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RAMTETADEEREERTZHTZIHFT *Research on technology that assists human decision-making
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Helping children visiting the Expo experience
the joy and learning of technology development
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Faculty of Informatics
—— Professor Yukio Horz'gmlai

Providing experience in developing autonomous racing cars
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At the Osaka Healthcare Pavilion of the Osaka-Kansai Expo, an
exhibition project called "Reborn Challenge" is being held to show-
case the technologies of small and medium enterprises and start-
ups that Osaka takes pride in. In August, Kansai University will
serve as the implementing body, introducing the technologies and
initiatives toward future society of nine companies under the theme
"Academia x REBORN -Harmony between Academia & Society, be-
tween Theory & Practice-". At the exhibition booth of VML (Virtual
Motorsport Lab Inc.), which is one of these companies, visitors can
experience operating an autonomous driving simulator on a com-
puter right there on the spot, customizing their preferred racing car,
and running it on a virtual circuit. Professor Yukio Horiguchi from
the Faculty of Informatics and three students are cooperating in
creating this setup. Preparations are in full swing for the main event
from August 5th to 11th.
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Prof. Horiguchi supervising seminar students in his laboratory

Left to right: Yamada, Yoshimata, Prof. Horiguchi, and Harada

Systems engineering that solves various corporate challenges

—— Please tell us about your specialty.

Systems engineering is the discipline of problem-solving that
captures phenomena and things as relationships between various el-
ements, utilize mathematical theories and methods to interpret them,
and examines better mechanisms and methods. Within this field, |
am a specialist in cognitive engineering and intelligent informatics, re-
searching technology that assists human decision-making. For exam-
ple, | have engaged in joint research on various corporate challenges,
such as designing information displays for operation terminals so that
the knowledge of experts in programming industrial robots can be
utilized by others, investigating the causes of user interface difficulties
in digital home appliances and making improvements, and reviewing
the design of driver's cabs to support skill acquisition for train opera-
tors. | analyze human behavior using systems engineering methods,
and then research how to design information so that people can use
equipment and services more skillfully and safely.

—— Please tell us about the background that led to the joint research
with VML, which is exhibiting at the Expo this time.

VML, which developed an autonomous driving simulator for cars
in virtual space, applied to Kansai University's Reborn Challenge
in 20283, and | was selected as their collaboration partner through
matching. Hiroki Yamashita, the representative of VML, which was es-
tablished in 2022, was originally a data analysis engineer in Formula
racing in Europe. He said that he believed the automotive industry
would need more people knowledgeable in IT and computers in the
future, and wanted to nurture human resources involved in technology
development with autonomous driving as a keyword, and to provide
a testing ground for developing cutting-edge automotive technologies
like Formula racing. | sympathized with his ideas and decided to help.

| am providing ideas from an information design perspective so
that VML's exhibition at the Expo will stimulate interest in advanced au-
tonomous driving technology and serve as a catalyst for increasing op-
portunities for human interaction. We are thinking together about how
to provide richer experiences as a platform for interaction and learning.
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Hands-on experience and tools for developing autonomous racing cars

Virtual Motorsport Lab #tDBIFEAERA N>
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Virtual Motorsport Lab's Hands-on Development Workshop

* The goal is to create a platform for nurturing talent to support the mobility industry.
« Participants develop their autonomous driving programs and compete for lap times.
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Fuzzy set representations of autonomous driving variables (Fuzzy variables)

« AT TV IHEET 7 4 G TR S DIcHICARULIE 7Y « BHETRT

- BiEREH SOEAaMBEAEDILEL. TNZNINegative/Zero/Positive ELYS
3DDEF/INIVTREEND

« 277U J&ElENegative Big/Negative Small/Zero/Positive Small/Positive Big
EVS5DDEFEINITRREENS

TTAIDISTRBEELEEEINIVENINDIF DA VI~ v TR =ERT

« Indicates Fuzzy variables prepared for Fuzzy steering control.

* The cross-track error and heading error are expressed using three linguistic labels:
Negative, Zero, and Positive.

« The steering angle is represented using five linguistic labels: Negative Big, Nega-
tive Small, Zero, Positive Small, and Positive Big.

