201300 O00OUnd

Jooooboboobobobooddd

20140 20 180

gooo oooon
goooobd oooooon
Jodad

go:00o0o00oodon oo:0000







guoobobbobogooobod

gooo

gobogobooobooboobbooboboobooooboobboooobooobooobooo
gboboobobooboboboooboboobobobobooboboobooooboboo
gbooboboobobooobobooboboooboobooobooooobooobooboo
gooobooogobobooobooooobooboobooboobooboboobo
goboobooooon
gbooboooboboooboboobooobooboboobobooobobooooon
gbogbobooboobobobuobooboobuoobobooboboboboooboboo
gboooobobooboboobooobooboboobobooboboooboboo
gbooboobooobobooobobooooobooobobooboboooboooboboo
gbogbouobobogbobooboboobobooboooboboobobo
gbooboooobooboboooooboboobobobooboboobobo
gboooobooboooboboobooooboobobobobooboboooboboo
gbogbougoboboobobooboboobobooboooboboobobo
gobodboooobooboooboobooboboobooboboobooboo
gbooobobooobobooboboooooobobooobooboboooboobo
gbboobuoobobobooboboobuobobbooboboboboboboaoboo
0000Db0O0b0b00O0b0b00O0DO 1280 x 800 pixel OO D OO OO 38.7 pixel O
gboobooboboobobooobuoobobooboboooboobobooobobo
gbooboboobobobobooboboobobooboboooboobobo
gbobobobobobobobo
ugbooboo:0booboobboobooboboobooobon



Sound Aided Tracing System

Takizawa Hikaru

Abstract

Visually impaired people acquire various information with an auditory and a haptic
sense. Barrier-free signs, such as a sound device on a traffic signaling mechanism or a
Braille on a map, are widely used in a modern society for the benefit of the visually
impaired people.

This paper proposes a sound-aided tracing system for understanding a structure of an
image with a touch screen and a guiding sound. The system represents a structual feature
of a pixels where the user points on a touch screen with a sound. Contours are extracted
from the image, and an orientation and a distance to the nearest contour are caluclated in
each pixel on the image. The orientation and the distance are represented with a sound
pitch and a volume, respectively. The proposed system produces a route that the user
traces, for example a route on a map, to assist the user in understanding the route. Firstly,
a starting point on the route is indicated by the sound. Secondly, the system leads the
way to the goal on the map image with the guiding sound. The orientations of the route
are also represented with the sound pitch.

A prototype of the map guiding system has been implemented. Subjects traced the
cource from the starting point to the goal on the screen without viewing the screen. The
experimental result with the prototype indicates that the average of distance between the
points the subjects traced and the route was 38.7 pixel on the map whose size was 1280
x 800 pixel. It have demonstrated that the proposed system enabled subjects to trace
the correct route on the map. Especially, the results have shown that the prototype is
effective for the map which consists of the long line segments.

Keywords:Map understanding, Tablet terminator,Guiding sound, Contour line, Course
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