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Abstract

Low vision is an eye condition characterized by an individual who experiences vision loss with a visual acuity of
less than 20/70 that cannot be corrected with glasses or contact lenses. Eye diseases, such as glaucoma, cataracts,
retinitis pigmentosa and diabetic retinopathy are the most commonly reported eye conditions leading to low vision.
Low vision negatively impacts quality of life by decreasing the individual’s functioning level with respect to daily
activities, such as walking, mobility, and self-care. This thesis aimed to develop proper walking support based on
the acquired walking characteristics of people with low vision. The influences of several factors, including obstacle
properties and information acquisition methods, on the characteristics of walking and stepping over obstacles among
people with low vision were investigated.

First, the relationship between visual information and ambulation was examined. The following visual states were
reproduced namely; low vision, narrowed visual field, and blind. The results indicate visual impairments such as
low vision and narrowing of the visual field affect the walking motion. Next, the characteristics of participants with
corrected eyesight or retinitis pigmentosa stepping over obstacles were explored. The results suggest that
participants with retinitis pigmentosa require more temporal and spatial leeway during obstacle step-over. Finally,
the influences of information acquisition to obstacle step-over motion were investigated. Three methods were used
to acquire the obstacle visual distances and tactile information. Consequently, it was determined that, by integrating
visual information with tactile information in order to obtain detailed images of the height and shapes of obstacles,
the accuracy and consistency in leg raising during the obstacle step-over motion among people with low vision
could be improved.

Visual conditions such as low vision and narrowed visual field are known to lead to certain walking characteristics
different from those with corrected vision. It is important to understand how people with low vision adjust to use
their remaining visual ability in order to ensure an appropriate walking support for them. The main characteristics
in obstacle step-over by people with retinitis pigmentosa are higher and wider step-over. Furthermore, the accuracy
and consistency in obstacle step-over are improved by integrated information acquisition using both visual and
tactile methods. These findings are valuable in designing walking environments and support methods for people

with low vision.



