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Executive Summary 

This document details the work carried out in the Task 1.4 which is responsible for identifying the use cases 
and scenarios. To enable the development and the validation of the i4Driving human driver model, a scenario-
based iterative process has been proposed in this document, covering the complete V system development 
model. With a scenario-based development and testing process, having the right scenarios which correspond 
to users’ requirements and use cases are crucial for ensuring that the correct system is developed.  

Multiple input sources were considered when deriving the use cases and scenarios, including partner’s one 
on one interviews, a collaborative brainstorming exercise aimed at collecting useful scenarios, real world 
accident data derived scenarios and regulation (the ALKS regulation) derived scenarios. All the derived 
scenarios are represented using multiple scenario description abstractions, covering abstract scenario level 
(using the BSI Flex 1889 standard), logical scenario level (using the WMG SDL level 2 format), and concrete 
scenario level (using the ASAM OpenSCENARIO and OpenDRIVE formats). In addition, all the scenarios 
derived contain dynamic visualisations using the GIFs.  

Based on the methodology method in the previous section, 61 scenarios in total were obtained to form the 
initial scenario set. At a high-level overview, the scenarios cover 6 main road layouts, as shown below. The 6 
road layouts are: two lane urban road, T-junction, crossroad, urban curved two-lane road, two lane/three lane 
motorway, motorway merging slip road. The scenarios, together with the associated files are hosted in the 
Safety PoolTM scenario database for project partners to access and maintain.  
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1 Definition of Terms 

User case:  a description of all the ways an end-user wants to "use" a system.  

Operational Design Domain (ODD): a specification of the ADS that defines the operating conditions within 
which the system is designed to operate safely; such conditions consist of scenery elements, environmental 
elements and dynamic elements. 

Behaviour: all the real-time operational and tactical functions required to operate a vehicle in on-road traffic. 
NOTE: this excludes the strategic functions, such as trip scheduling and selection of destinations and 
waypoints, and includes, without limitation, the following subtasks:  

a) lateral vehicle motion control via steering (operational);  
b) longitudinal vehicle motion control via acceleration and deceleration (operational); 
c) monitoring the driving environment via object and event detection, recognition, classification, and 

response preparation (operational and tactical); 
d) object and event response execution (operational and tactical);  
e) manoeuvre planning (tactical); and  
f) enhancing conspicuity via lighting, sounding the horn, signalling, gesturing, etc., (tactical). 

Scenario: temporal development between several scenes in a sequence of scenes. Every scenario starts with 
an initial scene. Action and events as well as goals & values may be specified to characterise this temporal 
development in a scenario. Other than a scene, a scenario spans a certain amount of time. 

Dynamic element (scenario): movable objects and actors with which the automated vehicle (AV) interacts in 
the operational design domain (ODD) within the dynamic driving task (DDT) timeframe. 

Scenery element (scenario): non-movable elements of the ADS equipped vehicle’s operating environment. 
NOTE: this definition is in the context of an ODD. 

Environmental conditions (scenario): weather and other atmospheric conditions. NOTE: environmental 
conditions do not contain scenery elements. 

Vulnerable Road Users (VRU): non-motorized road users, such as pedestrians and cyclists and horse riders, 
as well as motorcyclists, users of mobility scooters or e-scooters, and persons with disabilities or reduced 
mobility and orientation. 
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2 Introduction 

The vision of i4Driving is to lay the foundation for a new industry-standard methodology to establish a 
credible and realistic human road safety baseline for virtual assessment of CCAM systems. The two central 
ideas we propose are (1) a multi-level, modular and extendable simulation library that combines existing and 
new models for human driving behaviour; in combination with (2) an innovative cross-disciplinary 
methodology to account for the huge uncertainty in both human behaviours and use case circumstances. 
This rigorous treatment of the uncertainty is crucial to assess how much of our confidence in model inputs, 
parameters, and structure is justified. It also makes explicit how experts from different disciplines judge the 
outcomes and how justified the underlying assumptions really are.  

This deliverable – ‘D1.6 Methodology and results: relevant use cases and safety-critical scenarios’ outlines the 
methodology developed in this task for the identification of users, use cases, requirements on scenarios from 
i4Driving partners. Input sources include: 

1) Task 1.4 partner interviews to identify their scenario design goals within the project;  
2) WP3 Miro board workshop outcome to define the model requirements; 
3) Voluntary input from WP6 partners since they will be executing the scenarios during the WP6 activities; 

and  
4) Existing scenarios generated based on accident, regulations, standards and guidelines.  

For item 1, 2 and 3, analysis was performed on these use cases to extract clear Operational Design Domain 
(ODD) and behaviour elements which can be easily used for scenarios identification (e.g., existing scenarios 
on the Safety PoolTM scenario database [1]) or scenario generation (based on ODD and behaviour). In addition, 
existing scenarios (from item 3 and 4) can also be enhanced with further ODD and behaviour input to 
become more relevant to the identified requirements. To represent the ODD and behaviour elements, 
existing standardised ODD and behaviour tags, based on the ASAM OpenLABEL [2] scenario tagging 
standard, are used. This is achieved by using identical ODD and behaviour keywords as in the OpenLABEL 
standard during the requirement collection process when recording partners input. By doing so a smaller set 
of representative scenarios can be used to achieve full coverage of requirements from the use cases. The 
scenarios are then stored and organized within the Safety PoolTM scenario database for the project purposes.  

An illustration of the proposed workflow for the interview-based requirements collection is shown in Figure 
1. This high-level overview illustrates the process as we move from user identification through use cases and 
requirements derivation. It is not known until the derivation of requirements whether Safety PoolTM 
currently contains all necessary scenarios to fulfil the requirements of all use cases. During the user 
identification, partners are also encouraged to not only represent their actual real-life user groups, but also 
include any interested user groups they would like to represent.  

 
Figure 1, overall workflow for use case and scenario identification 

Partners from Task 1.4 and from WP6 are interviewed for this task, as shown in the table below. A wide range 
of user groups have been recorded to give varied perspectives on scenario generation for safety critical 
scenarios. The user groups capture interests from Academia, Insurance, Test centres, Driving simulators, 
technical services and Industrial research, Tier 1 supplier. The aim of the process is to demonstrate a traceable 
and effective way to derive a set of scenarios for the i4Driving project, following the V model for system 
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development approach. The outcome of the process is a set of 30 - 40 scenarios which demonstrate the 
fulfilment of the extracted scenarios.  

Partners involved in use-case investigation. 

Interview Candidates User Group 

THAB Academia 

VTI Driving simulator 

SWRE Insurance  

CTAG Research Center with driving 
simulator and test tracks  

RDW Technical service 

ZF Research, Tier 1 supplier 

 

This report will cover the methodology behind the identification of use cases, collection of data for these use 
cases via interviews with partners of different user groups, analysis of the data collected in these groups and 
the process of scenario filtering on the extracted use case requirements. Section 2 and 3 covers the 
methodology used for data collection and validation, provides contextual knowledge on scenarios and the 
traceability of the use cases to the V model for scenario-based system validation. Section 4 provides 
requirements and scenario sources. Section 5 details the result of the use case identification and the 
extracted scenario requirements. Section 6 covers the scenarios that have been generated as a result of the 
use case analysis. 
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3 Methodology 

 

Figure 2, overview of the workflow 

 

Figure 2 illustrates a high-level overview of the process followed to identify relevant use cases and safety 
critical scenarios workflow. There are four main sources that resulted into the i4Driving:  

1) partners’ ODD & behaviour requirements input,  

2) existing scenarios (either from partners or already in Safety PoolTM scenario database),  

3) Miro board exercise, which also result into a set of ODD and behaviour keywords,  

4) newly created scenarios (for example, to merge two similar scenarios collected from partners into 
one combined scenario).  

In addition, the ODD & behaviour keywords from partners’ interview and Miro board exercise were further 
merged to enhance existing scenarios. Finally, all the scenarios are uploaded and hosted in the Safety PoolTM 
scenario database, where partners can exchange, access (both via website and API) for development and 
testing purposes. 

As shown in Figure 3 [3], to create a traceable process for system development and testing, the V model is 
commonly incorporated involving multiple abstraction and detail levels. Previously, different scenario 
abstraction levels (functional, logical and concrete) have been introduced within the industry and mapped 
to the V model. In the i4Driving project, we extended the reach of the traceability to include user, use cases, 
and ODD & behaviour requirements. Task 1.4 covers and end-to-end process from user to concrete scenarios. 
Different abstraction levels of scenarios and their relations will be discussed further in section 3. 
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Figure 3, V model for system mapped to i4Driving T1.4 scope 

 

3.1 Validation of the process 

The methodology for scenario generation should be critically assessed to ensure that the scenarios 
generated are safety-critical and are a true representation of the ODD of the system. The factors on which 
this process is assessed is as follows:  

1. Coverage: The scenarios generated through any methodology shall be covering all the possible safety 
critical scenarios a vehicle can come across during its operations within its ODD. By ensuring coverage 
of scenario database, we can ensure test coverage required to achieve operational safety. This 
methodology ensures coverage by two factors: 

a. Multiple sources: As mentioned in the methodology section the new scenarios (apart from 
the identified existing ones) are derived from three different sources. Deriving scenarios from 
ODD and behaviour requirements identified by the users ensures that the scenario 
identification process has a human centred approach. Human centred approach for scenario 
extraction ensures coverage at the abstract scenario level. Moreover, by using the existing 
scenario database the methodology ensures coverage at concrete scenario level and helps 
fill any gaps in scenario identification from users.  

b. Iterative Process: As mentioned in chapter 0, as the methodology is following an iterative 
process this ensures that new users can provide their input and also the coverage from 
existing users can be extended with the possibility of adding coverage metrics [4]. 

2. Scalability: Scenario generation methodology shall be scalable enough to cater to new user scenario 
request. The method is only scalable if it can result in new scenarios for different user group or ODD 
or ADS system. This is particularly important to analyse as it also ensures that the methodology is not 
limited and skewed to a particular set of users. As mentioned in chapter 0 this methodology has 
ensured that new user set can always be added and doing such shall not result in adding repetitive 
scenarios.   

3. Data Quality and assurance: The data required to appropriately resemble a real-world scenario in a 
simulated environment has a high-quality prerequisite. By using trusted and standardized sources 
like GIDAS and Safety Pool this methodology ensures that the data meets the quality standards 
required to develop robust scenarios simulating the real world. 
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4 Scenarios & Scenario Database 

4.1 Functional, Abstract, Logical and Concrete Scenario Levels 

A widely referenced definition of scenario is proposed by Ulbrich et al [5], it states that a scenario is the: 

‘temporal development between several scenes in a sequence of scenes. Every scenario 
starts with an initial scene. Action and events as well as goals & values may be specified to 
characterise this temporal development in a scenario. Other than a scene, a scenario spans 

a certain amount of time.’ 

Three different levels of scenario abstractions were originally proposed by Menzel et. al [6], they are 
functional scenarios, logical scenarios, and concrete scenarios. A functional scenario describes the scenario 
at a semantic level, the entities and their relation are described via a linguistic notation. Logical scenarios 
target the scenario content at a state space level; it represents the entities and their relations using 
parameter ranges. Concrete scenarios also target scenario content at a state space level; however, it 
represents the entities and their relations using “specific” or concrete values. As an addition, Neurohr et al. 
[7] recently extended the three levels of scenarios by a fourth level – abstract scenarios. Abstract scenario 
sits in-between the functional scenario and logical scenario, it utilises a formalised format to organise the 
scenario descriptions, usually adopting a natural language-based expression. Under the new definitions, the 
functional scenario abstraction does not have a formalised format, but rather it is free-form; whereas the 
abstract scenario level incorporates a formalised grammar. BSI Flex 1889 standard [8] establishes a natural 
language based abstract scenario description format. 

By presenting scenarios at multiple levels of abstraction, they can be interpreted by multiple stakeholders 
across the V model for system development, within whom requirements on human and machine readability 
might be varied. Being able to convert between different abstraction levels is also a key advantage for 
maintaining traceability during the system development and testing phases. Within the Safety PoolTM 
scenario database, scenarios in multiple formats can be stored, ranging from the BSI Flex 1889, WMG SDL 
level 2 (as part of the two-level abstraction language) [9], and ASAM OpenX (OpenSCENARIO 1.x [10], 
OpenDRIVE [11]). In WP3 on the experimental activities, both open source and commercial simulators will be 
used, such as SCANeR, and simulators built on several individual sub-components including SUMO [12], 
Unreal Engine , esmini [13]. Having the executable scenario format in the OpenX standards allows the 
conversion to other format that such simulators execute on. 

