euro NCAP
2023 test scenarios with the proposed updated test scenarios with one perception layer.

5.1 Euro NCAP CPNA-25% std vs one perception layer tests.

Reference test, Euro NCAP 2023 CPNA-25%:

As reference the standard test in Euro NCAP 2023 protocol Car-to-Pedestrian-Nearside-Adult
with 25% impact location (CPNA-25%) was used (figure 11). This is one of the first test
scenarios that Euro NCAP included when they introduced the AEB VRU in 2016.

Figure 11. Euro NCAP 2023 standard test layout for CPNA-25% test scenario.

Three different ADAS with Camera+Radar fusion was tested with 3 or 2 runs, all runs achieved
avoidance. The colour codes in the cells: Green=Avoidance, Yellow=Mitigation and Red=No
Mitigation/Avoidance.

Table 1.
Test results for three Camera+Radar fusion systems in standard CPNA-25%
VUT C+R C+R C+R
Testspeed | 1 2 3|1 2 3|1 2 3
20 km/h
40 km/h
60 km/h

Perception layer test 1, stationary pedestrian:

The standard Euro NCAP CPNA-25% was updated with a stationary pedestrian standing close
to the curb stone and 1 meter in front of the path of the pedestrian target.

14



Figure 12. Standard CPNA-25% test scenario, updated with a stationary pedestrian
in front of the pedestrian target’s path.

The same three different ADAS with Camera+Radar fusion was tested with 3 or 2 runs. For
one of the systems the result was equal to the standard Euro NCAP test, while the other two
systems was influenced by the change. (Green=Avoidance, Yellow=Mitigation and Red=No
Mitigation/Avoidance).

Table 2.
Test results for three Camera+Radar fusion systems, in CPNA-25% with stationary pedestrian
VUT C+R C+R C+R
Testspeed | 1 2 3 1 2 3 1 2 3
20 km/h
40 km/h
60 km/h |

Perception layer test 2, Street light post:
The standard Euro NCAP CPNA-25% was updated with a street light post (metal post with

diameter 0.2 m and height 3.0 m) located at the same position as the stationary pedestrian in

the test above, in front of the path of the pedestrian target.

Figure 13. Standard CPNA-25% test scenario, updated with street light post in front of the
pedestrian target’s path.
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Two of the systems was tested with 3 or 2 runs. For one of the systems the result was equal to
the standard Euro NCAP test, while the other indicated some influenced due to the change.
(Green=Avoidance, Yellow=Mitigation and Red=No Mitigation/Avoidance).

Table 3.
Test results for three Camera+Radar fusion systems, in CPNA-25% with street light post.
VUT C+R C+R
Testspeed | 1 2 3 1 2 3 1 2 3
20 km/h
40 km/h
60 km/h

Perception layer test 3, Parked dark colored vehicle behind:

The standard Euro NCAP CPNA-25% was updated with a parked dark colored SUV behind the
path of the pedestrian target.

Figure 14. Standard CPNA-25% test scenario, updated with parked SUV behind the
pedestrian target’s path.

Two of the systems was tested with 3 runs. Both of the system indicated some influence in
performance due to the change. (Green=Avoidance, Yellow=Mitigation and Red=No
Mitigation/Avoidance).

Table 4.
Test results for three Camera+Radar fusion systems, in CPNA-25% with dark SUV parked behind.
VUT C+R C+R
Testspeed | 1 2 3 1 2 3 1 2 3
20 km/h
40 km/h
60 km/h
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Perception layer test 4, Parked bicycles in front of pedestrian path:

The standard Euro NCAP CPNA-25% was updated with two parked bicycles in front of the path
of the pedestrian target. The bicycles front wheel at a distance to the VUT path same as the
stationary pedestrian in the test 1 above.

Figure 15. Standard CPNA-25% test scenario, updated with two parked bicycles
in front of the pedestrian target’s path.

Two of the systems was tested with 2 to 3 runs. One of the systems indicated influence in
performance due to the change. (Green=Avoidance, Yellow=Mitigation and Red=No
Mitigation/Avoidance).

Table 5.
Test results for three Camera+Radar fusion systems, in CPNA-25% with two parked bicycles in front.
VUT C+R C+R
Testspeed | 1 2 3 1 2 3 1 2 3
20 km/h
40 km/h
60 km/h
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5.2 Euro NCAP CPNCO-50% std vs one perception layer tests.

