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SUMMARY OF MASTER’S DISSERTATION

Student
Identification 82333012 Name Toshiyuki Araoka
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Title
Design and Evaluation of a Stereoscope Fused Image Misidentification Experience
System to Improve Awareness of Early Glaucoma Detection in Middle-Aged and
Older Adults

The most common cause of blindness in Japan is glaucoma, with a prevalence of 5% in
individuals over the age of 40. In the early stages, it is difficult for individuals to be aware of
symptoms, and they often only realize the condition as it progresses. In such cases, complete
recovery is difficult, and the lost visual field cannot be restored. Therefore, early detection and
treatment are crucial. One reason for the difficulty in recognizing early-stage glaucoma is
monocular visual field defects. Even if one eye has a visual field defect, the brain compensates
by overlapping the visual fields of both eyes. Furthermore, awareness of glaucoma in middle-
aged and older individuals is still not high.

This study aimed to improve awareness of early detection of glaucoma by designing and
evaluating a non-verbal misperception experience system that simulates the challenging visual
phenomena of early glaucoma. The study developed a stereoscope utilizing fusion and designed
a misperception experience system where monocular visual field defects are corrected when
seen with both eyes, leading to a visual misperception. Two different images are displayed on
the left and right sides of a computer screen, which the participant views through a stereoscope.
By using the stereoscope, the right eye perceives only the right image and the left eye perceives
only the left image. Additionally, a prism lens is used to induce fusion, and a convex lens helps
with presbyopia by displaying images on a nearby screen.

An experiment with 30 participants showed that the percentage of people able to explain
monocular visual field defects increased from 13% to 84%. Additionally, the percentage of
people who would compare the view from each eye to confirm monocular visual field defects
increased from 20% to 90%. However, only 17% of participants could fully explain monocular
visual field defects, while 67% could somewhat explain them. This suggests that even if
individuals understand monocular visual field defects, they may not be able to verbalize and
explain them.

Next, the pre-experiment survey asked whether participants had previously had opportunities
to learn about monocular visual field defects, and the post-experiment survey assessed whether
they could explain such defects. Using SPSS to analyze the data, the correlation coefficient (R-
value) was 0.191, indicating a very weak correlation between prior knowledge of visual field
defects and the ability to explain them. The R? value was 0.037, and the adjusted R* was 0.002,
suggesting that prior knowledge of monocular visual field defects did not significantly impact
the ability to explain them after the misperception experience. The analysis of variance
(ANOVA) showed an F-value of 1.065 and a significance probability of 0.311, which was not
statistically significant, indicating that the opportunity to gain knowledge about visual field
defects did not influence the ability to explain them. The findings suggest that understanding
the difficulty of recognizing early-stage glaucoma cannot be conveyed solely through language
and that non-verbal methods for conveying visual phenomena are crucial for supplementation.
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