WMG’s two-level SDL was built on the understanding that multiple stakeholders, with varying levels of 
expertise will be required to interact with scenarios at multiple stages throughout the V&V workflow. 
Therefore, the expectation that a scenario should be understandable to all using a single representation is 
challenging. The WMG SDL has two specification forms, level 1 and level 2. Level 1 describes Abstract 
scenarios and is now part of the BSI Flex1889. Scenarios are expressed in structured natural language, but 
lack the detail required for simulation. Level 2 describes Logical and Concrete scenarios. This format is 
readable and allows for more detailed expressions of scenarios. It is expected that the number of scenarios 
increases as you move along the abstraction continuum (in Figure 3), where a single Abstract scenario can 
equate to many Concrete scenarios. SDL-level 2 scenarios can be made into concrete scenario descriptions 
using exact values in the description rather than ranges.  

OpenSCENARIO1.x and OpenDRIVE are low level xml-based formats which can be executed across a variety 
of simulators. The drawbacks of them are that: 1) they are not human readable, and therefore cannot satisfy 
certain user requirements, 2) OpenSCENARIO 1.x covers the dynamic and environmental aspects, and 
OpenDRIVE covers the road network, this leaves part of the ODD elements uncovered under neither 
standards, such as trees and buildings. Although a user could add such additional ODD elements within the 
object description in OpenDRIVE, such descriptions, from a language point of view, could benefit from 



 Methodology to identify relevant use cases and safety critical scenarios | 17.05.2023 

  Page | 12  

further development and alignment with ODD requirements. By enabling the conversion between BSI Flex 
1889, the WMG SDL level 2, and the OpenX format, a gap in the current scenario description formats can be 
fulfilled, as outlined by the ‘Simulation Scenarios’ study [13]. This gap resulted from a missing link between 
high level languages and low-level formats (OpenSCENARIO1.x and OpenDRIVE).  

Open-source toolchains are developed at WMG to translate between logical scenarios (WMG level 2) and 
abstract scenarios (BSI Flex 1889), and between logical scenarios (WMG level 2) and concrete scenarios 
(ASAM OpenX). As seen in Figure 4. In addition, manual adjustment can be made to the generate scenario 
and road network files by using the Mathwork’s RoadRunner software. 

 

4.2 Conversion 

To allow for seamless use of scenarios on Safety PoolTM, and to bridge the gap between readability offered 
by more abstract languages, and simulation support for ASAM OpenX languages, a methodology for 
translating scenarios specified in WMG-SDL Level 2 to ASAM OpenX equivalents, has been developed and 
integrated into Safety PoolTM [14]. All scenarios which have been uploaded to Safety PoolTM have been 
converted to OpenX equivalents, and any newly uploaded scenarios can be validated and converted into 
OpenX at the push of a button. The translation itself is a semantic translation which outputs an 
OpenSCENARIO 1.1 & OpenDRIVE 1.7 pair for each SDL Level 2 scenario as is depicted in Figure 5. The 
methodology for this conversion is twofold and involves first parsing the SDL into an object structure that 
can be searched and manipulated, then a mapping of the WMG-SDL components to their OpenX language 
equivalent components is performed.   

 

Figure 5. Illustration of the output of the translation from one WMG-SDL Level 2 to ASAM OpenX. 

4.3 Fine-tuning the OpenX scenario format in Roadrunner 

Based on the auto-converted OpenX file, feedback was received from the partners, both on the dynamic part 
(OpenSCENARIO) and the road layout (OpenDRIVE). Suggestions were received on how to improve the road 
layout, they include having a rounder connection between roads, improving the road and lane travel 
direction, adding more rich ODD elements. To achieve such, manual refinement was carried out using the 
commercial scenario design tool RoadRunner from Mathwork, as illustrated in Figure xxx. 

 

Figure 4, A mapping of Safety PoolTM associated languages to the abstraction levels of scenarios. 
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Figure 6. illustration of the scenario manual fine-tuning using the RoadRunner tool. 

 

4.4 Safety PoolTM Scenario Database 

The Safety Pool™ Scenario Database (SPSD) is a secure repository of the test scenarios for Connected and 
Autonomous Vehicle (CAV) technologies. The SPSD was developed to support the development and 
verification and validation of ADS technologies. The SPSD has been created as part of a collaboration 
between WMG, University of Warwick, UK and Deepen AI. SPSD is also supported by the World Economic 
Forum as part of their Self-Drive Initiative and the UK’s Centre for Connected & Autonomous Vehicles (CCAV). 
The Safety PoolTM Scenario Database is currently the largest public scenario database, hosts over a quarter 
million scenarios generated from a variety of methods and sources (e.g., accident/insurance-claim data, real-
world test data, systems engineering, ontologies and rules of the road, standards and regulations). 

The primary role of the SPSD is to accelerate the pace of ADS technology development by providing an 
extensive database of test scenarios which can be used for testing Automated Driving Technology via 
simulation and in the real-world. It will achieve this by facilitating the sharing of scenarios between 
organisations, regulators, and researchers and by being an integral part of the CAM TestBedUK ecosystem - 
assisting organisations with testing their ADS on CAM TestBedUK and other international testbeds and on 
simulation platforms. The SPSD promotes the sharing of scenarios by facilitating the publishing of scenarios 
to public libraries within the SPSD, whilst organisations also have the ability to store scenarios which are 
private to them in order to benefit from the test planning tools offered by the database. Users can access 
the SPSD via a Web Application and there is an Application Programming Interface (API) to allow 
organisations to connect their existing testing infrastructure to the database so that they can download 
scenarios to feed into their testing toolchain. 

 

Figure 7. Scenario Database in relation to types of user organisations 
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As mentioned earlier, the backbone for sorting and organising the scenarios within the database is the ODD 
& behaviour-based scenario tagging mechanism, referenced to the ASAM OpenLABEL scenario tagging 
standard. The ODD & behaviour tags are further aligned with the relevant standards for ODD (PAS 1883 [15], 
and ISO 34503 [16]) and are in the harmonization process with ASAM OpenXOntology [17] domain ontology. 
Scenarios generated from the activities in this task will be stored in all three scenario abstraction formats: 
BSI Flex 1889, WMG’s SDL Level-2, and ASAM OpenSceanio v1.1 and OpenDrive v1.7. In addition, the ODD and 
behaviour tags for each of the scenarios are obtained. 
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5 Requirements and Scenario Sources 

5.1 ODD and Behaviour 

The ODD of the system is a key component for its development and testing. An effective scenario-based 
development and testing workflow needs to consider ODD throughout the cycle. Mapped to the V model for 
system development and testing (seen on Figure 3), ODD are introduced at the top left side of the V as part 
of functional design specification, the traceability back to this ODD is then reflected to the bottom of the V 
throughout the system development, and to the right side of the V for its evaluation. A widely referenced 
definition of ODD can be found in the SAE J3016 [18], which states the following:  

‘[The] Operating conditions under which a given driving automation system or feature 
thereof is specifically designed to function, including, but not limited to, environmental, 
geographical, and time-of-day restrictions, and/or the requisite presence or absence of 

certain traffic or roadway characteristics’ 

It is important to understand the unique relations between ODDs and scenarios. Both scenarios and ODDs 
contain scenery elements, environmental conditions, and dynamic elements, it is therefore important to 
differentiate between the two and to be able to visualise the differences. From a domain composition 
perspective, scenarios cover the additional behavioural aspects which is outside the scope of ODD, as seen 
in Figure 8.  

 

Figure 8. Domain decomposition between scenario and ODD 

Figure 9 illustrates the relationship between individual scenarios and the ODD boundaries at a deeper 
semantic level. ODD represents the intended operating ‘boundary’ of the system based on the design 
specification, as represented by the square. Whereas the scenarios corresponding to individual unique 
combinations of the attribute values, which can either be inside, on, or outside the ODD boundary. An 
example of an ODD statement can be ‘a suitable rainfall rate of up to heavy rain’ when the applicable range 
for rainfall is between ‘no rain’ to ‘heavy rain’. However, the corresponding scenario would specify a value or 
value range for the rainfall (for example, 10 mm/hr, or 10-15 mm/hr – mild rain). Taking another example, an 
ODD would state that the system can handle roundabouts, minor roads and pedestrians; this is a list of 
elements the system can handle regardless of their spatial and temporal arrangement. However, at the 
scenario level, it needs to state how the roads are connected to the roundabout (e.g., road connecting angle, 
dimensions), and how the pedestrian is placed within the scenery, and how the pedestrian behaves. 

Within a scenario-based evaluation workflow, the claimed ODD boundary of the system needs to be fully 
explored using scenarios. More importantly, the edge-cases (or those scenarios that fall at or near the 
boundaries) may be of specific interest from a testing point of view because they examine whether the HAV 
can handle the values that define the ODD limits.  
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Figure 9. Relation between ODD and scenarios 

ODD offers an ideal entry point for requirements mapping. Through a series of investigative questions the 
ODD of a use case can be established using standardised industry terms found in taxonomies such as ISO 
34503. Considering the whole framework for ADS development, validation and verification through the 
visage of ‘ODD & behaviour’ allows for traceability through the process. OpenLABEL allows for the standard 
tagging of some behavioural terms, while maintaining the ODD labels from the aforementioned taxonomies. 
If this process of scenario tagging using standardised terms is maintained, then searching for scenarios that 
satisfy the requirements is a simple process.  

5.2 Scenario Generation Categories on Safety PoolTM 

The scenario generation methods that form the existing scenarios in the Safety PoolTM database come from 
a combination of data-based and knowledge-based concepts. There are currently 8 methods that are 
exploited and that contribute to the ~250,000 live scenarios in the database. Figure 10 below demonstrates 
this, methods 3-7 are knowledge-based, and 1, 2, 8 are data-based. 

 

For option 1, both publicly available and private (if applicable) accident datasets are used as inputs to the 
scenario generation pipeline to create identical scenarios, or similar scenarios (but not identical). One 
example is the UK STATS19 [19] accident dataset, which was studied previously [20] to identify accident 
hotspots and scenario parameters that contribute to the causation of accidents. The severity of the accidents 
recorded can be used as a filter such that characteristics of scenarios that lead to accidents of specific severity 
can be extracted. Analysing severe incidents provides useful data in trends that lead to dangerous scenarios. 

For option 2, insurance records are utilised as another data source input to the scenario generation pipeline 
to re-create the recorded scenarios, or to generate scenarios in a similar category. Previously at WMG, 
anonymised insurance claim records provided by a project partner were used to identify trends and explore 

 

Figure 10. Illustration of the generation methodologies that contribute to the scenarios stored in Safety PoolTM. 
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the parameter combinations in the near-miss events that led to the claims. Such scenarios can be utilised to 
study these near-miss situations and provide better awareness for the system and system developers. 

Different from option 1 and 2, option 3 is a knowledge-driven scenario generation method; it utilises experts’ 
knowledge on a specific domain, which in this case is the ADS internal system architecture, to generate 
scenarios. As an example, at the WMG V&V team, The Systems Theoretic Process Analysis (STPA) was 
performed on several AV stacks to identify potential system failure nodes and hazardous situations[21]. The 
analysis can then be converted into a set of logical scenarios together with their corresponding pass/fail 
criteria and input into the scenario database. 

Option 4 uses the formal analysis approach, utilising the highway code rules for scenario generation. Each of 
the highway code rules describes a hypothetical driving scenario with the corresponding behaviour, scenery, 
and environmental elements. Through a formalisation process (involving consultation with the relevant 
authorities), the traffic rules are converted into unambiguous, machine-readable logical statements.  Upon 
formalisation, further analysis can be performed to identify the combination of scenario parameters that will 
result in a violation or unsafe situation as defined by the regulation. 

Option 5 uses either the system ODD, or the associated ODD elements along a designated operating route as 
the input for scenario generation. Based on such ODD input, the system’s corresponding permitted 
behaviours can be filtered out from the behaviour library which contains all the maneuvers as well as 
communicating behaviours. This results in a list of ODD elements, together with applicable behaviours. By 
further using an ontology model and a set of rules for constructing logically viable scenarios (e.g., overtake 
is not valid when the overtaking vehicle starts in front of the vehicle being overtaken), individual scenarios 
can be generated. By using such a method, a large number of scenarios can be generated across the whole 
pre-defined ODD space, ensuring sufficient coverage. 

Option 6 uses an ontology-based scenario generation approach. An ontology defines all the classes (e.g., Car, 
Road) within the domain. It also includes all the relationships (e.g., is on, faster than) between classes and all 
the pre-defined rules. An example rule can be ‘if road A is connected to road B, then the width of road A must 
equal to the width of road B’; such rules will ensure the correct instantiation of a scenario. By using: 1) a well-
developed ontology, with the associated classes, relationships, and rules; 2) a highly abstract scenario 
description of interest at the functional level or a set of conditions, the abstract information can be converted 
and detailed into a large number of logical scenarios that satisfy the pre-defined conditions.  

