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Artificial and Natural Intelligence Course

Human intelligence is never designed directly, but it is 
grown. Babies cannot walk and speak languages when 
they are born, however, over time they acquire these 
behaviors by interacting with others and environments 
and by imitating others' speech and movement. To 
understand human intelligence and dynamics of society, 
it is necessary to reveal properties of emergent 
intelligence.
To understand human intelligence, we are employing 
constructive approach. 
We adapt several 
techniques including 
machine learning, robotics, 
and agent simulation 
to imitate the human 
developmental adaptation 
process. In addition, we 
are also focusing on 
the application of 
intelligent information 
technology to society 
and the communication 
of the various natural 
languages.

Research/Development Areas

Emergent system Laboratory

Adaptive intelligence 
of human and society 
from the view of 
emergent system

Head researchers: TANIGUCHI Tadahiro, 
HAGIWARA Yoshinobu (※), TANIGUCHI Akira 

※Belonging to Research Organization of Science and Technology

Research/Development Areas

Computational Intelligence Laboratory

Head researchers: NISHIKAWA Ikuko, 
SONODA Kohei, TAKANO Ryo 

Development and 
Application of 
Computational 
Intelligence

1. Machine learning: Deep neural network is used for data-
driven learning to recognize and/or generate the data. Our 
research targets include data anomaly detection, times series 
analysis, and domain adaptation as a transfer of the obtained 
knowledge in one data domain to another domain. The 
developed algorithms are applied in various manufacturing 
system for a diagnosis of deterioration, a prediction of the 
time series, anomaly detection and the correction. Some are 
joint researches with outside companies.
2. Optimization: Several approaches from mathematical 
programming to meta-heuristics are used for the optimization. 
3. Swarm behavior: To elucidate the complex behavioral 
principles of animal herds through modeling of biological 
populations. In addition, the knowledge will be applied to group 
control and congestion studies.

Pattern Recognition and Generation
by Machine Learning
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Research/Development Areas

Intelligent Computer Entertainment Laboratory

Head researcher: Ruck THAWONMAS

Intelligent Techniques for Increasing the 
Entertainment Value of Computer Games
http://www.ice.ci.ritsumei.ac.jp/

Artifi cial Intelligence
We focus on applications of 
artifi cial intelligence and other 
intelligent techniques to well-
being games, video game live 
streaming, and digital humanities. 
If needed, basic research in 
relevant areas is also conducted. 
In the fi rst theme, our aim is to 
develop intelligent game 
mechanisms, using, for example, 
Monte-Carlo tree search, for 
promoting physical, mental, and 
social well-being. For video game 
live streaming, intelligent 
techniques -- deep learning, etc. -- 
are being researched for 
automatically generating 
gameplays suitable for each 
spectator. In the third theme, we aim at promoting cultural 
content through exploiting state-of-the-art artifi cial intelligence 
methods such as recommender systems.

Evolutionary Computation
Here we study evolutionary 
computation (EC) that is the 
optimization technique inspired by 
the nature evolution mechanism. 
We explore EC algorithms to automatically generate game 
stages depending on players’ skill. We also develop EC 
applications to automatically adapt parameters of non-player 
characters.

Research/Development Areas

Human Vision & Color Science Laboratory

Head researcher: SHINODA Hiroyuki 

Research on Human Visual Information 
Processing and Color Science using 
Psychophysics

http://www.hvcs.ci.ritsumei.ac.jp
We investigate the characteristics of human vision systems, 
and apply the acquired knowledge to color science and visual 
environment engineering. Understanding of human 
characteristics is important for evaluating the functionality 
and comfortability of industrial products or visual environments. 
Light that is input to the visual system is “physical”, whereas 
sight, which is the fi nal output, is “psychological”, so we use 
psychophysical methods to examine the functions and 
relationships that link the two. So far, we have contributed to 
the creation of many products, including UDcolor®, software 
for the colorblind, CRS®, a lighting system for the elderly, and 
Feu®, a brightness index for visual environment. In addition, 
we are pursuing a wide variety of research topics such as 
motion picture sickness, visual acuity defi ned by cortex, 
assessment method of cataract progress, display color 
management system that does not require colorimeter, and 
evaluation of display image quality in various visual vironments.




