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Geometric Optics 3

This course focuses on image transfer characteristics of optical and
display systems, extending geometric optics concepts to the evaluation
of image quality. Emphasis is placed on resolution, point spread
function (PSF), and modulation transfer function (MTF) as tools for
quantitative performance evaluation. Image formation and resolution
limits in optical systems are introduced, including the Rayleigh
criterion, sampling, and aliasing.

Optical design characteristics of image display systems, such as
projection displays and head-up displays (HUDs), are examined from
a geometrical optics perspective. Optical systems for augmented reality
(AR) and virtual reality (VR) displays are also introduced, focusing on
trade-offs between field of view and resolution.

In addition, concepts of color reproduction, image quality
evaluation, and related international standardization activities are
outlined. A short project-based learning (mini PBL) activity is included
to encourage application of image evaluation concepts to practical

scenarios.
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Geometric Optics 4

How to assemble optical systems by hand and by software. Rather

than focusing on correcting aberrations, we will focus on system layout.
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Fourier Optics 1
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WP 3 (1 HifL)
Wave Optics 3

RHETIE, WIDEFE D RO T2 IR L LT, 2o
PIBE, BEREE 5 X O OB 2 BER L B 2 2L —v a YOIl
B HER, X b, HEE R I OISR & B L
L —F =T G~ DS I 0w TR 2,

7—9x¥H¥3 (1
BALT)

Fourier Optics 1

This lecture will introduce digital holography and computer-
generated holography, which are applications of Fourier optics. Digital
holography is a technology that uses an image sensor to record the
hologram of an object in an optical system and then reconstructs it in
a computer. It is widely used to measure the shape of objects. Digital
holography is a technology in which a hologram is designed using a
computer, then shaped into an arbitrary wavefront using an optical
system, reconstructed, and irradiated onto a material. It is used in

displays, special printing, and laser processing.
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Optical analysis using light (electromagnetic waves) has brought
numerous innovations to natural science. This course provides an
overview of these transformative optical analysis technologies. First, we
introduce light-matter interactions and the principles of various light
sources and detectors. Next, we cover material identification via
spectroscopy and innovations in life sciences driven by diverse
microscopies. Furthermore, interferometry, holography, and the
challenge of exploring the unknown using telescopes are summarized.
In addition, by introducing the latest research trends in each lecture,
we will discuss optical analysis technologies capable of bringing new

breakthroughs to natural science.
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Optical Analysis 2
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Molecular optical absorption, one of the most fundamental
phenomena in light-matter interaction, is studied as a central topic to
establish the basis of spectroscopic analysis. Starting from classical
descriptions based on resonance, the course highlights the limitations
of classical theory and introduces the necessity of a quantum-
mechanical framework. Students then learn the relationship between
molecular energy levels and photon energy, as well as how selection
rules give rise to molecule-specific absorption spectra.
By relating the microscopic optical response discussed in this
course to the macroscopic optical response studied in courses such as
Optical Materials I, students will acquire a foundational perspective for

understanding modern optical technologies.
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Advanced Seminar
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