In addition to the above-mentioned scenario generation methods, existing scenarios already defined in 
standards, regulations or guidelines can also be utilised for the testing of an ADS, for example the scenarios 
set out in ISO22737 on Low-Speed Automated Driving (LSAD) [22], European New Car Assessment 
Programme (Euro NCAP) , and the Automated Lane Keeping Systems (ALKS) regulation [23]. ISO22737 has 
been developed for LSADs, the Euro NCAP provides a set of testing scenarios for the safety assurance of 
vehicles, and the ALKS regulation aims at establishing uniform provisions concerning the approval of vehicles 
regarding the ALKS functions. 

Option 8 includes the scenarios that occur during real-world trials and deployments. Such scenarios might 
not have been considered in pre-deployment but are key learnings that can be fed back into the scenario 
generation process. 

5.3 Scenario Input Sources for i4Driving  

5.3.1 GIDAS-based Scenarios Supplied by ZF 

German accident data is similarly publicly available in a database known as GIDAS (German In-Depth Accident 
Study) [24]. Within this database accidents have been documented in detail for the cities Hannover and 
Dresden since 1999. Analysis is performed to categorise the data into instances of the following scenarios:  

• Car-to-Car Crash, 
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• Car-to-Pedestrian Crash and  

• Car-to-Cyclist Crash.  

The data can be assigned to these different crash categories and then further analysis can be performed into 
the frequency of accident types to inform the creation of safety-critical scenarios. A high-level overview of 
the process can be seen in Figure 11. Based on this workflow, an accident analysis was done for the 
aforementioned conflict-scenarios with following conditions: 

• Year of accident:  since 2000 

• Year of first car-registration: since 2000 

• Area of interest:   urban area of Hannover and Dresden 

It must be mentioned that the resulting data of this workflow describe the conflict scenarios causing an 
accident, and not the accident itself. 

 

Figure 11. Derivation process of accident data based on the GIDAS database 

As a further input the results from the project SAFE-UP [25]- analyzing active and passive systems and use 
cases the systems have to be validated against -  had been used to define safety critical scenarios for Car-to-
Pedestrian and Car-to-Cyclist crashes. In this respect, the source of the analysis again was the dataset 
provided by GIDAS. 

 

5.3.2 1 to 1 Interviews 

As described in the methodology, the primary intention of the 1 on 1 interviews was to explore the relevant 
use cases and extract the requirements for scenario generation. This section will be further documented in 
more detail in the next section. 

5.3.3 Miro Board Exercise 

An exercise took place as part of the work package 3 activities to develop some scenarios directly from the 
partners involved in this work package. During the exercise, the workshop organisers arrange a list of ODD 
& behaviour keywords and invited the participants of the meeting (project partners) to select among those 
keywords and create combinations of ODD & behaviour to represent their interested scenarios. This exercise 
is similar to the 1 to 1 interview process in terms of the end results (sets of ODD and behaviour keywords 
which represent scenarios at an abstract level), however more partners participated in this exercise, 
therefore the outcome is analysed and merged to form one of the key layers of i4Driving scenarios. 

The keywords outcome from the workshop are grouped into similar scenarios, a visual representation of an 
example cloud from the Miro board is provided in Figure 12. 

Database: GIDAS
Accidents have been documented 
in detail for the cities Hannover 
and Dresden since 1999

Analysis
Analysis of the accidents according 
to following scenarios:

Car-to-Car Crash

Car-to-Pedestrian Crash

Car-to-Cyclist Crash

Result
Assignment of accidents to 
different conflict scenarios

Identification of most common 
conflict scenarios
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Figure 12. Individual scenario input based on the Miro board exercise 

5.3.4 Existing Scenarios on Safety PoolTM (Standards, Regulation and Guidelines, Accidents) 

Whenever it is possible, providing that there are not conflicting ODD & behaviour requirements between the 
existing scenarios and the partners input from 4.3.1 – 4.3.3, we tried to align further with existing Safety 
PoolTM scenarios libraries (especially on the accident data, standards, regulations, and guidelines-based 
libraries). Using the ODD & behaviour tagging mechanism, we can identify the frequently accident library 
tags and merge the absent features into the existing scenarios. Furthermore, for the regulation and 
standards-based library, we aligned the work in progress i4Driving scenario set with ISO 22737, ALKS, and 
Euro NCAP scenarios. We achieved this by introducing additional agents or combining scenarios to align with 
existing scenarios. 

5.3.5 ALKS Regulations 

The UN Regulation No 157 on “Automated Lane Keeping Systems”, released in 2021, foresee testing ALKS in 
three traffic disturbance critical scenarios, under which the emergency maneuver performed by a skilled and 
attentive human driver succeeds in avoiding a collision. According to the regulation, an ALKS must perform 
at least as well as an attentive and skilled human driver. 

Following three are traffic critical scenarios: 

(a) Cut-in: the “challenging vehicle” suddenly merges in front of the “ego vehicle”; 

(b) Cut-out: the “challenging vehicle” suddenly exits the lane of the “ego vehicle”; 

(c) Deceleration: the “challenging vehicle” suddenly decelerates in front of the “ego vehicle”. 

Each scenario is created based on situational variables relative to the operating conditions (e.g., roadway 
geometry, markings, lanes, road friction, lighting and weather conditions), to the initial conditions of the 
“ego vehicle” and of the other vehicles involved in the scenario (e.g., initial speeds, longitudinal and lateral 
inter-vehicle spacings), and to the other vehicles’ expected maneuver (e.g., deceleration rates, lateral 
velocity). 

The variability of human driver/ALKS response in each scenario, due to different values assigned to the 
situational variables, is explored in full factorial design of experiment. The detailed description of the above 
scenarios, including the initial conditions deemed most critical, can be found in [21]. 

The outcome of the scenario set would be: 1) reflecting the GIDAS accident scenarios input, 2) covering all 
non-conflicting 1 to 1 interview requirements, 3) covering all non-conflicting Miro board exercised collected 
requirements, 4) merging with existing safety critical scenarios based on further accident sources, and 
regulations/standards, 5) ensuring the consideration of ALKS regulation on the three critical scenario types. 
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6 Resulting Requirements 

6.1.1 CTAG 

User group being represented:  

Research centre: 

• Driving simulator 

• Test tracks 

• Human factor 

• Validation and evaluation 

Use cases:  

• Driving simulator tests to analyse human driving behaviour in complex manoeuvres at high-speed in 
a safe environment.  

• Test track tests to analyse human driving behaviour at low speed in real-world scenarios. 

ODD and Behaviour requirements:  

• Scenery – An emphasis on highway and urban scenery:   
o Urban scenery with two lanes in test tracks. 
o Freeway in driving simulator avoiding roundabouts (because of participant’s sicks). 

• Environment – No particular requirements on environmental conditions as long as they are limited 
to real-world conditions in test tracks.  Driving simulator allows for specific weather conditions, 
different daylight and/or variable traffic congestions. 

• Behaviour – Focus on overtaking while not on crossroads, junctions, or roundabout. A limitation of 
the test tracks testing is that no more than 5 vehicles can take part in a scenario, including the ego 
vehicle. In the driving simulator, higher congested traffic can be accommodated for. 

 

6.1.2 RDW  

User group being represented: Inspector from Technical service or Certification department of RDW.  

Use cases:  

• I want to I investigate if the ADS behaves at least as safe as a human driver. 

• I want to assess if the ADS is following the local traffic rules. 

• I want to assess if the ADS driving behaviour ensures smooth traffic flow. 

• I want to assess if the ADS exhibits anticipatory behaviours and responds in a predictable way in order 
to evaluate if the ADS reacts early and smoothly based on the perceived situation. 

• I want to compare the lateral behaviours between ADAS and Humans. 

• I want to compare the longitudinal behaviours between ADAS and Humans. 

ODD and Behaviour requirements:  

• Scenery – Roads with several lanes, complex road networks including junctions and roundabouts, 
severe road conditions, traffic signs, emergency vehicles, road curvature 

• Environment – Both regular and severe weather conditions  

• Behaviour – Anticipatory behaviour such as lane changes, merges towards the ego, high traffic 
volume, both lateral and longitudinal manoeuvres, speed changes of lead vehicle, stop and go of 
lead vehicle, cut-in and cut-out of another vehicle.  
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6.1.3 THAB 

User group being represented: Research institute.  
 
Use cases:  

• We have models for specific maneuvers, as observed from the vehicle level. We would like to 
incorporate human factor to have perspective from inside the car (driver level) 

• We want to combine driver level behaviour and vehicle level behaviour 

• We want to test ADS on the street and compare them with a skilled human driver, to enhance 
public confidence/ acceptance. 

 
ODD and Behaviour requirements: 

• Scenery – Emphasis on highway, crossroad  

• Environment – Adverse weather conditions namely, night conditions, heavy rain, fog. 

• Behaviour – A focus on higher density traffic, congestion, Urban congestion, lane change, object 
following, cut-in and cut-out, collision avoidance, V2I and V2V    

 

6.1.4 VTI 

User group being represented:  

• Driving simulator provider 

• Research institute 

• Tester 

Use cases:  

• To incorporate the MiRA (Minimum required attention) into the traffic modelling, focused on urban 
environments 

• VRUs interactions also need to be represented within the traffic model 
 
ODD and Behaviour requirements: 

• Scenery – Focus on urban scenery, include junctions (specifically crossroad, roundabout, T-
junction), pedestrian crossing (crosswalk), rural roads, stop sign and traffic light, vision occlusion, 
road elevation. 

• Environment – Adverse driving conditions namely, night conditions, vision impact from heavy rain, 
fog, snow. 

• Behaviour – A focus on VRUs: pedestrians, children, cyclists, e-scooter, motorcyclists. Giveway at 
crosswalk, overtaking the cyclist/VRU, right turn (Europe) in presence of VRU, merging into traffic. 

In addition, it would be interesting to investigate the driving difference based on region and culture, such 
as the left-hand drive and right-hand drive differences.  
 

6.1.5 ZF 

User group being represented:  

• Tier 1 supplier for the OEMs 

• Research institute 

Use cases:  

• Analyse the potential of V2X Communication against human driver behaviour 
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ODD and Behaviour requirements: 

• Scenery – Focus on urban scenery, single lane/multi lane, crosswalk, crossroad, traffic light 

• Environment – Dry, rainy, day, night 

• Behaviour – group of vehicles (more than 2), pedestrian, cyclists, lane following, pedestrian 
crossing, vision occlusion, left turn, oncoming traffic during turn, right turn, cyclists crossing, lead 
vehicle stops, lane change, other vehicle approaching target lane (for lane change), overtake with 
oncoming vehicle on other lane, dense traffic 

 
 

6.1.6 SWRE 

 User group being represented:  

• Insurance company 

Use cases:  

• Scenario-based accident frequencies calculation for human driver and comparison to the case of 
Autonomous Driver 

• Analysis and comparison of driving performance in mixed-driving flow for both human and 
autonomous driver 

• Measure of mitigation of accident severity of the ADS with respect to the human driver 
 

ODD and Behaviour requirements: 

• Scenery – both highway and urban scenery, different vehicle properties (mass). 

• Environment – different weather conditions/different visibility condition (sun, fog, rain, snow, day, 
night with and w/o road lights) and road condition (icy/slippery) 

• Behaviour – Considering distracted or low-reaction time drivers 

6.1.7 Miro Board Exercise  

The Miro board exercise resulted into 31 individual scenarios requirements. 

