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What NAIST offers?
ü  Focused graduate school environment

ü  Top quality education and research

ü  State of the art research facilities

ü  Extensive support for students/researchers

ü  Expanding network for global collaboration

ü Growing global campus community



ü  Internship period: January 13 – 30, 2026

ü  Full Financial support: Flight, Accommodation, etc.

ü  Accept 6 interns



Ubiquitous Computing Systems Lab
Goal: Realizing a Society 5.0 
through AIoT and Digital Twins

Data Collection

SimulationsData Analysis

Applica3ons

Real World

Smart Home Smart Life Smart City

homes offices vehicles natures

humans sports cities

Understanding: context, preferences, 
intent, comfort

Digital twin, optimization, 3D-
modeling

Mobile sensing, sensor networks Navigation, smart homes, context-
aware systems

Professor
Keiichi Yasumoto

Assoc. Prof.
Hirohiko Suwa

Assist. Prof.
Tomokazu Matsui

Assist. Prof.
Wataru Sasaki

4 Faculty Members + 41 Students

スマートホーム
Smart Home

家と、暮らそう

電力・温湿度
位置情報 理解

家電制御
行動認識

Localization,
Sensor

Context recognition

Actuation,
Intervention

家が人を理解し快適な生活へ

快適で省エネ，そして安心な未来のスマートホームの実現
に向け，お風呂なども備えた実際の家を学内に建設し，新
しいセンサの開発やセンサを活用した行動認識，家電連携
などの研究を進めています．この設備には，高精度な屋内
位置センサや電力センサを始めとする様々な環境センサが
埋め込まれており，研究で考えたアイデアを実際の生活の
中で評価，検証できるようになっています．例えば，位置
センサと電力センサを用いると，10 種類の生活行動を 90%
以上の精度で理解したり，複数の家電を適切に組み合わせ
て最適に制御することで，省エネかつ高速に環境を快適な
状態に遷移させることができるようになっています．

Toward a context-aware comfortable home

To realize a future smart home that gives us low-energy, 
comfortable, and safe living space, we built a real home envi-
ronment in our laboratory. In this home, various sensors are 
deployed in addition to ordinary facilities  such as a bath 
and kitchen. Through actual life in it, we are conducting var-
ious studies including activity recognition and home auto-
mation. For example, our activity recognition study already 
achieved more than 90% accuracy in recognizing typical 10 
activities by using electric power sensors and position sen-
sors. We also developed a system that can control air condi-
tioning appliances in an optimal way for reaching a comfort-
able temperature and humidity fast and with low-energy.

研究業績 -  Publication

A Method for Recognizing Living Activities in Homes using 
Positioning Sensor and Power Meters, SmartE 2015

Intuitive Appliance Control System Based on a High-Accuracy 
Indoor Positioning System, UIC 2014

Saving Energy in Smart Homes with Minimal Comfort Level 
Reduction, PerCom 2013

スマートライフ・スポーツ
Smart Life & Sports

人を理解し、寄り添う

心体の状態をセンサ技術で認識 Recognizing physical and mental contexts

研究業績 -  Publication

Effective Napping Support System by Hypnagogic Time 
Estimation based on Heart Rate Sensor,  AH 2015

A Method for Estimating Hunger Degree based on Meal and 
Exercise Logs, MOBIHEALTH 2014

Logging All the Touch Operations on Android, ICMU 2014

Est imating heart  rate  var iat ion during walking with 
smartphone, UbiComp 2013

e-Health Support System for Adequate Caloric Intake Learning 
through Simple Meal Survey and Weight Measurement, 
HTC 2013

心拍数予測
精神状態推定

空腹度推定

行動認識

85

Now

Emotion/sentiment estimation

Activity recognition

Heart rate estimation

Hanger-degree
estimation

人に寄り添うサービスや未来のヘルスケアを実現するため，
スマートフォンやウェアラブル機器に内蔵されたセンサを
駆使し，体の動作や状態，そして心の状態を認識する研究
を進めています．さらに，さまざまなセンサを搭載した小
型センサ SenStick や腹囲や姿勢を計測できる Waiston Belt
などの独自機器も開発しています．お箸や歯ブラシといっ
た日常のモノもセンサ化したり，タッチパネルやマウスを
センサ化したりすることで，さまざまな環境（運動中や仕
事中）における，心体の状態を認識しようと試みています．
同時に，その認識結果を活用した新しいサービスについて
も研究開発しています．

To realize a context-aware services, we are conducting stud-
ies on recognizing human’s various contexts in terms of 
both physical and mental by utilizing sensors embedded in a 
smartphone and wearable devices. Additionally, we are 
developing unique sensor devices; SenStick and Waiston 
Belt. SenStick is a tiny multi-sensor board for sensorizing 
every things easily. Waiston Belt can sense abdominal girth, 
pressure and posture. By sensorinzing various “things” , we 
try to clarify human contexts in various environments such 
as in office and in exercising, aiming to reaize a novel con-
text-aware service.

