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£ B : Human factors are of growing concern in the automotive industry. There are

several factors affecting the growth. Firstly, Japan is the most aged country in the

world and the number of traffic accidents of older drivers keeps increasing. Although



the industry and the government have made a lot of efforts to solve the problem,
success has been limited so far. We need to deeply understand driving of older
people to find more effective solutions. Secondly, automotive industries are involved
worldwide in the hard competition for development of the vehicle automation
technology. Now it has been found that human factors are core issues to be solved
to step forward toward commercialization of the technology. Lastly, “driving”
naturally includes a fun part as well as social parts. There is a need from the
Japanese industry for enabling to design “driving pleasure”. We need to understand
scientifically what “driving pleasure” is.

Automotive Human Factors Research Center (AHFRC) was established on April 1,
2015 in National Institute of Advanced Industrial Science and Technology (AIST)
located in Tsukuba, Japan. The core competencies of AHFRC are integrative
approaches to systematic understanding of drivers using behavioral, cognitive,
neurological and physiological measures. There are currently three research fields,
1) support of older drivers for safe driving, 2) human factors in autonomous driving,
and 3) driving pleasure. We are conducting research to achieve our vision that is
“establishment of human-centered methodologies to design vehicles to be safe,
comfortable and enjoyable for all drivers”. The research strategies and activities for
each of the above research fields will be introduced and discussed.
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#&# 2[ Developing a feel for symbiotic driving - Establishing haptic shared control as
adaptive, individualized interaction between driver and highly-automated car|

Dr. David A. Abbink (Associate Professor at Delft University of Technology)

E 5 : The question is not if automated vehicles will be introduced on our roads, but
when and how. A major bottleneck is communication and interaction between driver
and highly-automated vehicle, especially when drivers need to regain control quickly
and unexpectedly. Conventional human-automation interaction (beeps, switches) is
inadequate, but academia and industry are struggling to invent better alternatives.
A promising approach is haptic shared control, where drivers can feel (and interact
with) the automationts control activity through forces on the steering wheel or gas
pedal, similar to the intuitive physical interaction between horse and rider through
the reins. However, where horse and rider establish a symbiotic relationship,
todayls haptic interfaces fail to adapt to highly individual and situated
driver-behaviour-preferences and automation reliability. David will explain the
haptic gas pedal he developed to support car-following, in collaboration with Nissan,



in a project co-managed by Satoshi Kitazaki. He will also show many design and
evaluation studies for haptic shared control for steering. He will also discuss the
limitations and future work in shared control. The current (Eone-size-fits-all! design
of haptic shared control causes conflicts between driver and haptic automation,
which in turn reduces driver understanding, acceptance, comfort. Future research is
to establish a novel, informative, cooperative and mutually adaptive interaction
between driver and highly-automated vehicle. To enable this David will investigate
how to animate the currently inflexible haptic shared control interface based on
fundamental insight into driver?! situated adaptation.
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