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 Future work 

This chapter introduces three papers in preparation that were not 
included in this Licentiate thesis. 

The papers in preparation aim to model driver visual behavior and response 
process, focusing on automated driving. The purpose of the model is to develop 
a monitoring system able to assess if the driver behavior is appropriate for the 
current driving context, provide feedback, and sustain behavioral changes. These 
studies build upon the findings and methods from Paper I and II and extend them. 
These papers are intended to be included in the PhD thesis. The papers included 
in the Licentiate thesis and the papers in preparation are put in context in Figure 
4. 

 

 
Figure 4. Contextualization of the papers included in this Licentiate thesis 
(filled circle) and the papers in preparation which will be included in the 
Ph.D.  thesis  (empty  circle).  Three  levels  of  increasing  automation  are 
considered: adaptive  cruise  control  (ACC), adaptive  cruise  control with 
lane  keeping  assist  (ACC+LKA),  and  adaptive  cruise  control  with  lane 
centering (ACC+LC). 
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 On modelling the drivers’ response process to lead‐
vehicle conflicts when driving with adaptive cruise control 

Tentative title: Morando, A., Victor, T., & Dozza, M. (In preparation). Driver 
response process in critical situations with automated longitudinal control. 

This study aims at modelling drivers’ response processes to lead-vehicle conflicts 
when using ACC. This study is based on the same dataset of Paper II. Paper II 
investigated visual behavior, which is the perception component of the attention 
process. Paper III focuses on the action component, by breaking down the 
drivers’ evasive maneuver. Paper II and III together will support the design of an 
algorithm that can monitor the drivers’ response process in critical situations. 

The drivers’ response process is modelled as a sequence of states, which range 
from the detection of the threat to the execution of avoidance maneuver. The 
duration of the states and the transition between them is dynamic and it depends 
on features of the driver-vehicle-environment (DVE) joint system. The study 
attempts to mathematically model (e.g., using a hidden Markov model; HMM) 
the drivers’ behavioral response, incorporating visual and motor response, and 
features from the driving context. 

 On describing and modelling visual behavior in manual 
driving and driving with adaptive cruise control and lane keeping 
aid 

Tentative title: Morando, A., Victor, T., & Dozza, M. (In preparation). Driver 
attention in automation: Does driver glance behavior change in response to 
longitudinal and lateral assistance in real world data? 

This study aims at assessing how the use of ACC in combination to LKA affects 
driver visual attention in comparison with manual driving. The study quantifies 
and models visual behavior. It identifies representative features of glance 
behavior, and it provides a reference analytical model of driver visual behavior 
in normal driving, with and without automation.  

The data analyzed in this study were from the EyesOnRoad database. 
EyesOnRoad was a naturalistic Field Operational Test (FOT) to evaluate a 
prototype system for real-time measurement of driver’s visual attention during 
routine driving (Karlsson et al., 2016). Ten cars were equipped with ACC and 
LKA and a range of other ADAS functionalities. The eye-tracker installed in the 
car automatically classified glance location on road and off road.  
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 On describing and modelling visual behavior and 
response process to lateral and lead vehicle conflicts in highly‐
automated driving 

Tentative title: Morando, A., Gonçalves, J., Victor, T., Bengler, K., & Dozza, M. (In 
preparation). Visual behavior and response process during highly automated 
driving: A simulator study. 

This simulator study was done in collaboration with the Technical University of 
Munich (TUM), within the HFAuto project. The experiment used the TUM high-
fidelity fixed base simulator. A total of 45 subjects took part in the experiment. 

The aim of the simulator study was to investigate and model the attentional 
response (visual and action process) in highly automated driving in critical lead 
and lateral vehicle conflicts. The automation was a combination of ACC and lane 
centering (LC) that allowed the drivers to keep hands off steering wheel and feet 
of pedals. The subjects performed a distracting secondary task, which made them 
disengage from the primary driving task and looking away from the forward path 
(therefore reducing predictive visual cues of an imminent threat). Vehicle data 
were logged from the simulator software. Additional cameras were installed to 
record the body of the driver and their glance behavior. 

The study builds upon the methods developed in Paper II, III, and IV, for 
analyzing and modelling visual behavior and response process. 
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