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Seeing our Blind Spots: Smart Glasses-based Simulation to Increase
Design Students’ Awareness of Visual Impairment

Qing Zhang', Giulia Barbareschi!, Yifei Huang?, Juling Li!, Yun Suen Pai®, Jamie A Ward', Kai Kunze'
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Abstract: As the population ages, many will acquire visual impairments. To improve design for these users, it is essential
to build awareness of their perspective during everyday routines, especially for design students. In this paper, we enable
an on-the-go, VAC-free, visually impaired experience by leveraging our optical see-through glasses. Our evaluation
indicates that our approach can significantly and effectively reduce visual acuity and visual field without causing typical
motion sickness symptoms such as headaches and or visual fatigue. Questionnaires and qualitative feedback also showed
how the glasses helped to increase participants’ awareness of visual impairment.
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In this study, we focus on simulating (1) central vision ence.
loss and (2) peripheral vision loss, which are two typical

symptoms of age-related macular degeneration (AMD) 4. Discussion

and open-angle glaucoma. We present a new set of low- Our experimental results show that our method can
profile smart glasses that combines optical see-through statistically and significantly reduce visual acuity and
displays with real-time eye-tracking that map the simu- field of vision, which are the key factors when defining vi-
lation effect to correspond to the user’s gaze, which en- sually impaired levels. While relevant works highlighted
ables a more intuitive and effective simulation of visual how static filters and superimposed black occlusions on
impairment. standard spectacles have been reported as unrealistic by

individuals with both glaucoma and AMD.
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In this paper, we focus on the simulation of open-angle modeling of the accuracy and efficiency loss in standard

glaucoma and age-related macular degeneration (AMD). vision tests.

We used two monochrome 2.9-inch (55 mm x 55 mm

viewing area, 128 x 128 pixels) liquid crystal display pan-
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els as our optical see-through lenses, which were inspired [1] Katharina Krosl, CatARact: Simulating cataracts in
by Hiroi et al. and Ma et al. [2], for the generation of augmented reality. In 2020 IEEE International Sym-
a semi-transparent layer in between the real world and posium on Mixed and Augmented Reality (ISMAR).
our eyes. The LCD modules ensure the generated vi- IEEE, 682-693

[2] Yuichi Hiroi, Yuta Itoh, Takumi Hamasaki, and Maki
Sugimoto. 2017. Assisting Eye Adaptation Via Opti-
cal See-Through Head-Mounted Displays AdaptiVi-
sor.

sual impaired effects cover the majority of a person’s
most natural visual field like ordinary optical glasses. Al-
though wearing glasses will reduce parts of our visual

field, in particular one’s peripheral vision, GAUTHIER
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