スマートシティ
Smart City

街は、情報の泉

人と街とを情報技術でつなぐ Connecting citizen and city

研究業績 -  Publication

SakuraSensor: Quasi-Realtime Cherry-Lined Roads Detection 
through Participatory Video Sensing by Cars, UbiComp 2015

Phorec: Context-Aware Photography Support System based on 
Social Data Analysis, Journal of information processing, 2015

RecureShare – Internet-less application distribution mechanism 
for internet-less  emergency communication systems,  
PerNEM 2015

SNS

ソーシャル
センシング 解析

行動支援
解析データ提供

参加型
センシング

Social data mining,
Open data

Participatory
sensing

Context-aware service,
Intervention

Behavior analysis,
Gamification

持続可能な社会を実現するために，街の状態をセンシング
する技術に関する研究を行っています．特に，ソーシャル
ネットワークに蓄積されたデータから都市の特徴を分析す
るソーシャルセンシングや，人にセンシングを依頼するユー
ザ参加型センシングに力を入れています．継続的に協力を
得るためのインセンティブメカニズムや，センサデータの
分散処理機構 IFoT，そして災害時のセンシング手法や通信
手法など，未来の社会を実現するのに必要な技術を幅広く
研究しています．2016 年からはモビリティ社会実験システ
ムを学内に導入し，情報技術で人の行動変容を励起し，社
会を円滑に回す手法を明らかにしようとしています．

Toward a sustainable society, we are conducting studies on 
various urban sensing techniques. Social sensing aims to 
clarify features of the city by analyzing human footprints on 
social network services. Participatory sensing is a technique 
to ask citizens to sense something by ubing their own smart-
phones. We also studying various surrounding technologies 
such as an incentive mechanism, information flow process-
ing, networking in a disaster situation. In 2016, we intro-
duced a car-sharing system as an experimental society in 
our lab., aiming to develop an information intervention 
technology for driving our society by intentionally changing 
human behavior. 

Smart Life Smart Home Smart City

Application Areas



Internship Theme: Implementing Small Language 
Models on Edge Devices for AIoT (Smart IoT)
Goal
• IoT devices communicate in natural language
• Context recognition via device-to-device 

discussions (explainable to humans)
• Device interaction and control in unconstrained 

natural language → more  intuitive and flexible

Approach
• Embed Small Language Models (SLMs) in IoT 

devices
• Fine-tune SLMs with knowledge distillation

Experiment & Deployment
• NAIST Smart Home as testbed

Light 
dim

Detected Context:

Person watching TV 
while stove is left on 

→ dangerous situation

A/C
Fan: weak
Tmp: 25C

TV
ON

Air 
purifier 

ON

High 
temp & 

gas 
detected

No 
person 

detected

Dialogue & 
Consensus 
among IoT 
Devices💬

Human 
detected

Query: 
Please make the room 
more comfortable

⚠





Software Design and Analysis Lab



So5ware Design and Analysis Lab
Most software is built using other software, but these chains of dependency can be 
complicated. While software libraries like NPM packages can save time, they can also 
introduce vulnerabilities or become outdated. 

Top 100 depended upon npm packages and their 
dependencies 

We identified that there exist 
unmaintained libraries in the supply 
chain of the most popular packages.

How can we better maintain and secure 
the supply chain?





Human-AI Interaction Lab

Connec&ng billions 
through 

language technologies

A vibrant multinational team (66% of faculty and 
55% of students are international)

https://hai-lab.naist.jp/

Avatar-based 
speech 

recogni3on 
& synthesis

午前８時近鉄奈良駅到着。
ホテルニューわかさに
９時チェックイン予定。
時間に余裕があったので、
途中のスタバで⼀服。
30分過ごしてから店を出て、
ホテルにチェックイン。

近鉄奈良駅

スターバックス
奈良公園店

ホテル
ニューわかさ

2

3

1

Geospa3al & Language AI

Teleoperated robot communica3on 

Advancing human-AI collaboration through speech, text, and image interactions, 
focusing on language and paralanguage to enhance human potential
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Internship Theme 1: 
Building an Emotion-Aware System for Tagalog Speech

