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▼Abstract
Head-mounted displays for cross reality (XR) have been released by various 
companies and are gradually gaining popularity. Such XR displays present 
three-dimensional stereoscopic images that take advantage of the characteristics of 
the human visual system and give users a greater sense of reality. However, 
illusions are not just created by sight; they are the result of a combination of sight 
with other senses, such as hearing and touch. Takahiro Kawabe, a senior 
distinguished researcher at NTT Communication Science Laboratories, is engaged 
in research on illusions related to the texture of objects created by the combination 
of multiple senses. We interviewed him about his research on presenting the texture 
of objects for touchless user interfaces, the fusion of psychology and engineering, 
and his attitude as a researcher.
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Design a World Where Everyone Can Flourish by Deciphering 
the Future of Individuals, Society, and the Earth—
Communication Science That Connects the Past, Present, 
and Future through Diverse Knowledge and Technologies
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Since its establishment, NTT Communication 
Science Laboratories (CS Labs) has been 
engaged in researching basic theories that 
address the essence of human science and 
information science and creating innovative 
technologies that will bring about changes in 
society to achieve communication that reaches the 
heart between humans and between humans and 
computers. This article introduces recent research 
activities of CS Labs from the perspective of 
deciphering individuals, society, and the Earth.
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▼Abstract

Machine Learning That Reproduces Physical Phenomena 
from Data

Machine learning has made remarkable progress and 
has been used successfully in various applications. Our 
research goal is to use machine learning to simulate 
physical phenomena. In this article, I introduce 
machine-learning models that can accurately reproduce 
physical phenomena from observed data by using prior 
knowledge of physics. I also discuss the prospects of 
and value that can be created with this research.

No equation design required: learning complex
phenomena by using machine learning techniques

Machine learning with laws of physics
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High cost: difficult to model complex phenomena
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Significance:
Simulation of physical phenomena 
previously difficult to model for 
scientific discovery, engineering 
design, etc.
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