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Abstract

NTT is developing a personal agent that understands us, interacts with us, and supports us in growing
by being with us in the real world. This article focuses on personal mobility as one application area for
this agent. The prototype mobile personal agent provides interactive training on how to operate a per-
sonal mobility vehicle for first-time drivers of such vehicles, prompting them to discover what operations
are required and enabling them to improve their operating skills.
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1. Introduction

In recent years, there has been growing interest in
personal mobility vehicles, which are vehicles for
short-distance travel for small numbers of people.
These include two-wheeled self-balancing electric
vehicles, micro-electric vehicles, and electric wheel-
chairs. It is forecast that the value of the market for
these vehicles will expand to 120 billion yen by 2020
[1]. Against this background, NTT DOCOMO pro-
posed the provision of an Environment for Comfort-
able Transportation as part of the initiative Business
Creation in View of 2020 in its New Initiatives Toward
Delivery of Medium-term Targets announced in April
2015 [2]. Specifically, NTT DOCOMO established
DOCOMO BIKESHARE with joint investments by
NTT Urban Development, NTT DATA, and NTT
FACILITIES [3]. As the name indicates, DOCOMO
BIKESHARE is a bicycle sharing business. In addi-
tion, NTT DOCOMO concluded a business alliance
with WHILL KK. [4] to undertake a mobility sharing
business using a personal mobility vehicle called the
WHILL Model A [5]. The NTT Group is expected to
further accelerate entry into this market.

2. Use of ICT in a personal mobility
sharing service

We believe that two types of ICT (information and
communication technology) have applications in a
personal mobility sharing service. One is automation
of the operational guidance provided for users. Since
personal mobility vehicles are unfamiliar to first-time
users, it is necessary to teach users how to perform
such functions as powering-on the vehicle. If such
operational guidance can be provided without human
intervention, the workload on staff who handle the
renting out of personal mobility vehicles can be
reduced. The second application is automated assess-
ment of the skill levels of personal mobility users.
The number of traffic accidents involving electric
wheelchairs, which have already been widely adopt-
ed, is increasing. Since no driving or user license is
required to operate an electric wheelchair, there are
many users who have not had sufficient practice. To
prevent accidents, it is necessary to assess the opera-
tional skill level of users. However, it is difficult to
determine whether or not a particular user is suffi-
ciently skilled. Provision of the results of automatic
assessment as feedback will encourage users to pay
more attention to operations and help them to
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improve their skills.

3. NTT activities

NTT is developing a cloud-based interaction con-
trol technology called R-env™ [6] (Fig. 1) that
makes it easy to develop applications that focus on
interactions with humans. The objective of this tech-
nology is to achieve a cloud-based multi-device inter-
action service that expands the potential of people by
understanding their statuses and conditions through
verbal and non-verbal communication between them
and various robots, sensors, and other devices that
surround them, and by using this understanding to
encourage new actions and to enhance their aware-
ness of their surroundings.

R-env provides a cloud environment that allows
device-associated services (i.e., services that com-
bine robots, sensors, gadgets, and applications) to be
developed, debugged, and executed using a single
browser. Anyone can easily develop device-associat-
ed services by creating a state transition diagram that
combines the actions of devices connected to R-env
and conditions for transitions to the next actions
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using the graphical user interface of a browser. We
have developed a prototype personal agent that can be
used when a personal mobility vehicle is connected to
adevice such as a smartphone. The agent understands
the user’s operational status and operational skill
level from information gleaned from the user’s inter-
actions with the personal mobility vehicle such as his/
her dialog with and operations of the vehicle, and
uses this understanding to provide feedback such as
prompting operations through a dialog or otherwise
enhancing his/her awareness about operations. The
personal agent applied to personal mobility will pro-
vide operational guidance and rate the driver’s level
of operational skill without any need for human inter-
vention.

4. Joint experiment by three companies

To evaluate the effectiveness of this mobility-assist-
ing personal agent, NTT Service Evolution Laborato-
ries, NTT DOCOMO, and WHILL initiated a joint
experiment on October 27, 2015 [7]. Specifically,
NTT DOCOMO’s mobility sharing system [8] was
installed in each WHILL Model A personal mobility
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vehicle, and the prototype personal agent was
installed in the WHILL Model A and in a smartphone
(Fig. 2). In the agent, the analysis engine for deter-
mining the driver’s level of operational skill, and the
dialog control and speech synthesis technologies, all
developed by NTT, work together. This experiment is
aimed at assessing the effectiveness of operational
training given to a first-time driver through a dialog
with the agent.