Scenario set 1: Pedestrian crossing, pedestrians VRUs, night conditions, emergency braking/obstacle 
avoidance, passenger cars 

Scenario set 2: Urban, intersection, cyclists, right turn, limited field of view 

Scenario set 3: Intersection, emergency braking/obstacle avoidance, right turn 

Scenario set 4: Highway, other vehicles not communicating 

Scenario set 5: Congestion, car following, emergency/heavy braking 

Scenario set 6: Overtaking of cyclists, rural roads, cyclists, other cars, tractor 

Scenario set 7: 4 lane motorway, cut-in, cut-out, on/off ramp, lane change, other cars, motorcycle 

Scenario set 8: On/off ramp, ram meetering, cut-in, limited field view 

Scenario set 9: Intersection, bus stop, VRUs, bus, limited field view, pedestrian 

Scenario set 10: Intersection, bike crossing, cyclists, overtaking 

Scenario set 11: 3 lane motorway, front vehicle following, hazard, animal on road 

Scenario set 12: Highway, overtaking, lane change, front vehicle, vehicle on back, environmental conditions, 
varying traffic density 
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Scenario set 13: 3 lane motorway, lane change, cut-in, rain, fog 

Scenario set 14: Urban, emergency braking, pedestrian, cyclists, limited field view, enviromental conditions, 
front vehicle 

Scenario set 15: Road curvature, cut-in/out 

Scenario set 16: Lane change 

Scenario set 17: 3 lane motorway, fast car moving in traffic, lane change without indicating, truck, vehicle at 
back, emergency braking 

Scenario set 18: 3 lane motorway, cut-in, varying density traffic 

Scenario set 19: lane change, obstacle in lane 

Scenario set 20: 2 Lane motorway, on/off ramp, vheicle yield from other lanes 

Scenario set 21: cut-in/out, lane change, 3 lane motorway, passenger cars, raining, emergency braking, 
obstacle avoidance 

Scenario set 22: 2 lane rural road, overtaking, truck, oncoming traffic, environmental conditions, limited field 
view 

Scenario set 23: 2 lane road, overtaking (both cars and cyclists), animal on road, hazard 

Scenario set 24: Urban, bus stop, crossing pedestrian, overtaking, stopped vehicle, blind spot 

Scenario set 25: 3 lane motorway, road works, road works, car following, merging, lane change, varying 
speed gantries 

Scenario set 26: Crossroad, passenger cars, right turn, pedestrian crossing, VRUs 

Scenario set 27: 3 lane motorway, car following, lane change, following front vehicle, merging into highway, 
indicating, limited view, truck 

Scenario set 28: Urban, good weather, overtaking, lane change, front vehicle 

Scenario set 29: Urban, stop and go, emergency vheicle, traffic jam 

Scenario set 30: 3 lane motorway, other vehicle merging 

Scenario set 31: Highway, tunnel, limited view, lane reduction, sudden breaking, vehicle on bck, front vehicle 

Whenever possible, the requirements collected from the Miro board exercise have been incorporated and 
merged with the existing scenarios between 5.1.1 – 5.1.6. 
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7 Change Request, Incorporating Further Use Cases 

 

 

Figure 13. Process of incorporating new use cases 

 

A library of scenarios has been devoted to the user case identification and generation task of this work 

package in Safety PoolTM. The library is currently private (only accessible to the contributing project partners) 

and contains approximately 36 scenarios that have been generated to cover the requirements of the 6 

identified users and use-cases.  New use-cases and requirements sets can be added to this library to enrich 

the scenario set later, the library is intended to be extensible and the methodology for use-case identification 

used post-project completion. 

As shown in Figure 13, the incorporation of new use cases can be divided into 2 different timeframes, within 

the duration of the project, and post the project completion. At the time of writing, work package 7 on 

disseminations, exploitation, and reproducibility is currently exploring an open-source channel to host the 

project outcome using platforms such as Github. It can be seen, within the project, the process is user -> use 

cases -> ODD + behaviour requirements -> scenarios -> model development -> V&V -> applications -> release. 

Upon the successful development of existing scenarios and use cases, the whole cycle can be iterative and 

accept further user input to expand the model’s capabilities. Outside the project scope, due to the open-

source nature, issues and feature requests will be accepted, the proper post project maintenance 

arrangement will be suggested by WP7 to handle revision.  
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8 Resulting Scenarios  

Based on the methodology method in the previous section, 61 scenarios in total have been obtained. Please 
note this will form the initial scenario set, during the rest of the project period and beyond the project, further 
use cases and ODD/behaviour requirements input will be acceptable as part of the open source and iterative 
development process. At a high-level overview, the scenarios cover 6 main road layouts, as shown below. 
The 6 road layouts are: two lane urban road, T-junction, crossroad, urban curved two-lane road, two 
lane/three lane motorway, motorway merging slip road.  

For evaluating the i4Driving model, one of the tasks in WP6 (Task 6.6) is the comparison of connected and 
not connected vehicles in terms of safety and efficiency. As a baseline scenario for safety and efficiency in 
terms of connectivity scenario 1 and scenario 58 is defined, respectively. All the other scenarios are based on 
these two and all the scenarios contain 3 vehicles. 

 

Two lane 
urban road 
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T-Junction  
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Crossroad 
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Urban 
curved two 
lane road  

 

Two 
lane/three 
lane 
motorway 

 

Motorway 
merging slip 
road 

 

 

The following section will go through each of the 61 scenarios, providing the scenario details in the BSI Flex 
1889 natural language-based scenario format at the abstract scenario level. All the scenarios are available on 
the Safety PoolTM scenario database with the logical level description using the WMG SDL level 2, as well as 
the concrete scenario level format using the ASAM OpenX (OpenSCENARIO 1.1, and OpenDRIVE 1.6). Please 
note that in all the scenario visualisation figures, the yellow car represents the Ego vehicle. 
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Scenario 1 – Urban - Lead Vehicles Slowing Down  

 

The scenario takes place in the late morning, under a normal lighting condition, and a lightly covered cloud 
condition. 

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight minor road. There are 2 lanes 
on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 
has broken line, Lane L2 has broken line. There are streetlights on Road R1, there is vegetation on Road R1, 
there are buildings on Road R1. 

There are 3 vehicles, vehicle ego, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 and Lane L1. Vehicle V1 
is at Road R1 and Lane L1, and vehicle V1 is at front of vehicle ego with a small distance. Vehicle V2 is at Road 
R1 and Lane L1, and vehicle V2 is at front of vehicle ego with a small distance. When vehicle ego is driving, 
vehicle V1 drives away from vehicle ego at its front with a distance, at a slower speed. Vehicle V2 drives away 
from vehicle ego at its front with a distance, at a slower speed. 

 

Scenario 2 -Urban - Pedestrian Crossing with Vehicles Behind 

 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition. 

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight minor road. There are 2 lanes 
on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 
has broken line, Lane L2 has broken line. There is a pedestrian crossing on Road R1. 

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R1 and Lane L1. Pedestrian PD1 is at Road R1 and Lane L1, and pedestrian PD1 is at front right of vehicle 
ego with a small distance. Vehicle V1 is at Road R1 and Lane L1, and vehicle V1 is at rear of vehicle ego with a 
normal distance. Vehicle V2 is at Road R1 and Lane L1, and vehicle V2 is at rear of vehicle ego with a normal 
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distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front right with a risky 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a safe distance, at a slow 
speed. Vehicle V2 drives towards vehicle ego at its rear with a safe distance, at a slow speed. 

 

Scenario 3 – Urban – T-Junction Pedestrian Crossing with Vehicles Behind Outbound 

 

 

The scenario takes place in the early evening, under a normal lighting condition, and a lightly covered cloud 
condition. 

There is a T-Junction, Junction TJ1, which has road connections with Road R1, Road R2 and Road R3. Road R1 
to Road R2 is to the right, Road R1 to Road R3 is straight ahead, Road R2 to Road R3 is to the right. There are 
3 roads, Road R1, Road R2 and Road R3. Road R1 is a normal length straight minor road. Road R2 is a normal 
length straight minor road, and Road R3 is a normal length straight minor road. There are 2 lanes on Road R1, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on 
Road R3, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has 
broken line, Lane L2 has broken line. There is vegetation on Road R1, there is a gravel shoulder on Road R1, 
there are buildings on Road R2, there is a pedestrian crossing on Road R2, there is a gravel shoulder on Road 
R2, there are buildings on Road R3, there is a gravel shoulder on Road R3. 

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R2 and Lane L2. Pedestrian PD1 is at Road R2 and Lane L2, and pedestrian PD1 is at front right of vehicle 
ego with a normal distance. Vehicle V1 is at Road R2 and Lane L2, and vehicle V1 is at rear of vehicle ego with 
a normal distance. Vehicle V2 is at Road R2 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal 
distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front right with a small 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a normal distance, at a 
slow speed. Vehicle V2 drives towards vehicle ego at its rear with a small distance, at a slow speed. 

 

Scenario 4 - Urban – T-Junction Pedestrian Crossing with Vehicles Behind Outbound 
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The scenario takes place in the early evening, under a normal lighting condition, and a lightly covered cloud 
condition. 

There is a T-Junction, Junction TJ1, which has road connections with Road R1, Road R2 and Road R3. Road R1 
to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R2 to Road R3 is to the right. There are 
3 roads, Road R1, Road R2 and Road R3. Road R1 is a normal length straight minor road. Road R2 is a normal 
length straight minor road. Road R3 is a normal length straight minor road. There are 2 lanes on Road R1, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on 
Road R3, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has 
broken line, Lane L2 has broken line. There is vegetation on Road R1, there is a gravel shoulder on Road R1, 
there are buildings on Road R2, there is a pedestrian crossing on Road R2, there is a gravel shoulder on Road 
R2, there are buildings on Road R3, there is a gravel shoulder on Road R3. 

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R2 and Lane L1. Pedestrian PD1 is at Road R2 and Lane L1, and pedestrian PD1 is at front right of vehicle 
ego with a normal distance.  Vehicle V1 is at Road R2 and Lane L1, and vehicle V1 is at rear of vehicle ego with 
a normal distance. Vehicle V2 is at Road R2 and Lane L1, and vehicle V2 is at rear of vehicle ego with a normal 
distance When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front right with a distance, 
at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a slow speed. Vehicle 
V2 drives towards vehicle ego at its rear with a distance, at a slow speed. 

 

Scenario 5 - Urban – Pedestrian Crossing with Vehicles Behind Outbound 

 

The scenario takes place in the afternoon, under a bright lighting condition, and a lightly covered cloud 
condition. 

There is no junction present. There is 1 road, Road R1. Road R1 is a normal length straight minor road. There 
are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. 
Lane L1 has broken line, Lane L2 has broken line.  

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R1 and Lane L1. Pedestrian PD1 is at Road R1 and Lane L1, and pedestrian PD1 is at front right of vehicle 
ego with a small distance. Vehicle V1 is at Road R1 and Lane L1, and vehicle V1 is at rear of vehicle ego with a 
normal distance. Vehicle V2 is at Road R1 and Lane L1, and vehicle V2 is at rear of vehicle ego with a normal 
distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front right with a small 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a normal distance, at a 
slow speed. Vehicle V2 drives towards vehicle ego at its rear with a normal distance, at a slow speed. 
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Scenario 6 - Urban – T-Junction Pedestrian with Vehicles Behind Outbound 

 

The scenario takes place in the early evening, under a normal lighting condition, and a lightly covered cloud 
condition. 

There is a T-Junction, Junction TJ1, which has road connections with Road R1, Road R2 and Road R3. Road R1 
to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R2 to Road R3 is to the right. There are 
3 roads, Road R1, Road R2 and Road R3. Road R1 is a normal length straight minor road. Road R2 is a normal 
length straight minor road. Road R3 is a normal length straight minor road. There are 2 lanes on Road R1, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on 
Road R3, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has 
broken line, Lane L2 has broken line. There is vegetation on Road R1, there is a gravel shoulder on Road R1, 
there are buildings on Road R2, there is a gravel shoulder on Road R2, there are buildings on Road R3, there 
is a gravel shoulder on Road R3.  

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R2 and Lane L2. Pedestrian PD1 is at Road R2 and Lane L2, and pedestrian PD1 is at front right of vehicle 
ego with a normal distance. Vehicle V1 is at Road R2 and Lane L2, and vehicle V1 is at rear of vehicle ego with 
a normal distance. Vehicle V2 is at Road R2 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal 
distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front right with a small 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal 
speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 

 

Scenario 7 - Urban – T-Junction Pedestrian with Vehicles Behind and Traffic Sign Inbound 

 

The scenario takes place in the early evening, under a normal lighting condition, and a lightly covered cloud 
condition. 

There is a T-Junction, Junction TJ1, which has road connections with Road R1, Road R2 and Road R3. Road R1 
to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R2 to Road R3 is to the right. There are 
3 roads, Road R1, Road R2 and Road R3. Road R1 is a normal length straight minor road. Road R2 is a normal 
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length straight minor road. Road R3 is a normal length straight minor road. There are 2 lanes on Road R1, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on 
Road R3, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has 
broken line, Lane L2 has broken line. There is vegetation on Road R1, there is a gravel shoulder on Road R1, 
there are buildings on Road R2, there is regulatory sign on Road R2, there is a gravel shoulder on Road R2, 
there are buildings on Road R3, there is a gravel shoulder on Road R3.  

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R2 and Lane L1. Pedestrian PD1 is at Road R2 and Lane L1, and pedestrian PD1 is at front right of vehicle 
ego with a small distance. Vehicle V1 is at Road R2 and Lane L1, and vehicle V1 is at rear of vehicle ego with a 
normal distance. Vehicle V2 is at Road R2 and Lane L1, and vehicle V2 is at rear of vehicle ego with a normal 
distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front right with a small 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal 
speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 

 

Scenario 8 - Urban – Pedestrian with Parked Car Occlusion 

 

The scenario takes place in the early morning, under a dark lighting condition, and a lightly covered cloud 
condition. 

