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Abstract

Collaborative driving is considered as a form of human-autonomy teaming (HAT) in which the

advanced driving assistance system (ADAS) with an autopilot feature plays a role as the human driver

counterpart, not merely as an automation tool. However, such a collaborative driving raises a problem

for the human driver's situational awareness development, particularly because of the lack of

mechanisms to comprehend the autopilot agent's behaviours. The human driver becomes overly trust

to the agent and is vulnerable to distractions. As a result, many road incidents occur because of such

mental model. It is believed that the transparency of the autopilot agent can help its human

counterpart to calibrate their trust in this agent. However, a lack of studies investigating how such

transparency is delivered to the human driver. Hence, this study aims to develop autopilot agent

transparency for collaborative driving. The developed transparency is implemented and simulated

using open-source software for autonomous driving called Carla simulator. The findings show that the

transparency can help the human driver to understand and predict the autopilot agent's behaviours

better. Such transparency is critical to enhance human-machine interaction, particularly in a

collaborative driving context. © 2022 IEEE.
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Abstract:
Collaborative driving is considered as a form of human-autonomy teaming (HAT) in which the advanced driving
assistance system (ADAS) with an autopilot feature plays a role as the human driver counterpart, not merely as an
automation tool. However, such a collaborative driving raises a problem for the human driver's situational awareness
development, particularly because of the lack of mechanisms to comprehend the autopilot agent's behaviours. The
human driver becomes overly trust to the agent and is vulnerable to distractions. As a result, many road incidents occur
because of such mental model. It is believed that the transparency of the autopilot agent can help its human
counterpart to calibrate their trust in this agent. However, a lack of studies investigating how such transparency is
delivered to the human driver. Hence, this study aims to develop autopilot agent transparency for collaborative driving.
The developed transparency is implemented and simulated using open-source software for autonomous driving called
Carla simulator. The findings show that the transparency can help the human driver to understand and predict the
autopilot agent's behaviours better. Such transparency is critical to enhance human-machine interaction, particularly in
a collaborative driving context.
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I. Introduction
Collaborative driving refers to level 4 of six levels (0-5) partially automated driving according to the
Society of Automotive Engineering [1]. This type of driving has the on-board ADAS that provides
cognitive supports to the human driver in the manual driving mode. Still, it also has a certain level of
autonomy to perform driving tasks when the autopilot mode is activated. Such an autonomy
includes a teammate role, in which the ADAS can back the human driver up in case of they
experience situational awareness development failures. For example, when inattentive driving and
high collision risk are detected, the ADAS can take over the manual control from the human driver
to execute emergency manoeuvres such as stopping the vehicle as in a collision avoidance system.
From this perspective, the relation between the human driver and the ADAS can be considered as a
form of human-autonomy teaming (HAT). Driving becomes an activity that involves two
collaborating agents [2]. Hence, such a driving is called collaborative driving.
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