The operational training developed by NTT has
three features. First, the linkage between a WHILL
Model A and a smartphone turns the WHILL Model
A into a robot. As a mobility vehicle, the WHILL
Model A is characterized by its excellent design,
operability, and running ability. Incorporation of a
smartphone into a WHILL Model A makes it possible
to implement various personal agent functions such
as dialogs with the user, displaying of images, deter-
mination of the user’s operational status from the
analysis of data from sensors installed in the WHILL
Model A, and provision of feedback of analysis
results to the user.

Second, it is possible to provide operational train-

ing that is linked to data from sensors in the WHILL
Model A. It is important that the operational guidance
items provided to the user are given based on a par-
ticular user’s operational status. The mobility-assist-
ing personal agent ascertains the user’s operational
status through data obtained from various sensors and
provides operational training appropriate for the situ-
ation. This enhances the effectiveness of the training.
Third, the level of operational skill of the user can
be determined. At present, there is no benchmark for
operational skills of personal mobility users, as is the
case with the operation of electric wheelchairs, even
though the latter are becoming increasingly popular.
The Rehabilitation Center for Persons with Disability
and the Association for Technical Aids provide a
practice checklist [9]. However, the checklist only
identifies items of required practice such as how to
power-on an electric wheelchair and other basic
operations, and how to move forward or turn right or
left. It does not provide any way of determining if the
user is able to satisfy each item in the checklist.
Noting that smartphones have acceleration and
angular velocity sensors, we developed our own
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operational skill benchmark [10] based on the data
from such sensors mounted on the WHILL Model A,
and implemented it as part of the mobility-assisting
personal agent function. The operational training
includes training in such basic operations as power-
ing a vehicle on/off and adjusting the speed, basic
running operations such as moving forward and turn-
ing right or left, and finally, steering a figure eight
course, which is used to provide feedback on his/her
operational skill level to the user (Fig. 3).

5. Feasibility test on Soleil Hill

To evaluate the effectiveness of the mobility-assist-
ing personal agent with the above features in provid-
ing operational training, we conducted a feasibility
test of a WHILL Model A sharing service with visi-
tors to Nagai Uminote Soleil Hill [11], Yokosuka
City, from November 10 through December 9, 2015.
Soleil Hill is a large, barrier-free park with a variety
of amenities, including a restaurant, spa, and play-
ground equipment, and is thronged with visitors on
weekends. This site was selected because it was
expected that there would be many visitors who could
be targets for the sharing service, namely, those who
can reach the park entrance by car but cannot walk
around in the park, or those who like to try out new
vehicles. Two WHILL Model A units were stationed
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of operational training.

at the entrance to Soleil Hill. Anyone wanting to
apply to ride one of the vehicles was requested to
learn how to operate the vehicle without assistance
before venturing out into the park. The feasibility test
examined whether or not the number of staff mem-
bers needed to explain operation of the WHILL
Model A could be reduced and if it was possible to
accurately determine an individual applicant’s opera-
tional skill level. People ranging in age from their 20s
to their 90s rode the WHILL Model A units. It was
confirmed that the operational training given by the
personal agent was able to eliminate user concerns
about operating a WHILL Model A. There was no
significant gap between the level of operational skill
determined by the personal agent and the user’s self-
assessment thereof [12]. Thus, we were able to con-
firm that the operational training given by the agent
was effective.

6. Future prospects

The joint experiment confirmed that the operational
training given by the mobility-assisting personal
agent was effective. We are preparing to study an
operational skill-rating method that does not simply
assume a flat road but takes other road conditions
such as brick paving and slopes into consideration,
because the current benchmark for the level of
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operational skill does not take road conditions into
consideration. We also aim to enable various indoor
and outdoor devices to work together in order to pro-
vide a variety of empowering services that adapt to
each user’s conditions. These include a navigation
service that enables personal mobility users to avoid
barriers and a running assistance service that assists
personal mobility users based on the user’s condition
and the environmental conditions. Furthermore, we
plan to increase the number of partner enterprises that
use R-env and the number of devices that can be con-
nected to it so that personal agents can operate on
various devices, including communication robots and
home appliances. Our goal is to accelerate the real-
ization of a world in which such personal agents
make use of information about not only users’ mobil-
ity but also their current situations, in order to under-
stand their conditions, interact with them, and enable
them to recognize what actions are required (Fig. 4).
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