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Strengthen the Legibility of Dot-Matrix Holographic Images by Using

Pixel Concept

Abstract

Compared with traditional holography, the dot-matrix holography mainly
emphasizes on the art design of patterns and its visual effect. Due to the high
efficiency of diffraction, dot-matrix holograms could be easily seen at normal light
source, and it is suitable to apply in the field of visual design.

However, while shooting dot-matrix holograms, the function of anti-aliasing in
computer would cause mess and deformed in the smaller range of patterns, and
influence the representation of legibility. This research explores that it could
strengthen the legibility of dot-matrix holographic image if applying pixel concept to
design the patterns in the beginning. Therefore, it becomes the main topic of the thesis
to strengthen the legibility of dot-matrix holograms by using pixel concept.

At first, it aims at the concept and feature of pixel to analyze and categorize all
related data, and find out some helpful methods to represent better legibility. Then
apply them in making the dot-matrix holograms. Through some experiments, five
conclusions are drawn below:

1. In the experiment of black and white background for dot-matrix holographic
images, black background always shows clearer images than white background in
any case, including basic patterns or cubes.

2. In the black and white background of dot-matrix holograms, the experiment takes
the patterns in the range of 36 x36pixel and 12 x12pixel as example, and finds that

the legibility of images in large range is better than images in small range.



3. In the case of straight line, basic form, and stereo image, the similar degree of the
original images and the images using pixel concept is higher than the images
without using pixel concept.

4. When representing cubic images, there are more people choose the range of 8 x
8pixel (34.1%, 37.8%) for horizontal projection and one-point perspective, and
more people choose the range of 12 x 12pixel (35.4%, 48.8%) for two-point
perspective and three-point perspective.

5. When the relation of projective images and the minimal value of chosen images
achieves marked level (p=.000<.05), the order of the legibility intensity of the
smallest cubic images is horizontal projection, one-point perspective, two-point

perspective, and three-point perspective.
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