Reference test, Euro NCAP 2023 CPNCO-50%:

As the second reference the standard test in Euro NCAP 2023 protocol Car-to-Pedestrian-
Nearside-Child-Obscured with 50% impact location (CPNCO-50%) was used. This test simulate
that a child is running out behind two parked cars, without anything behind the path.

Figure 16. Standard CPNCO-50% test scenario.

Two of the systems with Camera+Radar fusion was tested with 3 runs with the result as below.
(Green=Avoidance, Yellow=Mitigation and Red=No Mitigation/Avoidance).

Table 6.
Test results for three Camera+Radar fusion systems, in standard CPNCO-50% test.
VUT C+R C+R
Testspeed | 1 2 3 1 2 3 1 2 3
20 km/h
40 km/h
60 km/h
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Perception layer test 5, child pedestrian in between the parked vehicles:
The standard Euro NCAP CPNCO-50% test was updated with that the first parked car, dark SUV,

was moved to new parked position behind the path of the pedestrian target. Which mean that
the pedestrian target was blended in with the dark SUV for a period of the time.

Figure 17. Standard CPNCO-50% test scenario changed so the dark SUV is parked behind
so the pedestrian runs out between the parked cars.

Three system with Camera+Radar fusion was tested with 2 or 3 runs. The systems was
influenced by the change of background. (Green=Avoidance, Yellow=Mitigation and Red=No
Mitigation/Avoidance.)

Table 7.

Test results for three Camera+Radar fusion systems, in CPNCO-50% with SUV parked
behind the pedestrian path.

VUT C+R C+R C+R
Testspeed | 1 2 3 1 2 3 1 2 3
20 km/h
40 km/h
60 km/h

Above were the results from some of the proposed one perception layer tests for 2026
compared to the performance in two of the Euro NCAP 2023 standard tests. Influence could be
seen due to the added perception layers, for all three of the ADAS variants.
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6 Synchronization of perception layer development
with Euro NCAP

The project has had continuous dialogue with Euro NCAP and reported its findings to Euro
NCAPs working group AEB. The final proposals from the project to Euro NCAP, based on the
field case analysis and the restrictions with only one parameter change from the 2023 Euro
NCAP test scenarios, consisted of 26 Car-to-Pedestrian crossing test cases for 2026 update.

Each of the proposed Car-to-Pedestrian SCP robustness test cases, was delivered with a
description in more detail of the layout based on the Euro NCAP 2023 test scenario

description. As an example, test details for the proposed test scenario A.7 are shown in figure
18 below.

A7 CPNA - 25% with stationary pedestrian in front of pedestrian path

Standard CPNA-25% with stationary pedestrian standing before walking pedestrian path AA.

Axes Values
AA T Trajectory of pedestrian dummy H-point in std CPNA

BB | Axis of centreline of Vehicle under test

Distances
E | Dummy H-point, start to 50%-impact 4.0m
G | Dummy acceleration distance (walking) 1.0m
C | Stationary dummy H-point to VUT centreline BB 2.5m
D | Stationary dummy right shoulder to pedestrian path AA 1.0-1.5m
H | Impact point offset for 25%

Points

M | Impact position for 25% nearside scenario

Figure 18. Layout description of proposed test scenario A.7 in accordance with Euro
NCAP standard.

Of the 26 proposals (table 8 below), Euro NCAP adopted 20 in the “Technical Bulletins CA 002
— Verification condition for robustness layers vi.1” and 4 in the extended standard test for the
2026 Crash Avoidance protocol update.

Link to Euro NCAP 2026 Crash Avoidance protocol, where the Frontal Collisions protocol and
Technical Bulletins CA 002 can be found: https://www.euroncap.com/crash-avoidance/
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Table 8.

List of the 26 VERDAS test case proposals for Car-to-Pedestrian SCP 2026 update.

