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A Study of Navigation Device for Persons with Higher Brain Dysfunction
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Abstract: Higher brain dysfunction (HBD) is an aftereffect of traumatic brain injury, cerebrovascular disturbance,
encephalitis and so forth. HBD is an umbrella term that encompasses cognitive dysfunction, e.g., defect of memory,
disturbance of attention, and topographical disorientation. Topographical disorientation can prevent persons with HBD
from walking alone outdoor. We have developed navigation software which enables persons with HBD to walk
independently. It can navigate users by showing the route of each sub-goal in turn, which was set by tapping on map in
advance. Six people without disability evaluated the navigation software while comparing it with a paper map and
GoogleMapNavi. As a result, the navigation software acquired higher scores than the others. Errors of the coordinates were
measured when three people without disability set sub-goals. The results showed that the more sub-goals were set, the
bigger distance of the error became. A person with HBD also evaluated the software. Though, interviews with him and his
trainer several positive opinions and suggestions for improvement on the software were observed.
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(1) Register sub-goal  (2)Present place

(3)Display dialog
Fig.1 Examples of display of navigation software
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Table 1 Result of navigation software evaluation

Navi Soft GoogleNavi | Paper Map Ave.£SD
Success or failure success:6/not:0 success:6/not:1J_success:6/not:2 -
Time needed for arriving goalls]|  621.83 619.83 660.17 633.94+22.73
Times of run off route[times] 0.17 0.00 087 0.28+0.38
WUS[score] 4.26 2.02 - 3.14%158
QUEST[score] 463 - 3.01 382+1.14
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i Number of sub-goal
Fig.4 Average error of distance

Table 2 Result of each trial

Trial 1| Trial 2 | Trial 3 | Trial 4 | Trial 5| Ave.*=SD

Tred feelinglpoint]  |Reutel | 300 [ 133 [ 333 [ 133 | 167 213096

Route2 | 2.67 | 1.67 | 2.00 | 2.33 | 2.00 | 2.13+0.38

Usability[point] Route! | 300 | 133 | 167 | 133 | 1.00 | 1.67+0.78

Route2 | 200 | 167 [ 100 | 133 | 1.00 | 140+0.43

Times of miss tappingltimes] Routel | 067 | 033 | 000 | 0.67 | 0.00 | 033+0.33

Route2 | 000 | 167 | 000 | 133 | 1.00 | 0.80+0.77

Routel [247.33[127.67[172.00] 91.67 | 81.33 |144.0+67.81

| : : 1
Time needed for registeringlslip oo T183.00] 14467]122.33]127.00] 104.67] 136.3£29.7
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