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Table 1 Processes of the Driving Task and Physical Principles 

Process Processing Outcome Disturbance Physical Principle 
Perception Position information of 

surrounding traffic 
environment, self-position, 
and traffic information 

Perception 
disturbance 

Principle-based disturbances corresponding to 
sensor mechanisms (e.g., camera: visible light; 
millimeter-wave radar: radio waves; LiDAR: 
infrared light) 

Decision Trajectory and target velocity 
instruction 

Traffic 
disturbance 

Geometric relationships between road structure 
and surrounding traffic participants, as well as 
behaviors of traffic participants 

Operation Distribution of motion-
control commands to 
actuators in order to achieve 
target trajectory and velocity 

Vehicle-
dynamics 

disturbance 

Physical disturbances acting on the vehicle due to 
road shape or natural phenomena, and 
disturbances transmitted to tires due to road-
surface/tire conditions 

 

 

Figure 5. Driving Tasks and Disturbance Factors 

 

 

Figure 6. Three Scenario Taxonomies based on Physical Principles 

A perception disturbance refers to a situation in which the sensor system is unable to correctly perceive 
hazards due to intrinsic or extrinsic factor reasons related to the sensors or the vehicle itself. 
Intrinsic factors include, for example, component-installation issues (such as instability related to sensor 
mounting or manufacturing variations), and vehicle conditions (such as vehicle tilting caused by uneven 
loading that alters sensor orientation, or sensor occlusion due to externally mounted items such as a bicycle 
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These disturbance categories are expanded in a stepwise manner across three levels of scenario abstraction. At 
the highest level, Functional Scenarios represent abstract, qualitative descriptions of traffic situations. These 
are then refined into Logical Scenarios by introducing quantitative parameter ranges. Finally, Concrete 
Scenarios define specific evaluation conditions used for simulation or physical testing. 

By systematically organizing and managing Functional, Logical, and Concrete Scenarios within a scenario 
database, the framework provides comprehensive coverage of situations that are predictable and preventable. 
This structured approach supports consistent and traceable safety evaluation of ADS across development 
phases. 

 

Figure 11 Scenario Structure  

 

Figure 12  Three Scenario Frameworks based on Physical Principles 

3.3. Concepts Behind Safety Determination Methods 

As a framework for translating safety principles into concrete evaluation methods, the safety determination 
approach presented in this document is based on the recognition that the fundamental safety risk during the 
Dynamic Driving Task (DDT) in automated driving is collision with surrounding traffic participants or obstacles. 

Accordingly, collision-related risks are first systematized in the form of traffic-disturbance scenarios. Within 
this framework, the ranges of reasonably foreseeable conditions and preventable conditions are defined, thereby 
converting the safety principles established by UN/WP29 into engineering-measurable criteria. 
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an example, when the ego vehicle performs a lane change, surrounding vehicles may be located ahead of the 
ego vehicle, behind it, or laterally (e.g., beside the ego vehicle either forward or rearward). 

When the number of lanes differs, even the same surrounding-vehicle position may result in different potential 
conflict paths. Therefore, when considering surrounding-vehicle positions and lane configurations, it is 
essential to extract combinations of surrounding-vehicle movements that may obstruct the ego vehicle. 
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Figure 23. General-Vehicle Traffic Disturbance Scenarios 

Road sector On coming On coming On coming
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(Lane keep)
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Figure 24. Example Scenarios Combining Surrounding -Vehicle Positions and Potential Ego-Vehicle Obstruction Movements









 

 32 

(C)Copyright Japan Automobile Manufacturers Association, Inc., All rights reserved. 

A pedestrian remaining stationary outside the driving path does not constitute a critical scenario and is 
therefore excluded. As with general-vehicle scenarios, the completeness of these pedestrian scenarios has been 
verified through comparison with real-world accident data (Annex D). 
 
3.4.2. Perception-Disturbance Scenarios 

Perception-disturbance scenarios include not only perception disturbances themselves, but also obstructed-view  
scenarios and communication-disturbance scenarios, as shown in Figure 28.  

 

Figure 28. Perception-Disturbance Scenario classification 

 

3.4.2.1. Perception-Disturbance Scenario Generation 

Perception-disturbance scenarios are generated based on the factors that cause perception disturbances and the 
sensing principles of the sensors in which those disturbances occur. Although the disturbance factors themselves 
are diverse, they can be systematically classified according to their underlying disturbance-generation principles. 
By selecting representative disturbance factors from each classification group, it becomes possible to derive a 
scenario set that provides comprehensive coverage of perception disturbances. Furthermore, for each selected 
disturbance factor, scenarios for evaluating combined perception disturbances can be generated by considering 
the relevant combinations derived from the disturbance-generation principles (Figure 29). 
In this document, perception-disturbance scenarios are described for the following three types: millimeter-wave 
radar, LiDAR, and camera. 
These sensor-specific descriptions enable systematic identification and evaluation of perception disturbances 
while maintaining traceability to the physical principles underlying each sensing modality. 

 

 

 

 

 

 

 

Figure 29. Scenario Derivation Process based on Perception-Disturbance Factors and Sensor Principles 

 

 


























































































































































































































































































































































































































































































































































































































