Euro NCAP
VERDAS VERDAS test case proposal for 2026 update.
test case 2023 scenario
proposal ' (Euro NCAP 2023 with one parameter change)
(baseline)
Al CPNA 25% & 75% | Use of child pedestrian instead of adult pedestrian.
A2 CPNA 25% Pedestrian starting position closer to the road at 3.0m (4.0m-25%).
A3 CPNA 25% Decreased impact point 10% instead of 25%.
A4 CPNA 25% Increased pedestrian speed, running 8km/h instead of walking 5 km/h.
A5 CPNA 25% Pedestrian trajectory variation +/- 20deg from 270deg.
A.6 CPNA 25% Car (dark colored) parked to right side behind the pedestrian path.
A7 CPNA 25% Adult pedestrian dummy standing nearside in front of pedestrian path.
A8 CPNA 25% Electrical cabinet/trash bin positioned nearside in front of pedestrian path.
A9 CPNA 25% Streetlight post positioned nearside in front of pedestrian path.
A.10 CPNA 25% Traffic light post positioned nearside in front of pedestrian path.
A1l CPNA 25% Traffic signpost positioned nearside in front of pedestrian path.
A.12 CPNA 25% Parked bicycles positioned nearside in front of pedestrian path.
A.13 CPNA 25% Row with multiple bollards positioned nearside in front of pedestrian path.
A.14 CPNA 25% Low traffic signpost positioned nearside in front of pedestrian path
A.15 CPFA 50% Use of child pedestrian instead of adult pedestrian.
A.16 CPFA 50% Traffic light post positioned far side in front of pedestrian path.
A.17 CPFA 50% Traffic signpost positioned far side in front of pedestrian path.
A.18 CPFA 50% Adult pedestrian dummy standing on far side in front of pedestrian path.
A.19 CPFA 50% (day) | Stopped oncoming car in adjacent lane behind pedestrian path. (Day time)
A.20 CPFA 50% (night) ngp;ijezﬁgﬁgi?éi;lrt tiir;z:;l)j’acent lane behind pedestrian path. With low beam
A21 CPNCO 50% Decreased impact point 25% instead of 50%.
A22 CPNCO 50% Pedestrian starting position closer to the road at 3.0m (4.0m-25%).
A23 CPNCO 50% Increased pedestrian speed, 8 km/h instead of 5 km/h.
A24 CPNCO 50% Child pedestrian walking in between parked cars.
A25 CPNCO 50% Cars parked in reverse order compared to 2023, with larger car as 2" car.
A6 CPNA 25% (night) Stopped oncoming car in adjacent lane behind pedestrian path. With low beam and

streetlights (Nighttime),
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7 Conclusions

The results from the project show that by introducing more real-world elements to the Euro
NCAP 2023 idealized test scenarios, will affect the performance on the ADAS on test track. By
updating test scenarios based on real-world field data analysis, with important elements like
different perception layers. The tests will be more realistic and challenging, leading to more
robust ADAS performance.

The project focused on the most frequent and severe type of Car-to-Pedestrian collision, the
SCP collision, and proposals for the Euro NCAP 2026, limited to one layer update. By in-depth
case-by-case field data analysis, a list was created with the most common elements that might
influence the pedestrian detection and tracking. After track testing, a list was created with 26
proposals for Euro NCAP 2026 updated Car-to-Pedestrian SCP test scenarios with one
perception layer change. Euro NCAP have adopted 24 of these proposals for 2026 protocol
update, 20 will be introduced in the “Technical Bulletin CA 002 — Verification condition for
robustness layers vi.1” and 4 in the extended standard test for the 2026 Crash Avoidance
protocol update.

Euro NCAP will continue the update of the physical test scenarios to better mimic real-world
traffic environment and in the next step towards 2029, the plan is to allow multiple
combinations of infrastructure elements and road users in the test scenarios.
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8 Dissemination

In continuous dialogue with Euro NCAP, most of the proposed test scenarios have been
adopted in the 2026 rating update, either in the protocol’s standard scenarios or Technical
Bulletin CA 002 robustness scenarios. The introduction in Euro NCAP is likely also influence
the introduction in other NCAP’s around the world e.g. ANCAP, Latin NCAP, ASEAN NCAP.

The results from this paper will be presented on our internal channels at RISE, accompanied
by a post on LinkedIn. The project will also be presented for the research and competence
centre SAFER, which has close to 50 partners from the Swedish automotive industry.

A scientific paper describing the field data method and analysis, will be presented at the ESV
2026 conference May 2026 (ESV paper number 26-256).
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