There is no junction present. There is 1 road, Road R1. Road R1 is a normal length straight minor road. There 
are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. 
Lane L1 has a broken line, Lane L2 has broken line.  

There are 4 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle TV1, vehicle V1 and vehicle V2. 
Vehicle ego is at Road R1 and Lane L2. Pedestrian PD1 is at Road R1 and Lane L2, and pedestrian PD1 is at front 
right of vehicle ego with a normal distance. Vehicle TV1 is at Road R1 and Lane L2, and vehicle TV1 is at front 
right of vehicle ego with a normal distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of 
vehicle ego with a normal distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle 
ego with a normal distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front 
right with a distance, at a very slow speed. Vehicle TV1 stops up vehicle ego at its front right with a small 
distance. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 drives 
towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 9 - Urban – Crossroad Giveway Oncoming Vehicle Left Turn 

 

 The scenario takes place in the late morning, under a normal lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4.  Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road. Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is regulatory sign on Road R1, there is a gravel shoulder on Road R1, there is vegetation on 
Road R2, there is a gravel shoulder on Road R2, there is vegetation on Road R3, there is a gravel shoulder on 
Road R3, there is vegetation on Road R4, there is a gravel shoulder on Road R4.  

There are 4 vehicles, vehicle ego, vehicle V1, vehicle V2 and vehicle V3. Vehicle ego is at Road R1 and Lane L2. 
Vehicle V1 is at Road R3 and Lane L1, and vehicle V1 is at front left of vehicle ego with a distance.  Vehicle V2 
is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal distance.  Vehicle V3 is at Road 
R1 and Lane L2, and vehicle V3 is at rear of vehicle ego with a normal distance. When vehicle ego is driving, 
vehicle V1 turns left towards vehicle ego at its front left with a distance, at a normal speed.  Vehicle V2 drives 
towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V3 drives towards vehicle ego at 
its rear with a distance, at a normal speed. 
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Scenario 10 - Urban – Crossroad Traffic Light 

 

The scenario takes place in the early morning, under a dark lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road. Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4, there are traffic lights on Road R1, R2, R3 and R4.  

There are 3 vehicles, vehicle ego, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 and Lane L2. Vehicle V1 
is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a safe distance. Vehicle V2 is at Road R1 
and Lane L2, and vehicle V2 is at rear of vehicle ego with a safe distance. When traffic light switching from 
green to red and vehicle ego is driving, vehicle V1 drives towards vehicle ego at its rear with a distance, at a 
normal speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 11 - Urban – Crossroad Traffic Light Right Turn with Pedestrian 

 

The scenario takes place in the morning, under a dark lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road. Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4, there are traffic lights on Road R1, R2, R3 and R4.  

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R1 and Lane L2. Pedestrian PD1 is at Road R4 and Lane L2, and pedestrian PD1 is at front right of vehicle 
ego with a normal distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with 
a safe distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a safe 
distance. When vehicle ego is turning right, pedestrian PD1 walks away from vehicle ego at its front right with 
a small distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a 
normal speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 12 - Urban – Crossroad Right Turn with Pedestrian 

 

The scenario takes place in the morning, under a dark lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road. Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4.  

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R1 and Lane L2. Pedestrian PD1 is at Road R4 and Lane L2, and pedestrian PD1 is at front right of vehicle 
ego with a normal distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with 
a safe distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a safe 
distance. When vehicle ego is turning right, pedestrian PD1 walks away from vehicle ego at its front right with 
a distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal 
speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 13 - Urban – Crossroad Right Turn with Two Pedestrians 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length  
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 2 pedestrians, vehicle ego, pedestrian PD1, pedestrian PD2, vehicle V1 and vehicle V2. 
Vehicle ego is at Road R1 and Lane L2. Pedestrian PD1 is at Road R4 and Lane L2, and pedestrian PD1 is at front 
right of vehicle ego with a normal distance. Pedestrian PD2 is at Road R4 and Lane L1, and pedestrian PD2 is 
at front right of vehicle ego with a small distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at 
rear of vehicle ego with a safe distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle 
ego with a safe distance. When vehicle ego is turning right, pedestrian PD1 walks across vehicle ego at its 
front right with a distance, at a very slow speed. Pedestrian PD2 walks across vehicle ego at its front right 
with a distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a 
normal speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 14 - Urban – Crossroad Right Turn with Cyclist 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L2. Cyclist Cyc1 is at Road R4 and Lane L2, and cyclist Cyc1 is at front right of vehicle ego with a 
normal distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a safe 
distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a safe distance. 
When vehicle ego is turning right, cyclist Cyc1 drives towards vehicle ego at its front right with a distance, at 
a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle 
V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 15 - Urban – Crossroad Traffic Light Left Turn with Pedestrian 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road. Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4, there are traffic lights on Road R1, R2, R3 and R4.  

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R1 and Lane L2. Pedestrian PD1 is at Road R2 and Lane L1, and pedestrian PD1 is at front left of vehicle 
ego with a normal distance.  Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with 
a safe distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a safe 
distance.  When vehicle ego is turning left, pedestrian PD1 walks across vehicle ego at its front left with a 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal 
speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 16 - Urban – Crossroad Left Turn with Pedestrian 

 

The scenario takes place in the morning, under a bright lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R1 and Lane L2. Pedestrian PD1 is at Road R2 and Lane L1, and pedestrian PD1 is at front left of vehicle 
ego with a normal distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with 
a normal distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal 
distance. When vehicle ego is turning left, pedestrian PD1 walks across vehicle ego at its front left with a 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal 
speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 17 - Urban – Crossroad Traffic Light Left Turn with Two Pedestrians 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road. Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4, there are traffic lights on Road R1, R2, R3 and R4.  

There are 3 vehicles and 2 pedestrians, vehicle ego, pedestrian PD1, pedestrian PD2, vehicle V1 and vehicle V2. 
Vehicle ego is at Road R1 and Lane L2. Pedestrian PD1 is at Road R2 and Lane L2, and pedestrian PD1 is at front 
left of vehicle ego with a normal distance. Pedestrian PD2 is at Road R2 and Lane L1, and pedestrian PD2 is at 
front left of vehicle ego with a safe distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of 
vehicle ego with a safe distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego 
with a safe distance. When vehicle ego is turning left, pedestrian PD1 walks across vehicle ego at its front left 
with a distance, at a very slow speed. pedestrian PD2 walks across vehicle ego at its front left with a distance, 
at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. 
Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 18 - Urban – Crossroad Left Turn with Cyclist 

 

The scenario takes place in the late morning, under a bright lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L2. Cyclist Cyc1 is at Road R3 and Lane L1, and cyclist Cyc1 is at front left of vehicle ego with a 
distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a small distance. 
Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a small distance. When 
vehicle ego is turning left, cyclist Cyc1 drives towards vehicle ego at its front left with a distance, at a very 
slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 
drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 19 - Urban – Crossroad with Cyclist Left Off Road 

 

The scenario takes place in the afternoon, under a normal lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L2. Cyclist Cyc1 is at Road R1 and Lane L1, and cyclist Cyc1 is at front left of vehicle ego with a small 
distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a normal distance. 
Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal distance. When 
vehicle ego is driving, cyclist Cyc1 drives towards vehicle ego at its front left with a distance, at a very slow 
speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 drives 
towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 20 - Urban – Crossroad with Cyclist on Road Left 

 

The scenario takes place in the afternoon, under a normal lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L2. Cyclist Cyc1 is at Road R2 and Lane L1, and cyclist Cyc1 is at front left of vehicle ego with a 
distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a normal distance. 
Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal distance. When 
vehicle ego is driving, cyclist Cyc1 drives towards vehicle ego at its front left with a distance, at a very slow 
speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 drives 
towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 21 - Urban – Crossroad with Cyclist on Road Right 

 

The scenario takes place in the afternoon, under a normal lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L2. Cyclist Cyc1 is at Road R4 and Lane L1, and cyclist Cyc1 is at front right of vehicle ego with a 
distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a normal distance. 
Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal distance. When 
vehicle ego is driving, cyclist Cyc1 drives towards vehicle ego at its front right with a distance, at a very slow 
speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 drives 
towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 22 - Urban – Cyclist with Vehicles Behind 

 

 The scenario takes place in the late morning, under a bright lighting condition, and a lightly covered cloud 
condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight minor road. There are 2 lanes 
on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 
has broken line, Lane L2 has broken line.  

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L1. Cyclist Cyc1 is at Road R1 and Lane L1, and cyclist Cyc1 is at front right of vehicle ego with a normal 
distance. Vehicle V1 is at Road R1 and Lane L1, and vehicle V1 is at rear of vehicle ego with a normal distance. 
Vehicle V2 is at Road R1 and Lane L1, and vehicle V2 is at rear of vehicle ego with a normal distance. When 
vehicle ego is driving, cyclist Cyc1 drives across vehicle ego at its front right with a distance, at a very slow 
speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a slow speed. Vehicle V2 drives 
towards vehicle ego at its rear with a distance, at a slow speed. 

 

Scenario 23 - Urban – Curved Road 

 

The scenario takes place in the early morning, under a dark lighting condition, and a lightly covered cloud 
condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long curved minor road, with a big 
curvature. There are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane 
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L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are streetlights on Road R1, there 
is vegetation on Road R1, there are buildings on Road R1. 

There are 3 vehicles, vehicle ego, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 and Lane L1. Vehicle V1 
is at Road R1 and Lane L1, and vehicle V1 is at front of vehicle ego with a normal distance. Vehicle V2 is at Road 
R1 and Lane L1, and vehicle V2 is at front of vehicle ego with a normal distance. When vehicle ego is driving, 
vehicle V1 drives away from vehicle ego at its front with a distance, at a normal speed. Vehicle V2 drives away 
from vehicle ego at its front with a distance, at a normal speed. 

 

Scenario 24 - Motorway Cut-Out Blocking with Emergency Vehicle 

 

 The scenario takes place in the early morning, under a dark lighting condition, and a clear cloud condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight motorway. There are 3 lanes 
on Road R1, Lane L1, Lane L2 and Lane L3. The travel direction between Lane L1 and Lane L2 is the same, the 
travel direction between Lane L2 and Lane L3 is the same. Lane L1 has broken line, Lane L2 has broken line, 
Lane L3 has broken line. There is a tunnel. 

There are 4 vehicles, vehicle ego, vehicle V1, vehicle V2 and emergency vehicle E1. Vehicle ego is at Road R1 
and Lane L3. Vehicle V1 is at Road R1 and Lane L3, and vehicle V1 is at front of vehicle ego with a normal 
distance. Vehicle V2 is at Road R1 and Lane L3, and vehicle V2 is behind vehicle ego with a small distance. 
Vehicle E1 is at Road R1 and Lane L2, and emergency vehicle E1 is at rear left of vehicle ego with a normal 
distance. When vehicle ego is changing lane left, vehicle V1 drives away from vehicle ego at its front with a 
distance, at a normal speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a fast speed. 
Emergency vehicle E1 drives towards vehicle ego at its rear left with a distance, at a normal speed.  

 

Scenario 25 - Rural - Emergency Vehicle Overtaking Oncoming Vehicle with Upslope 
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The scenario takes place in the early morning, under a dark lighting condition, and a clear cloud condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight minor road, and an up--slope. 
There are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the 
opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on Road R1. 

There are 3 vehicles, vehicle ego, emergency vehicle E1 and vehicle V1. Vehicle ego is at Road R1 and Lane L1. 
Emergency vehicle E1 is at Road R1 and Lane L1, and emergency vehicle E1 is at rear of vehicle ego with a 
distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at front left of vehicle ego with a normal 
distance. When vehicle ego is driving, vehicle E1 drives towards vehicle ego at its rear left with a distance, at 
a fast speed. And then emergency vehicle E1 changes lane left cut-out from vehicle ego at its rear left with a 
small distance, at a fast speed. And then emergency vehicle E1 drives towards vehicle ego at its rear left with 
a distance, at a high speed. Vehicle V1 drives towards vehicle ego at its front left with a distance, at a slow 
speed.  

 

Scenario 26 - Motorway Cut-In with Vehicle Following 

 

The scenario takes place in the early morning, under a dark lighting condition, and a clear cloud condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight motorway. There are 3 lanes 
on Road R1, Lane L1, Lane L2 and Lane L3. The travel direction between Lane L1 and Lane L2 is the same, the 
travel direction between Lane L2 and Lane L3 is the same. Lane L1 has broken line, Lane L2 has broken line, 
Lane L3 has broken line.  

