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Informatics and Interdisciplinary
Systems Division

My research focus is multidimensional signal processing for color-rich images and 3D data. An

Development of
efficient computational methods

suitable for multidimensional signals

image is a dataset where each spatial coordinate (x,y) has (r,g,b) color information. While

standard methods use the (x,y) domain, we develop efficient techniques using the (r,g,b) space.
Drawing on my background in document analysis, | also contribute to image recognition projects.

Associate Professor
Keiichiro Shirai

received his Ph.D. degree
from Keio University in
2006. He has been with
Shinshu  University since
2006. His research interests
include  multi-dimensional
signal processing for 2D
images and 3D models.

>> Beginnings of my path to
academia

After being assigned to the lab in my fourth year, | realized
the appeal of image processing. Applying subjects like
calculus and linear algebra, which | first learned as a
freshman, along with mathematical optimization, broadens
the scope of our methods. | find it especially intriguing how
different numerical techniques for solving equations can
directly impact both image quality and processing speed.

Pioneering Fusion Engineering m;‘r

>> |n the Future

This is particularly evident in the
gaming industry, where processing
120 frames per second at 4K
resolution is now required. This
creates a significant need for higher
processing efficiency. In the future,
we may even see a demand for
processing 240 frames per second at
8K resolution.

>> After Graduation

Although people typically link image
processing to the camera industry,
demand for these technologies now
spans all sectors. As a result, our
graduates are active in diverse fields,
ranging  from electronics  and
automotive giants to the entertainment
industry, including gaming.

Color Correction:

By treating Red, Green, and Blue values as 3D
coordinates, we modify image colors by
transforming the 3D color space. My research
focuses on developing optimal methods for these

transformations.

Extracting Color Components for Image
Recognition:

This method automatically extracts components
that emphasize text while reducing wood grain,
making characters on wooden tablets easier to
recognize.
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