« The lower graphs represent the membership functions that map variables to each
language label.
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An example of the process of tuning membership functions for Fuzzy variables

—— Please tell us about the specific exhibition content.

The ultimate goal is to enable visitors to create their own unique
racing cars while utilizing generative Al technology. We also custom-
ize how the car runs, including course navigation and speed. Since
programming has a somewhat high barrier for the general public, we
utilize a mechanism where programs are automatically created by giv-
ing commands to an Al assistant in words. In a very short time, visi-
tors can complete their car's program and run it on a virtual circuit.

We are developing the exhibition content together with three
fourth-year students toward the August main event, and preparations
are entering their final stage. Shun Harada is responsible for design-
ing dialogue progression including system responses assuming
visitor (user) behavior, Haruki Yamada is adjusting Al programs to
respond to users' multiple demands, and Ryuto Yoshimata is sup-
porting these two while also working on upgrading the system for
the "VML Autonomous Driving Hackathon," an autonomous driving
programming competition that we conduct at the Japan Society for
Fuzzy Theory and Intelligent Informatics in cooperation with VML.

Fuzzy theory that connects words and computers

—— What is the difference between the hackathon and the Expo?

The Expo aims to entertain the general public, but the hackathon
mainly targets students who are learning and researching informa-
tion processing and Al technologies, with the purpose of improving
their skills through programming autonomous racing cars. | serve as
a business committee member of the Fuzzy Society, and | thought
VMLUs initiatives would fit well with exchanges between researchers,
students, and companies at academic conferences, so | planned the
hackathon. We are planning to hold the hackathon again in 2025 fol-
lowing last year.

—— What kind of discipline is Fuzzy theory?

Computers basically solve problems through calculations, but the
words we use in daily life and the numerical values that computers
handle do not necessarily correspond neatly. Fuzzy theory serves
as an intermediary between them. For example, verbalized knowl-
edge about automobile driving like "if you drift slightly to the left, turn
the steering wheel slightly to the right" is difficult for computers to
handle, but Fuzzy theory connects this well. In the hackathon, we are
attempting to incorporate Fuzzy control into part of the racing car's
autonomous driving functions so that participants can work on more
advanced driving adjustments.
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Presentation by Prof. Horiguchi about the Hackathon

A place for learning, not gaming

—— Please tell us about the innovations in the Expo exhibition.

We are working on "how visitors to the booth can experience au-
tonomous driving customization as smoothly as possible in the most
interesting way." Visitors will discuss topics such as course navigation
and tire equipment combinations while having dialogue with Al act-
ing as concierges and supporters on large monitor screens, and run
their designed autonomous racing cars on the circuit. They can enjoy
watching their cars run well, go off course, or see how their cars per-
form right there on the spot. We want as many people as possible to
experience Al technology in a short time, and we are also working on
how to show the programming process in an easy-to-understand way.
We want this to be a place of learning for children, not just a game.
| would be happy if children could develop interest in programming
and Al through this experience, or dreams of pursuing this field.

—— Please share your expectations for the Osaka Expo.

It would be wonderful if we could get reactions like "That was
fun!" or "That was interesting!" from visitors. | hope that as many
children and young people as possible will become interested in the
research fields of the Faculty of Informatics.

Research that supports human decision-making

—— Please tell us about your other research themes.

| said that systems engineering is a discipline of problem-solving,
and | have students work on various research themes together with
me. For example, my research themes include "data processing tech-
nology for analyzing elderly people's movements to evaluate fall risk
and motor function levels," "exercise support that introduces gaming
elements and mechanisms where music flows according to body
movements to make health promotion enjoyable," "respiratory wave-
form analysis algorithms for automatic detection of sleep apnea,"
"improvement of medical interview systems through effective question
selection for sleep disorders," and "comparative analysis of how peo-
ple good and poor at English read English texts based on eye move-
ment measurements, and learning support." Among student-initiated
research, there are unique themes such as "syllabus data analysis
and information visualization to support decision-making in seminar
selection." What they have in common is information processing that
supports human decision-making. There is no end to themes related
to people.
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