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Intelligent Computer Entertainment Laboratory
Research/Development Areas

Research/Development Areas

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

Development and Application
of Computational Intelligence

Head researchers: Ruck Thawonmas, Tomohiro Harada

Head researchers: Ikuko Nishikawa, Masataka Seo

Artificial Intelligence
We focus on applications of
artificial intelligence and other
intelligent techniques to wellbeing games, video game live
streaming, and digital humanities.
If needed, basic research in
relevant areas is also conducted.
In the first 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 artificial
intelligence methods such as recommender systems.

1. Data recognition and generation: Deep neural network is
used for data-driven learning to classify 2D or 3D data. Our
research targets include image style transfer, 3D building
structure design and 4D phenotype analysis of a biological
system.
2. Optimization: Several approaches from mathematical
programming to meta-heuristics are used for the optimization.
Our research targets extends from VSLI floor planning by
simulated annealing, inventory control by demand prediction
for optimal logistics, to power management in a decentralized
network of renewable energy by stochastic programming.
3. Image analysis: Dynamic 3D facial expression images are
important in many computer vision and graphic applications.
We reconstruct the dynamic 3D facial images from only one
facial image by machine learning.
4. Bioinformatics: Machine learning is also used in
bioinformatics. One of the present targets is phenotype
analysis using
4D dynamic
data on cell
division in early
embryo of C.
elegans as a
joint research
with a biologist
group.

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.

Human Vision & Color Science Laboratory

Affective Engineering and Computer Arts Laboratory

Research/Development Areas

Research/Development Areas

Research on Human Visual Information
Processing and Color Science using
Psychophysics

Affective Engineering, Artificial
Intelligence, Computer Art Research

Head researcher: Hiroyuki Shinoda
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 final 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 defined 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.
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Computational Intelligence Laboratory

Head researcher: Eric W. Cooper
Affective Engineering and Computer Arts Lab (AECAL) researches
and develops models to infer human affective, emotional, or
sensual responses and applies these models to specific
objectives. When a person is exposed to a stimulus, the
experience may be associated with quantifiable internal and
external responses. Because the objective systems are to satisfy
specific, practical objectives, the models applied range from
statistical models to methods of soft computing and intelligent
systems (also known as artificial intelligence, or AI). AECAL
develops new methods to meet those needs.
There are many areas where affective responses are central to
the functioning of essential systems. In security, for example,
user feelings lead to behaviors that may either protect or
endanger data, systems, and people. In education, how students
feel has a direct influence on how they. In healthcare, patient
affect influences recovery and improving how patients feel is also
a major final goal. In these and other areas, intelligent systems
are discovering novel solutions to problems once considered
beyond the scope of engineering.
AECAL also applies affective engineering and intelligent systems
to the arts. Computers have often been tools for the arts but,
more and more, intelligent systems are becoming full partners in
the creation process in every
media. In the past, many
developments for the
computer arts have become
technologies we use every
day. Computer arts today will
become the innovative
technologies of tomorrow
because the arts have no
borders.