There are 3 vehicles, vehicle ego, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 and Lane L3. Vehicle V1 
is at Road R1 and Lane L2, and vehicle V1 is at front left of vehicle ego with a small distance. Vehicle V2 is at 
Road R1 and Lane L3, and vehicle V2 is at rear of vehicle ego with a normal distance. When vehicle ego is 
driving, vehicle V1 drives away from vehicle ego at its front left with a distance, at a very high speed. And then 
vehicle V1 changes lane left cut-in towards vehicle ego at its front left with a distance, at a very high speed. 
Vehicle V2 drives towards vehicle ego at its rear with a distance, at a high speed.  
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Scenario 27 - Rural - Overtaking Cyclist Oncoming Vehicle with Upslope 

 

The scenario takes place in the morning, under a normal lighting condition, and a lightly covered cloud 
condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight minor road, and an up--slope. 
There are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the 
opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on Road R1. 

There are 2 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1 and vehicle V2. Vehicle ego is at Road R1 and Lane 
L1. Cyclist Cyc1 is at Road R1 and Lane L1, and cyclist Cyc1 is at front of vehicle ego with a small distance. Vehicle 
V2 is at Road R1 and Lane L2, and vehicle V2 is at front left of vehicle ego with a distance. When vehicle ego is 
overtaking, cyclist Cyc1 drives away from vehicle ego at its rear left with a distance, at a slow speed. Vehicle 
V2 drives towards vehicle ego at its front left with a distance, at a normal speed. 

 

Scenario 28 - Motorway Dense Traffic 

 

The scenario takes place in the morning, under a normal lighting condition, and a lightly covered cloud 
condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight motorway with heavy traffic. 
There are 3 lanes on Road R1, Lane L1, Lane L2 and Lane L3. The travel direction between Lane L1 and Lane L2 
is the same, the travel direction between Lane L2 and Lane L3 is the same. Lane L1 has broken line, Lane L2 
has broken line, Lane L3 has broken line.  

There are several vehicles, vehicle ego, and traffic vehicles. Vehicle ego is at Road R1 and Lane L3. When 
vehicle ego is driving, traffic vehicles Drives in stop and go in parallel. 
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Scenario 29 - Motorway Cut-In Blocking with Emergency Vehicle 

 

The scenario takes place in the early morning, under a dark lighting condition, and a clear cloud condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight motorway. There are 3 lanes 
on Road R1, Lane L1, Lane L2 and Lane L3. The travel direction between Lane L1 and Lane L2 is the same, the 
travel direction between Lane L2 and Lane L3 is the same. Lane L1 has broken line, Lane L2 has broken line, 
Lane L3 has broken line.  

There are 4 vehicles, vehicle ego, vehicle V1, vehicle V2 and emergency vehicle E1. Vehicle ego is at Road R1 
and Lane L1. Vehicle V1 is at Road R1 and Lane L1, and vehicle V1 is at front of vehicle ego with a normal 
distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at front left of vehicle ego with a small 
distance. Emergency vehicle E1 is at Road R1 and Lane L2, and vehicle E1 is at rear left of vehicle ego with a 
distance. When vehicle ego is driving, vehicle V1 drives away from vehicle ego at its front with a distance, at 
a high speed. Vehicle V2 drives away from vehicle ego at its front with a distance, at a high speed. And then 
vehicle V2 changes lane right cut-in towards vehicle ego at its front left with a distance, at a high speed. 
Emergency vehicle E1 drives towards vehicle ego at its rear left with a distance, at a very high speed. And 
then emergency vehicle E1 drives away from vehicle ego at its front left with a distance, at a very high speed. 

 

Scenario 30 - Urban – Curved Road Cut-Out Blocking 

 

The scenario takes place in the early morning, under a dark lighting condition, and a lightly covered cloud 
condition.   
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There is no junction present. There is 1 road, Road R1. Road R1 is a long curved minor road, with a big 
curvature. There are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane 
L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are streetlights on Road R1, there 
is vegetation on Road R1, there are buildings on Road R1. 

There are 3 vehicles, vehicle ego, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 and Lane L1. Vehicle V1 
is at Road R1 and Lane L1, and vehicle V1 is at front of vehicle ego with a normal distance. Vehicle V2 is at Road 
R1 and Lane L1, and vehicle V2 is at front of vehicle ego with a normal distance. When vehicle ego is driving, 
vehicle V1 drives away from vehicle ego at its front with a distance, at a normal speed. Vehicle V2 drives away 
from vehicle ego at its front with a distance, at a normal speed. And then vehicle V2 changes lane left cut-out 
from vehicle ego at its front left with a distance, at a normal speed. 

 

Scenario 31 - Urban – Curved Road Cut-In Blocking 

 

The scenario takes place in the early morning, under a dark lighting condition, and a lightly covered cloud 
condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long curved minor road, with a big 
curvature. There are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane 
L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are streetlights on Road R1, there 
is vegetation on Road R1, there are buildings on Road R1. 

There are 3 vehicles, vehicle ego, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 and Lane L1. Vehicle V1 
is at Road R1 and Lane L1, and vehicle V1 is at front of vehicle ego with a normal distance. Vehicle V2 is at Road 
R1 and Lane L2, and vehicle V2 is at front left of vehicle ego with a normal distance. When vehicle ego is 
driving, vehicle V1 drives away from vehicle ego at its front with a distance, at a normal speed. Vehicle V2 
drives away from vehicle ego at its front left with a distance, at a normal speed. And then vehicle V2 changes 
lane right cut-in towards vehicle ego at its front left with a distance, at a normal speed. 
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Scenario 32 - Urban – Curved Road Cut-Out Roadwork 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long curved minor road, with a big 
curvature. There are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane 
L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are road works on Road R1, there 
are streetlights on Road R1, there is vegetation on Road R1, there are buildings on Road R1. 

There are 2 vehicles, vehicle ego and vehicle V2. Vehicle ego is at Road R1 and Lane L1. Vehicle V2 is at Road 
R1 and Lane L1, and vehicle V2 is at front of vehicle ego with a small distance. When vehicle ego is driving, 
vehicle V2 drives away from vehicle ego at its front with a distance, at a normal speed. And then vehicle V2 
changes lane left cut-out from vehicle ego at its front left with a distance, at a normal speed. 

 

Scenario 33 - Urban – T-Junction Pedestrian with Parked Bus Occlusion 

 

The scenario takes place in the early morning, under a dark lighting condition, and a lightly covered cloud 
condition.   

There is a T-Junction, Junction TJ1, which has road connections with Road R1, Road R2 and Road R3. Road R1 
to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R2 to Road R3 is to the right. There are 
3 roads, Road R1, Road R2 and Road R3. Road R1 is a normal length straight minor road. Road R2 is a normal 
length straight minor road. Road R3 is a normal length straight minor road. There are 2 lanes on Road R1, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on 
Road R3, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has 
broken line, Lane L2 has broken line. There is vegetation on Road R1, there is a gravel shoulder on Road R1, 
there are buildings on Road R2, there is a gravel shoulder on Road R2, there are buildings on Road R3, there 
is a gravel shoulder on Road R3. 

There are 4 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle BUS1, vehicle V1 and vehicle V2. 
Vehicle ego is at Road R1 and Lane L2. Pedestrian PD1 is at Road R1 and Lane L2, and pedestrian PD1 is at front 
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right of vehicle ego with a normal distance. Vehicle BUS1 is at Road R1 and Lane L2, and vehicle BUS1 is at 
front right of vehicle ego with a normal distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear 
of vehicle ego with a safe distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle 
ego with a safe distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front 
right with a distance, at a very slow speed. Vehicle BUS1 stops up vehicle ego at its front right with a distance. 
Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 drives towards 
vehicle ego at its rear with a distance, at a normal speed. 

 

Scenario 34 - Motorway Merging into Traffic 

 

The scenario takes place in the morning, under a dark lighting condition, and a lightly covered cloud 
condition.   

There is a Y-Junction, TJ1, which has road connection with Road R1, and Road R2. There are 2 roads, Road R1, 
and Road R2. Road R1 is a long straight motorway. Road R2 is a normal length curved slip road with a small 
curvature.  There are 3 lanes on Road R1, Lane L1, Lane L2 and Lane L3. The travel direction between Lane L1 
and Lane L2 is the same, the travel direction between Lane L2 and Lane L3 is the same. Lane L1 has broken 
line, Lane L2 has broken line, Lane L3 has broken line. There are 1 lane on Road R2, Lane L1. 

There are 3 vehicles, vehicle ego, vehicle V2 and vehicle V3. Vehicle ego is at Road R2 and Lane L1. Vehicle V1 
is at Road R1 and Lane L1, and Vehicle V1 is at front of vehicle ego with a normal distance. Vehicle V2 is at Road 
R1 and Lane L1, and vehicle V2 is at the rear left of vehicle ego with a normal distance. When vehicle ego is 
driving, Vehicle V1 drives away from vehicle ego at its front with a distance, at a high speed. Vehicle V2 drives 
towards vehicle ego at its rear left with a small distance, at a high speed.  

 

Scenario 35 - Motorway Cut-Out Animal on Lane 
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The scenario takes place in the early morning, under a dark lighting condition, and a clear cloud condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight motorway. There are 3 lanes 
on Road R1, Lane L1, Lane L2 and Lane L3. The travel direction between Lane L1 and Lane L2 is the same, the 
travel direction between Lane L2 and Lane L3 is the same. Lane L1 has broken line, Lane L2 has broken line, 
Lane L3 has broken line.  

There are 2 vehicles and 1 animal, vehicle ego, animal A1 and vehicle V2. Vehicle ego is at Road R1 and Lane L1. 
Animal A1 is at Road R1 and Lane L1, and animal A1 is at front of vehicle ego with a normal distance. Vehicle 
V2 is at Road R1 and Lane L1, and vehicle V2 is at front of vehicle ego with a small distance. When vehicle ego 
is driving, animal A1 stops up vehicle V2 at its front with a distance. Vehicle V2 drives away from vehicle ego 
at its front with a distance, at a normal speed. And then vehicle V2 changes lane left cut-out from vehicle ego 
at its front left with a small distance, at a normal speed. 

 

Scenario 36 - Motorway Cut-In with Vehicle Following and Roadworks 

 

The scenario takes place in the early morning, under a dark lighting condition, and a clear cloud condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight motorway. There are 3 lanes 
on Road R1, Lane L1, Lane L2 and Lane L3. The travel direction between Lane L1 and Lane L2 is the same, the 
travel direction between Lane L2 and Lane L3 is the same. Lane L1 has broken line, Lane L2 has broken line, 
Lane L3 has broken line. There are road works on Road R1. 

There are 3 vehicles, vehicle ego, vehicle V1, and vehicle V2. Vehicle ego is at Road R1 and Lane L1. Vehicle V1 
is at Road R1 and Lane L2, and vehicle V1 is at front left of vehicle ego with a small distance. Vehicle V2 is at 
Road R1 and Lane L1, and vehicle V2 is at the rear of vehicle ego with a normal distance. When vehicle ego is 
driving, vehicle V1 changes lane right cut-in towards vehicle ego at its front left with a small distance, at a high 
speed. Vehicle V2 drives towards vehicle ego at its rear with a normal distance, at a high speed.  
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Scenario 37 - Urban – Straight Road with Pedestrian Crossing 

 

 

 

The scenario takes place in the early evening, under a normal lighting condition, and a lightly covered cloud 
condition. 

There is no junction present. There is 1 road, Road R1. Road R1 is a normal length straight minor road. Road 
R2 is a normal length straight minor road. Road R3 is a normal length straight minor road. There are 2 lanes 
on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 
has broken line, Lane L2 has broken line. There is vegetation on Road R1, there is a gravel shoulder on Road 
R1, there are buildings on Road R1, there is a pedestrian crossing on Road R1. 

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R2 and Lane L1. Pedestrian PD1 is at Road R2 and Lane L1, and pedestrian PD1 is at front left of vehicle 
ego with a normal distance.  Vehicle V1 is at Road R2 and Lane L1, and vehicle V1 is at rear of vehicle ego with 
a normal distance. Vehicle V2 is at Road R2 and Lane L1, and vehicle V2 is at rear of vehicle ego with a normal 
distance When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front left with a distance, 
at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a slow speed. Vehicle 
V2 drives towards vehicle ego at its rear with a distance, at a slow speed. 

 

Scenario 38 - Urban – Pedestrian Crossing close to T-Junction 

 

 

The scenario takes place in the early evening, under a normal lighting condition, and a lightly covered cloud 
condition. 

