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The purpose of this research is to realize a tactile illusion presentation
system that uses thermal radiation to present virtual objects in space. We have implemented a system
that projects thermal radiation using a laser scanner. Furthermore, we proposed a method of
acquiring the spatial position of the palm by combining thermal and optical images, and completed
the presentation system.
In addition, we developed a heat presentation system using a Peltier device to verify the sensory
changes caused by spatio-temporal pattern changes in heat presentation. We developed the thermal
grille illusion, which generates pain by altering the spatial distribution of heat, and verified
that the control of the spatio-temporal distribution of heat speeds up the response of pain
generation.



Kinect

nm 5w

Arduino Uno MCP4922 DA

Arduino

Arduino Uno MCP4922

PC

RGB

RGB

PC

DA

Kinect

Arduino

980



Conditional GAN  WaveGAN



1 1 0 1

Satoshi Saga, Shotaro Agatsuma, Simona Vasilache, and Shin Takahashi 13
Machine Learning-based Classification and Generation of Vibrotactile Information 2020
International Journal on Advances in Networks and Services 115-124
DOl
38 0 12

Takaya Ishimaru, and Satoshi Saga

Virtual bumps display based on electrical muscle stimulation

IEEE Haptics Symposium 2020

2020

Naoto lkeda, and Satoshi Saga

The relationship between the presentation area and its sensation in impulsive force display

IEEE Haptics Symposium 2020

2020

21

2020




Thermal-Grill illusion

25

2020
25

2020
25

2020
25

2020




2020

2020

2020
2020

2020
2020

2020

2020




2020

2020

26

2021

Pseudo-Haptics

26

2021

Generative Adversarial Network

26

2021




Agatsuma, Shotaro; Takahashi, Shin; Saga, Satoshi

Vibrotactile Signal Generation with GAN

Proceedings of International Display Workshop 2019

2019

Ikeda, Naoto; Saga, Satoshi

Impulsive Force Display by a String and a Brake System

Proceedings of World Haptics 2019

2019

Koga, Masahiro; Saga, Satoshi; Agatsuma, Shotaro; Kurogi, Junya; Usagawa, Tsuyoshi

Evaluation of Time Domain and Frequency Domain Classification Ability in Acceleration Tactile Signals

Proceedings of World Haptics 2019

2019

Saga, Satoshi

Thermal-Radiation-Based Haptic Display - Laser-Emission-Based Radiation Control -

Proceedings of World Haptics 2019

2019




Tomita, Hirobumi; Agatsuma, Shotaro; Wang, Ruiyun; Takahashi, Shin; Saga, Satoshi; Kajimoto, Hiroyuki

An Investigation of Figure Recognition with Electrostatic Tactile Display

Proceedings of International Conference, HCI International 2019

2019

Tomita, Hirobumi; Saga, Satoshi; Kajimoto, Hiroyuki; Takahashi, Simona Vasilacheand Shin

An Attempt of Displaying Method by Passive Touch with Electrostatic Tactile Display

Proceedings of World Haptics 2019

2019

Agatsuma, Shotaro; Kurogi, Junya; Saga, Satoshi; Vasilache, Simona; Takahashi, Shin

Simple Generative Adversarial Networkto Generate Three-axis Time-series Data for Vibrotactile Displays

Proceedings of International Conference on Advances in Computer-Human Interactions, ACHI 2020

2020

Ikeda, Naoto; Saga, Satoshi

The relationship between the presentation area and its sensation inimpulsive force display

Proceedings of IEEE Haptics Symposium 2020

2020




Ishimaru, Takaya; Saga, Satoshi

Virtual bumps display based on electrical muscle stimulation

Proceedings of IEEE Haptics Symposium 2020

2020

Kurogi, Junya; Saga, Satoshi

Rendering Method of 2-Dimensional Vibration Presentationfor Improving Fidelity of Haptic Texture

Proceedings of International Conference on Advances in Computer-Human Interactions, ACHI 2020

2020

24

2019

24

2019




24

2019
DCGAN
2019
2019
24
2019
2019

2019




23

2019

2019

2019

- AKAZE

2019

2019

Thermal-grill

2020




2020

2020

Pseudo-Haptics

2020