Developing AI that understands feelings in Tagalog 
conversations — 

through: 
• Verbal / linguistic cues → what is said
• Non-verbal / paralinguistic cues → how it is said                     
in multimodal learning
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Internship Theme 2: 
Exploring Empathic Interactions Between Humans and Robots

Perceived 
Empathy

Perceived 
Empathy

Perceived 
Empathy

VS

21

Exploring three types of empathy in human–robot interactions to build socially aware robots
• Cognitive Empathy  → Robot recognizes human emotions & intentions
• Emotional Empathy  → Robot mirrors user’s emotions
• Compassionate Empathy → Robot responds with supportive actions





Adaptive Redirected-Hand Support for VR Upper-Limb Rehabilitation

Isidro Butaslac
Asst. Prof.

Hand Redirection:
without the user noticing, visually 
present a virtual hand in VR at a 
position different from the actual hand

Zenner & Krüger, IEEE VR 2019 Liao et al., IEEE TVCG 2025 Kanaya et al., VRSJ 2023



Adaptive Redirected-Hand Support for VR Upper-Limb Rehabilitation

Isidro Butaslac
Asst. Prof.

RQ1:
In game-based VR rehabilitation, what is the acceptable range of hand 
redirection gain and offset that patients can tolerate without noticing?

RQ2:
Compared with no redirection, does applying hand redirection improve task 
accomplishment and motivation in patients without degrading body 
ownership, sense of agency, or naturalness of control?



Adaptive Redirected-Hand Support for VR Upper-Limb Rehabilitation

Isidro Butaslac
Asst. Prof.

The Virtual Reality Hand 
Redirection Toolkit (HaRT)

Zenner et al., CHI 2021



Adaptive Redirected-Hand Support for VR Upper-Limb Rehabilitation

Isidro Butaslac
Asst. Prof.

https://www.youtube.com/
shorts/DjOa5Jzs8QcImage © Meta



Adaptive Redirected-Hand Support for VR Upper-Limb Rehabilitation

Isidro Butaslac
Asst. Prof.

Image © Meta





Remotely Operated underwater Vehicle (ROV) has
a tether cable which enables: 

The tension is difficult to measure accurately in operation

H
um

an
 R

ob
ot
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s

Development of a Path Planning Method Based on ANCF 
to Minimize Tether Tension for Underwater Vehicles

- High-reliability communication

- Emergency retrieval
- Power supply

Tether cable imposes tension/drag on the ROV body
An issue on ROV operation

Wakayama, Japan

What will happen?
Deviates significantly from the target coordinates

Tether



Method 

Find a path that minimizes tether tension on the ROV during travel from A to B

Purpose

H
um

an
 R
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Applying a model that estimates tether motion and its influence on ROV
using Absolute Nodal Coordinate Formulation (ANCF)
to path planning

Development of a Path Planning Method Based on ANCF 
to Minimize Tether Tension for Underwater Vehicles

12DoF ANCF (bending, stretching) 24DoF ANCF (+ twisting)

H. Suzuki et al., 2018 Thant Z. H. et al., 2022



Development of a soft sensor for soft robotic grippers
Research Ques+on

Is it possible to extract rich informa3on, such as contact force and whole deforma3on,
from only simple sensors with machine learning?

Net

2. Network training

Force sensor

Whole posture
Simple sensor
(e.g., strain gage)

1. Data set creation

+
-

Silicone-made soF robot

Contents in NAPI
1. Data set creation: with an experiment in which a soft robot contacts the wall

 experiment design / image processing / data filtering
2. Network training: investigating its structure, applicability, and limitations

 machine learning programming / validation





Biomedical Imaging Intelligence Laboratory
[Internship Theme]
Predicting 3D from 2D image: Intelligent X-ray image analysis
This internship provides an opportunity to learn the cutting-
edge of medical image analysis, specifically focusing on 
extracting 3D information from a 2D X-ray image. AI-based Image Decomposition:

Predicting Density Distribution(1)(2)

AI-based 3D Surface Reconstruction(3)

References
1) Bone Mineral Density Prediction: MICCAI2022, MedIA2023
2) Muscle Density Prediction: MICCAI2023
3) 3D Shape Prediction: MICCAI2024 (To Be Published)

(1)

(2)AI

Training Datasets
(2D X-ray and 3D CT images)

2D X-ray Image 
(Input)

Muscle density
information

Bone density
information

Main advisor 
Yoshito Otake





NAPI 2018
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NAPI 2024 VLOG @rayahnogomibako
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