There is a T-Junction, Junction TJ1, which has road connections with Road R1, Road R2 and Road R3. Road R1 
to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R2 to Road R3 is to the right. There are 
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3 roads, Road R1, Road R2 and Road R3. Road R1 is a normal length straight minor road. Road R2 is a normal 
length straight minor road. Road R3 is a normal length straight minor road. There are 2 lanes on Road R1, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on 
Road R3, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has 
broken line, Lane L2 has broken line. There is vegetation on Road R1, there is a gravel shoulder on Road R1, 
there are buildings on Road R2, there is a pedestrian crossing on Road R2, there is a gravel shoulder on Road 
R2, there are buildings on Road R3, there is a gravel shoulder on Road R3. 

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R2 and Lane L1. Pedestrian PD1 is at Road R2 and Lane L1, and pedestrian PD1 is at front left of vehicle 
ego with a normal distance.  Vehicle V1 is at Road R2 and Lane L1, and vehicle V1 is at rear of vehicle ego with 
a normal distance. Vehicle V2 is at Road R2 and Lane L1, and vehicle V2 is at rear of vehicle ego with a normal 
distance When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front left with a distance, 
at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a slow speed. Vehicle 
V2 drives towards vehicle ego at its rear with a distance, at a slow speed. 

 

Scenario 39 - Urban – Pedestrian Crossing as vehicles travel from a T-Junction 

 

 

The scenario takes place in the early evening, under a normal lighting condition, and a lightly covered cloud 
condition. 

There is a T-Junction, Junction TJ1, which has road connections with Road R1, Road R2 and Road R3. Road R1 
to Road R2 is to the right, Road R1 to Road R3 is straight ahead, Road R2 to Road R3 is to the right. There are 
3 roads, Road R1, Road R2 and Road R3. Road R1 is a normal length straight minor road. Road R2 is a normal 
length straight minor road, and Road R3 is a normal length straight minor road. There are 2 lanes on Road R1, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on 
Road R3, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has 
broken line, Lane L2 has broken line. There is vegetation on Road R1, there is a gravel shoulder on Road R1, 
there are buildings on Road R2, there is a pedestrian crossing on Road R2, there is a gravel shoulder on Road 
R2, there are buildings on Road R3, there is a gravel shoulder on Road R3. 

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R2 and Lane L2. Pedestrian PD1 is at Road R2 and Lane L2, and pedestrian PD1 is at front left of vehicle 
ego with a normal distance. Vehicle V1 is at Road R2 and Lane L2, and vehicle V1 is at rear of vehicle ego with 
a normal distance. Vehicle V2 is at Road R2 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal 
distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front left with a small 
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distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a normal distance, at a 
slow speed. Vehicle V2 drives towards vehicle ego at its rear with a small distance, at a slow speed. 

 

Scenario 40 - Urban – Pedestrian Crossing the normal road 

 

 

The scenario takes place in the afternoon, under a bright lighting condition, and a lightly covered cloud 
condition. 

There is no junction present. There is 1 road, Road R1. Road R1 is a normal length straight minor road. There 
are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. 
Lane L1 has broken line, Lane L2 has broken line.  

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R1 and Lane L1. Pedestrian PD1 is at Road R1 and Lane L1, and pedestrian PD1 is at front left of vehicle 
ego with a small distance. Vehicle V1 is at Road R1 and Lane L1, and vehicle V1 is at rear of vehicle ego with a 
normal distance. Vehicle V2 is at Road R1 and Lane L1, and vehicle V2 is at rear of vehicle ego with a normal 
distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front left with a small 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a normal distance, at a 
slow speed. Vehicle V2 drives towards vehicle ego at its rear with a normal distance, at a slow speed. 

 

Scenario 41 - Urban – Pedestrian Crossing the normal road as vehicle's approach a T-Junction 

 

The scenario takes place in the early evening, under a normal lighting condition, and a lightly covered cloud 
condition. 

There is a T-Junction, Junction TJ1, which has road connections with Road R1, Road R2 and Road R3. Road R1 
to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R2 to Road R3 is to the right. There are 
3 roads, Road R1, Road R2 and Road R3. Road R1 is a normal length straight minor road. Road R2 is a normal 
length straight minor road. Road R3 is a normal length straight minor road. There are 2 lanes on Road R1, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
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line, Lane L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on 
Road R3, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has 
broken line, Lane L2 has broken line. There is vegetation on Road R1, there is a gravel shoulder on Road R1, 
there are buildings on Road R2, there is a gravel shoulder on Road R2, there are buildings on Road R3, there 
is a gravel shoulder on Road R3.  

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R2 and Lane L1. Pedestrian PD1 is at Road R2 and Lane L1, and pedestrian PD1 is at front left of vehicle 
ego with a small distance. Vehicle V1 is at Road R2 and Lane L1, and vehicle V1 is at rear of vehicle ego with a 
normal distance. Vehicle V2 is at Road R2 and Lane L1, and vehicle V2 is at rear of vehicle ego with a normal 
distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front left with a small 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal 
speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 

 

Scenario 42 - Urban – Pedestrian Crossing the normal road as vehicle's travel from a T-Junction 

 

The scenario takes place in the early evening, under a normal lighting condition, and a lightly covered cloud 
condition. 

There is a T-Junction, Junction TJ1, which has road connections with Road R1, Road R2 and Road R3. Road R1 
to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R2 to Road R3 is to the right. There are 
3 roads, Road R1, Road R2 and Road R3. Road R1 is a normal length straight minor road. Road R2 is a normal 
length straight minor road. Road R3 is a normal length straight minor road. There are 2 lanes on Road R1, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on 
Road R3, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has 
broken line, Lane L2 has broken line. There is vegetation on Road R1, there is a gravel shoulder on Road R1, 
there are buildings on Road R2, there is a gravel shoulder on Road R2, there are buildings on Road R3, there 
is a gravel shoulder on Road R3.  

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R2 and Lane L2. Pedestrian PD1 is at Road R2 and Lane L2, and pedestrian PD1 is at front left of vehicle 
ego with a normal distance. Vehicle V1 is at Road R2 and Lane L2, and vehicle V1 is at rear of vehicle ego with 
a normal distance. Vehicle V2 is at Road R2 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal 
distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front left with a small 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal 
speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 43 - Urban – Pedestrian is crossing street from left, but is in NLOS (Non-Light-Of-Sight) 

 

The scenario takes place in the early morning, under a dark lighting condition, and a lightly covered cloud 
condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a normal length straight minor road. There 
are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. 
Lane L1 has broken line, Lane L2 has broken line.  

There are 4 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle TV1, vehicle V1 and vehicle V2. 
Vehicle ego is at Road R1 and Lane L2. Pedestrian PD1 is at Road R1 and Lane L1, and pedestrian PD1 is at front 
left of vehicle ego with a normal distance. Vehicle TV1 is at Road R1 and Lane L1, and vehicle TV1 is at front left 
of vehicle ego with a normal distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle 
ego with a normal distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with 
a normal distance. When vehicle ego is driving, pedestrian PD1 walks across vehicle ego at its front left with 
a distance, at a very slow speed. Vehicle TV1 stops up vehicle ego at its front left with a small distance. Vehicle 
V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 drives towards vehicle 
ego at its rear with a distance, at a normal speed. 

 

Scenario 44 – Urban - VRUs are crossing street from left and right as vehicles turn at a crossroad 
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The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road. Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4, there are traffic lights on Road R1, R2, R3 and R4.  

There are 3 vehicles, 2 pedestrians, and 2 cyclists, vehicle ego, pedestrian PD1, pedestrian PD2, vehicle V1 and 
vehicle V2, cyclist Cyc1, cyclist Cyc2. Vehicle ego is at Road R1 and Lane L2. Pedestrian PD1 is at Road R4 and 
Lane L2, and pedestrian PD1 is at front right of vehicle ego with a normal distance. Pedestrian PD2 is at Road 
R4 and Lane L1, and pedestrian PD2 is at front right of vehicle ego with a safe distance. Cyclist Cyc1 is at Road 
R4 and Lane L2, and cyclist Cyc1 is at front right of vehicle ego with a normal distance. Cyclist Cyc2is at Road 
R4 and Lane L1, and cyclist Cyc2 is at front right of vehicle ego with a safe distance. Vehicle V1 is at Road R1 
and Lane L2, and vehicle V1 is at rear of vehicle ego with a safe distance. Vehicle V2 is at Road R1 and Lane L2, 
and vehicle V2 is at rear of vehicle ego with a safe distance. When vehicle ego is turning right, pedestrian PD1 
walks across vehicle ego at its front right with a distance, at a very slow speed. pedestrian PD2 walks across 
vehicle ego at its front right with a distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its 
rear with a distance, at a normal speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a 
normal speed. Cyclist Cyc1 drives across vehicle ego at its front right with a distance, at a very slow speed. 
Cyclist Cyc2 walks across vehicle ego at its front right with a distance, at a very slow speed. 
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Scenario 45 – Urban - Cyclist is crossing street from left 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L2. Cyclist Cyc1 is at Road R4 and Lane L1, and cyclist Cyc1 is at front right of vehicle ego with a 
normal distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a safe 
distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a safe distance. 
When vehicle ego is turning right, cyclist Cyc1 drives towards vehicle ego at its front right with a distance, at 
a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle 
V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 46 – Urban - Cyclist is straight crossing street 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L2. Cyclist Cyc1 is at Road R1 and Lane L2, and cyclist Cyc1 is at front right of vehicle ego with a small 
distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a safe distance. 
Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a safe distance. When vehicle 
ego is turning right, cyclist Cyc1 drives away from vehicle ego at its front right with a small distance, at a very 
slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 
drives towards vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 47 – Urban - Pedestrian is crossing street from right as vehicles turn left 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 pedestrian, vehicle ego, pedestrian PD1, vehicle V1 and vehicle V2. Vehicle ego is at 
Road R1 and Lane L2. Pedestrian PD1 is at Road R2 and Lane L2, and pedestrian PD1 is at front left of vehicle 
ego with a normal distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with 
a safe distance. Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a safe 
distance. When vehicle ego is turning left, pedestrian PD1 walks across vehicle ego at its front left with a 
distance, at a very slow speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal 
speed. Vehicle V2 drives towards vehicle ego at its rear with a distance, at a normal speed. 

 

 

 

 

 



 Methodology to identify relevant use cases and safety critical scenarios | 17.05.2023 

  Page | 66  

Scenario 48 – Urban - Cyclist is crossing street from right as vehicles turn left 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L2. Cyclist Cyc1 is at Road R2 and Lane L2, and cyclist Cyc1 is at front left of vehicle ego with a normal 
distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a safe distance. 
Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a safe distance. When vehicle 
ego is turning left, cyclist Cyc1 drives towards vehicle ego at its front left with a distance, at a very slow speed. 
Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 drives towards 
vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 49 – Urban - Cyclist is crossing street from left as vehicles turn left 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L2. Cyclist Cyc1 is at Road R2 and Lane L1, and cyclist Cyc1 is at front left of vehicle ego with a normal 
distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a safe distance. 
Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a safe distance. When vehicle 
ego is turning left, cyclist Cyc1 drives towards vehicle ego at its front left with a distance, at a very slow speed. 
Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 drives towards 
vehicle ego at its rear with a distance, at a normal speed. 
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Scenario 50 – Urban - Cyclist crosses street from left to right as vehicles approach 

 

The scenario takes place in the afternoon, under a bright lighting condition, and a lightly covered cloud 
condition. 

There is no junction present. There is 1 road, Road R1. Road R1 is a normal length straight minor road. There 
are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. 
Lane L1 has broken line, Lane L2 has broken line.  

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L1. Cyclist Cyc1is at Road R1 and Lane L2, and cyclist Cyc1 is at front left of vehicle ego with a small 
distance. Vehicle V1 is at Road R1 and Lane L1, and vehicle V1 is at rear of vehicle ego with a normal distance. 
Vehicle V2 is at Road R1 and Lane L1, and vehicle V2 is at rear of vehicle ego with a normal distance. When 
vehicle ego is driving, cyclist Cyc1 drives across vehicle ego at its front left with a small distance, at a very slow 
speed. Vehicle V1 drives towards vehicle ego at its rear with a normal distance, at a slow speed. Vehicle V2 
drives towards vehicle ego at its rear with a normal distance, at a slow speed. 

 

Scenario 51 – Urban - Cyclist is crossing street from right as vehicles approach junction 
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The scenario takes place in the afternoon, under a normal lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 3 vehicles and 1 cyclist, vehicle ego, cyclist Cyc1, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 
and Lane L2. Cyclist Cyc1 is at Road R1 and Lane L2, and cyclist Cyc1 is at front right of vehicle ego with a 
distance. Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at rear of vehicle ego with a normal distance. 
Vehicle V2 is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal distance. When 
vehicle ego is driving, cyclist Cyc1 drives towards vehicle ego at its front right with a distance, at a very slow 
speed. Vehicle V1 drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V2 drives 
towards vehicle ego at its rear with a distance, at a normal speed. 

