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The moiré phenomenon in displays technology has been studied continuously since the 1960s.
However, the moiré phenomenon cannot remove because of physical limitation. Therefore,
moiré minimization technology is needed. Normally, moiré is called interference pattern,
wavy pattern, or grid pattern, which refers to stripes that are created visually by the difference
of these cycles when repeatedly joining repeated patterns. moiré patterns appear in many
different situations. The moiré phenomenon can be found not only in a display monitor (TV),
printed photographs, documents containing pattern images but also in buildings, clothing,
etc... As mentioned above, the moiré phenomenon is one of phenomena easily found in our
life. This moiré phenomenon is a major cause of discomfort to the viewer and lowering the
quality of the image. For this reason, moiré minimization studies are needed. Theoretically,
the moiré effect is a visual optical effect observed in regular superposed layers. The moiré
phenomenon in the 3D display not only changes the moiré pattern according to the direction
of the observer's view direction but also depends on the thickness and period of the display
medium used. This difference is a major factor in deteriorating the quality of the image in the
3D display, which interferes with the viewer. The moiré fringes form a patterned background
which is effectively added to a displayed image, and the image quality degrades. To provide
the high quality, the visibility of the moiré patterns should be estimated and the moiré effect



should be minimized. In order to realize this moiré minimization method, definition of moiré,
geometrical characteristic, color characteristic, period characteristic and mathematical
expression should be studied.

Chapter 1 explains the theoretical principles of moiré and introduces the previous
minimization method. It also explains the purpose of this study.

Chapter 2 describes the moiré characteristics in 3D displays. It has been experimentally
verified that a chirped moiré pattern is produced when two overlapping regular patterned
plates have a thickness. In order to this moiré verification, moiré’s formula is expressed. In
addition, a simulator for verification is developed. The chirped moiré fringes are shifted by
changing the viewing position of the viewer, and the shifted period variation changes with
increasing / decreasing viewing distance and viewing angle.

In Chapter 3, the color moirés in contact-type 3-D imaging represent differently from the
conventional moirés based on beat phenomenon. The difference is in the presence of the
VZFO (Viewing Zone Forming Optics) material thickness, a large period difference between
the pixel and VZFO’s equivalent line patterns and blocked pixel pattern by the VZFO line
pattern. Also, we developed a method for quantification of moiré and performed experimental
verification using by simulator.

In Chapter 4, the color moiré fringes appearing in the contact-type 3-D displays, can be
characterized by developed equation. In order to this study, we explain using geometric
conceptual diagrams and compare experimental results with simulated results using VZFO
with different line thicknesses. The mathematical expressions are also applicable to various
3D displays and have been experimentally verified to reduce the contrast of the moiré¢ pattern
as the line thickness decreases in the VZFO line period.

In Chapter 5, I introduced an algorithm for simulating slanted color moirés for angular ranges
of 0 to 45 degrees in a 3D display. In a 3D display, the color moiré is induced by periodically
blocking the pixel pattern of the panel by the equivalent line pattern of the VZFO.

In Chapter 6, the parameters defining the image quality of 3-D imaging are defined. Also, we
introduced the geometric principles of all contact multi-view 3-D images such as electronic
hologram display, holographic, FLA / MID based on digital display chip. In particular, it
describes the criteria for separating hologram and light field imaging from multiview imaging.
To understand the phenomenon of moiré in the 3D display should know the difference and
the geometric principles in 3D display. This understanding of 3D display is essential for
understanding and minimizing moiré phenomenon in the future.

In conclusion, this thesis contributes to the verification of the characteristics of moiré
generated in 3D display by the development of mathematical and simulator technology. These
characteristics confirmed that the characteristics change depending on the observer’s viewing
direction, the thickness and period of the display medium used. In the slanted type 3D display,
moiré phenomenon can also be defined using mathematical expressions and algorithms and
can be confirmed by an experimental method through simulation. It is expected that this
method will be useful for studying and minimizing the moiré phenomenon in various 3D
displays.
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