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Development of Navigation Tool for Persons with Higher Brain Dysfunction -Second Report-
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Abstract: Higher brain dysfunction (HBD) is an aftereffect of traumatic brain injury or cerebrovascular disturbance.
“HBD” is an umbrella term that encompasses cognitive dysfunction. Topographical disorientation can prevent persons with
HBD from walking alone outdoors. We have developed navigation software that enables persons with HBD to walk
independently, and improved this software based on the opinions of people with HBD and their trainers. Five persons
without disabilities and one person with HBD wore the eye tracking product and evaluated the improved navigation
software while comparing it with previous navigation software and a paper map. Nondisabled participants scored the
improved navigation software more highly than the others. However, the participant with HBD scored the software more
highly than the paper map. The presumed reason is that the participant with HBD uses commercial map software daily and

has grown accustomed to its use.
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Fig.1 Screenshot of the improved navigation software(with
display of distance to goal)
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Tablel Result of comparison among improved navigation software,
previous software and paper map by persons without disability

Improved software | Previous software Paper map
Success or failure success:S/failure:0 | successS/failure:0 | success:5/failure:0

Time needed for moving 100meters[s] 82.13 85.88 80.88
Number of times of run off route[times] 0 0 0

Time of watching device[s] 44.67 27.64 28.04

Number of times of watching device[times] 9.33 8.32 8.00

Percentage of time of watching device[s] 54% 32% 35%

QUEST][score] 4.40 413 318

SUS[score] 79.50 73.50 54.00

Table2 Result of comparison among improved navigation
software, previous software and paper map by person with HBD

Improved software | Previous software |  Paper map
Success o failure Success Success success

Time needed for moving 100meters[s] 88.33 83.20 74.40
Number of times of run off route[times] 0.00 0.00 0.00
Time of watching device[s] 48.33 27.00 16.80
Number of times of watching device[times] 5.33 7.40 5.20
Percentage of time of watching device[s] 55% 32% 23%
QUEST][score] 4.25 413 425
SUS[score] 77.50 77.50 90.00
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Fig.2 Example of viewpoint detection (Left is the person
without disability and right is the person with HBD)

Red line is left eyem Green line is right eye
Fig.3 Result of movement history of viewpoint (Left is the
person without disability and right is the person with HBD)
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