 

Scenario 52 – Urban - Vehicle approaching from left at a crossroad doesn't slow down 

 

The scenario takes place in the afternoon, under a normal lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road.  Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
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line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4. 

There are 4 vehicles, vehicle ego, vehicle V1, vehicle V2 and vehicle V3. Vehicle ego is at Road R1 and Lane L2. 
Vehicle V1 is at Road R2 and Lane L1, and vehicle V1 is at front left of vehicle ego with a distance. Vehicle V2 is 
at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal distance. Vehicle V3 is at Road 
R1 and Lane L2, and vehicle V3 is at rear of vehicle ego with a normal distance. When vehicle ego is driving, 
vehicle V1 drives towards vehicle ego at its front left with a distance, at a normal speed. Vehicle V2 drives 
towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V3 drives towards vehicle ego at 
its rear with a distance, at a normal speed. 

 

Scenario 53 – Urban - Vehicle Stationary at front of a junction 

 

 

The scenario takes place in the evening, under a dark lighting condition, and a lightly covered cloud condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4. Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road. Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is a gravel shoulder on Road R1, there is vegetation on Road R2, there is a gravel shoulder on 
Road R2, there is vegetation on Road R3, there is a gravel shoulder on Road R3, there is vegetation on Road 
R4, there is a gravel shoulder on Road R4, there are traffic lights on Road R1, R2, R3 and R4.  
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There are 4 vehicles, vehicle ego, vehicle V1, vehicle V2, and vehicle V3. Vehicle ego is at Road R1 and Lane L2. 
Vehicle V1 is at Road R1 and Lane L2, and vehicle V1 is at front of vehicle ego with a normal distance. Vehicle 
V2 is at Road R1 and Lane L2, and vehicle V2 is at the rear of vehicle ego with a normal distance. Vehicle V3 is 
at Road R1 and Lane L2, and vehicle V3 is at the rear of vehicle ego with a normal distance. When vehicle ego 
is driving, vehicle V1 drives away from vehicle ego at its front with a distance, at a very slow speed. Vehicle V2 
drives towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V3 drives towards vehicle 
ego at its rear with a distance, at a normal speed. 

 

Scenario 54 – Urban - Vehicle approaching crossroad from the right doesn't slow down and turns across 
oncoming vehicles 

 

The scenario takes place in the late morning, under a normal lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4.  Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road. Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is regulatory sign on Road R1, there is a gravel shoulder on Road R1, there is vegetation on 
Road R2, there is a gravel shoulder on Road R2, there is vegetation on Road R3, there is a gravel shoulder on 
Road R3, there is vegetation on Road R4, there is a gravel shoulder on Road R4.  

There are 4 vehicles, vehicle ego, vehicle V1, vehicle V2 and vehicle V3. Vehicle ego is at Road R1 and Lane L2. 
Vehicle V1 is at Road R4 and Lane L2, and vehicle V1 is at front right of vehicle ego with a distance.  Vehicle V2 
is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal distance.  Vehicle V3 is at Road 
R1 and Lane L2, and vehicle V3 is at rear of vehicle ego with a normal distance. When vehicle ego is driving, 
vehicle V1 turns left towards vehicle ego at its front right with a distance, at a normal speed.  Vehicle V2 drives 
towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V3 drives towards vehicle ego at 
its rear with a distance, at a normal speed. 
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Scenario 55 – Urban - Vehicle approaching junction from right doesn't give way and carries on 

 

The scenario takes place in the late morning, under a normal lighting condition, and a lightly covered cloud 
condition.   

There is a crossroad, Junction CJ1, which has road connections with Road R1, Road R2, Road R3 and Road R4. 
Road R1 to Road R2 is to the left, Road R1 to Road R3 is straight ahead, Road R1 to Road R4 is to the right, 
Road R2 to Road R4 is to the left. There are 4 roads, Road R1, Road R2, Road R3 and Road R4.  Road R1 is a 
normal length straight minor road. Road R2 is a normal length straight minor road. Road R3 is a normal length 
straight minor road. Road R4 is a normal length straight minor road. There are 2 lanes on Road R1, Lane L1 
and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane 
L2 has broken line. There are 2 lanes on Road R2, Lane L1 and Lane L2. The travel direction between Lane L1 
and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There are 2 lanes on Road R3, 
Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 has broken 
line, Lane L2 has broken line. There are 2 lanes on Road R4, Lane L1 and Lane L2. The travel direction between 
Lane L1 and Lane L2 is the opposite. Lane L1 has broken line, Lane L2 has broken line. There is vegetation on 
Road R1, there is regulatory sign on Road R1, there is a gravel shoulder on Road R1, there is vegetation on 
Road R2, there is a gravel shoulder on Road R2, there is vegetation on Road R3, there is a gravel shoulder on 
Road R3, there is vegetation on Road R4, there is a gravel shoulder on Road R4.  

There are 4 vehicles, vehicle ego, vehicle V1, vehicle V2 and vehicle V3. Vehicle ego is at Road R1 and Lane L2. 
Vehicle V1 is at Road R4 and Lane L2, and vehicle V1 is at front right of vehicle ego with a distance.  Vehicle V2 
is at Road R1 and Lane L2, and vehicle V2 is at rear of vehicle ego with a normal distance.  Vehicle V3 is at Road 
R1 and Lane L2, and vehicle V3 is at rear of vehicle ego with a normal distance. When vehicle ego is driving, 
vehicle V1 drives towards vehicle ego at its front right with a distance, at a normal speed.  Vehicle V2 drives 
towards vehicle ego at its rear with a distance, at a normal speed. Vehicle V3 drives towards vehicle ego at 
its rear with a distance, at a normal speed. 
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Scenario 56 – Urban - Traffic Jam, One Vehicle Stationary whilst others approach 

 

 

 

The scenario takes place in the late morning, under a bright lighting condition, and a lightly covered cloud 
condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight minor road. There are 2 lanes 
on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 
has solid line, Lane L2 has solid line.  

There are 6 vehicles, vehicle ego, vehicle V1, vehicle V2, vehicle V3, vehicle V4 and vehicle V5. Vehicle ego is at 
Road R1 and Lane L1. Vehicle V1 is at Road R1 and Lane L1, and vehicle V1 is at the front of vehicle V2 with a 
normal distance. Vehicle V2 is at Road R1 and Lane L1, and vehicle V2 is at the front of vehicle V3 with a normal 
distance. Vehicle V3 is at Road R1 and Lane L1, and vehicle V3 is at the front of vehicle ego with a normal 
distance. Vehicle V4 is at Road R1 and Lane L1, and vehicle V4 is at the rear of vehicle ego with a normal 
distance. Vehicle V5 is at Road R1 and Lane L1, and vehicle V5 is at the rear of vehicle V4 with a normal distance. 
When vehicle ego is driving, vehicle V1 and vehicle V2 drives away from vehicle ego at its front with a distance, 
at a faster speed. Vehicle V3 stops up vehicle ego at its front with a small distance. Vehicle V4 and vehicle V5 
drive towards vehicle ego at its rear with a safe distance, at a normal speed. 

 

Scenario 57 – Urban - Three Laned Highway Driving  

 

 

The scenario takes place in the early morning, under a dark lighting condition, and a clear cloud condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight motorway. There are 3 lanes 
on Road R1, Lane L1, Lane L2 and Lane L3. The travel direction between Lane L1 and Lane L2 is the same, the 
travel direction between Lane L2 and Lane L3 is the same. Lane L1 has broken line, Lane L2 has broken line, 
Lane L3 has broken line. There is a tunnel. 
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There are 2 vehicles, vehicle ego, and vehicle V1. Vehicle ego is at Road R1 and Lane L3. Vehicle V1 is at Road 
R1 and Lane L3, and vehicle V1 is at front of vehicle ego with a normal distance. When vehicle ego is driving, 
vehicle V1 drives away from vehicle ego at its front with a distance, at a slower speed.  

 

Scenario 58 – Urban - Urban Road Lead Vehicles Cyclic Acceleration and Deceleration 

 

The scenario takes place in the late morning, under a bright lighting condition, and a lightly covered cloud 
condition.   

There is no junction present. There is 1 road, Road R1. Road R1 is a long straight minor road. There are 2 lanes 
on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. Lane L1 
has solid line, Lane L2 has solid line.  

There are 3 vehicles, vehicle ego, vehicle V1 and vehicle V2. Vehicle ego is at Road R1 and Lane L1. Vehicle V1 
is at Road R1 and Lane L1, and vehicle V1 is at front of vehicle ego with a normal distance. Vehicle V2 is at Road 
R1 and Lane L1, and vehicle V2 is at front of vehicle V1 with a normal distance. When vehicle ego is driving, 
vehicle V1 and vehicle V2 drive in stop and go away from vehicle ego at its front with a distance, at a varying 
cyclic speed. 

 

Scenario 59 – Urban - Car to Pedestrian Stationary 

 

The scenario takes place in the afternoon, under a bright lighting condition, and a lightly covered cloud 
condition. 

There is no junction present. There is 1 road, Road R1. Road R1 is a normal length straight minor road. There 
are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. 
Lane L1 has broken line, Lane L2 has broken line.  
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There are 1 vehicle and 1 pedestrian, vehicle ego, and pedestrian PD1. Vehicle ego is at Road R1 and Lane L1. 
Pedestrian PD1 is at Road R1 and Lane L1, and pedestrian PD1 is at front of vehicle ego with a small distance. 
When vehicle ego is driving, pedestrian PD1 stops up vehicle ego at its front with a small distance.  

 

Scenario 60 – Urban - Car to Bicycle Longitudinal 

 

The scenario takes place in the afternoon, under a bright lighting condition, and a lightly covered cloud 
condition. 

There is no junction present. There is 1 road, Road R1. Road R1 is a normal length straight minor road. There 
are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. 
Lane L1 has broken line, Lane L2 has broken line.  

There are 1 vehicle and 1 cyclist, vehicle ego, and cyclist Cyc1. Vehicle ego is at Road R1 and Lane L1. Cyclist 
Cyc1 is at Road R1 and Lane L1, and cyclist Cyc1 is at front of vehicle ego with a small distance. When vehicle 
ego is driving, cyclist Cyc1 drives away from vehicle ego at its front with a small distance, at a slow speed.  

 

Scenario 61 – Urban - Car to Pedestrian Longitudinal 

 

The scenario takes place in the afternoon, under a bright lighting condition, and a lightly covered cloud 
condition. 

There is no junction present. There is 1 road, Road R1. Road R1 is a normal length straight minor road. There 
are 2 lanes on Road R1, Lane L1 and Lane L2. The travel direction between Lane L1 and Lane L2 is the opposite. 
Lane L1 has broken line, Lane L2 has broken line.  

There are 1 vehicle and 1 pedestrian, vehicle ego, and pedestrian PD1. Vehicle ego is at Road R1 and Lane L1. 
Pedestrian PD1 is at Road R1 and Lane L1, and pedestrian PD1 is at front right of vehicle ego with a small 
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distance. When vehicle ego is driving, pedestrian PD1 walk away from vehicle ego at its front right with a 
small distance, at a slow speed.  

 

9 Conclusions 

This document details the work carried out in the Task 1.4 which is responsible for identifying the use cases 
and scenarios. To enable the development and the validation of the i4Driving human driver model, a scenario-
based iterative process has been proposed in this document, covering the complete V system development 
model. With a scenario-based development and testing process, having the right scenarios which correspond 
to users’ requirements and use cases are crucial for ensuring that the correct system is developed.  

Multiple input sources were considered when deriving the use cases and scenarios, including partner’s one 
on one interviews, a collaborative brainstorming exercise aimed at collecting useful scenarios, real world 
accident data derived scenarios and regulation (the ALKS regulation) derived scenarios. All the derived 
scenarios are represented using multiple scenario description abstractions, covering abstract scenario level 
(using the BSI Flex 1889 standard), logical scenario level (using the WMG SDL level 2 format), and concrete 
scenario level (using the ASAM OpenSCENARIO and OpenDRIVE formats). In addition, all the scenarios 
derived contain dynamic visualisations using the GIFs. The scenarios, together with the associated files are 
hosted in the Safety PoolTM scenario database for project partners to access and maintain. 

Based on the methodology method in the previous section, 61 scenarios in total were obtained to form the 
initial scenario set. At a high-level overview, the scenarios cover 6 main road layouts, as shown below. The 6 
road layouts are: two lane urban road, T-junction, crossroad, urban curved two-lane road, two lane/three lane 
motorway, motorway merging slip road.  
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