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Background  

Human factors, broadly speaking, are regarded as the main cause of traffic crashes. By gradually 

removing their influence, the introduction of Automated Vehicles (AV) will allegedly benefit 

road safety. However, in-depth analysis of crash-producing mechanisms shows the need to 

clearly determine which "Human Factors" relate to failures in the driving functions (e.g., 

perception failure, lack of anticipation, wrong decision) and which correspond to the human 

causes of these driving failures (e.g., low alertness or attention). Should AV avoid the former, 

they will remain prone to producing failures in the driving functions. Moreover, during a 

gradual transition period, the driving tasks will be shared between the human driver and the 

AV. This will lead to new challenges for human drivers and their interactions with the AV and 

the other road users, with a significant impact on safety. All these issues require new analysis 

models for retrieving the relevant information when collecting accident or safety critical event 

data and suggesting new road safety measures.  

 
Aim 

In the context of increasing sharing of the driving task between AV and driver, the objective of 

this paper is to propose a new taxonomy of potential human and/or vehicular failures in their 

new interactions. Examples of these include AV monitoring itself, AV monitoring driver, AV 

monitoring the environment on behalf of driver, driver monitoring AV in a few determined 

situations and AV communicating with driver in complex or critical situations. 

 

Method  

In fully manual driving, monitoring the vehicle’s surroundings and deriving proper driving 

actions is assigned exclusively to the human driver. In the perspective in which all or part of 

these actions would now be assigned to the vehicle, it was but natural to build an Automated 

Driver Functional Failure (ADFF) grid by starting from the existing Human Functional Failures 

(HFF) grid and checking which categories would disappear altogether or just be rephrased and 

which would be needed as new AV-specifics. The HFF grid was then updated to account for 

new interactions between driver and AV in the context of e.g. more complex HMI. During the 
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process, ADFF and updated HFF grids were used to analyze recent accidents or near crashes 

involving automated vehicles as a check for completeness.  

As a last step, ADFF and updated HFF grids were compared to previous attempts from the 

recent literature and updated when necessary. 

 

Results   

The authors - a multi-disciplinary group of experts with background in either accident science 

or human behavior / HMI analysis - found AV prone to human-like failures when their 

perception system would be impaired or when driving in a complex environment. Most 

worrying would be that this complexity could result from no understanding of “simple” human 

interactions or driver status as well as blank failure in identifying obvious obstacles or road 

users for what they are.  

Finally, although the introduction of AV would progressively suppress some accident-causing 

human failures, e.g., perception or willful violations of road rules, authors found that new 

human failures would nevertheless occur, of which overtrust in AV out of ignorance of the 

automation’s limits would be a good example.  

Both ADFF and updated HFF are presented in this paper, along with the consistent minimal 

SAE level of vehicle automation. First applications are underway and include a national project 

on automated mobility experimentations (SAM) and a collection of AV crashes or near-crashes 

(ADSCENE). 

 

Conclusions 
The changes introduced by the progressive automation of vehicles in the complex and changing 

world of road safety must be analyzed systematically. Based on the analysis of recent real-world 

accidents and safety critical events, and starting from an existing analysis grid for Human 

Functional Failures (HFF) as accident causes, the authors set up a first of its kind grid for 

automated vehicle failures (ADFF) in all types of contexts, including mixed traffic, and updated 

the existing HFF grid to account for interactions between drivers and AV. These grids – soon 

to be supplemented by additional explicative elements - will help analysts to understand a road 

safety scene that is bound to change rapidly in the years to come and help both automotive 

industry and state policy-makers alike to design new and efficient road safety solutions, for the 

benefit of all road users worldwide.  

 


