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Abstract

We implementated an ultrasonic wave
blind. The cane detect
walking obstacle and provide a walking

cane for the

direction.
The cane used time of flight method of
ultrasonic-wave for a measurement of

obstacle

distance and

fluxgate

geomagnetic sensor for

guidance of
walking direction.

This system can detect an obstacle of
upward, forward, downward and that
warn to the blind with vibration, pitch
sound. And the blind can know walking
direction to voice output.

As a result, the blind could efficiently
avoid a

exposed obstacles

obstacle,
beyond knee, an exposed street obstacle,
a branch of tree person’s height and it is

usable search for surrounding land mark.

o % 7
Qe o)F WL rE ddth AGRohAst

EHRHoE olF s 37 AMME EHPFA
g3 ARE A ZFz7E g FEs o 43
o} Q13 slojor Jot.

Bejo] Wed ArE AW, A
218 Ao 5o AA} RyYyedo o
o}

NZt ezt olFETFEAM A Folrt ALEH
t} olEF AAsE 75E ZE RYPFuEA
= Benjamin®] #o}A A %olt Y7} glth. o
A A gole 4w, A9, e 3wdoz 7
olA #F& WAL AlFIZ, HAIFOZRY FofE
of FEE AAEY, FPo2E 3FFHY A
Ao daNE 27 AL

w9
Qo]

3
-é-l_

Qe o)A Aole BE olfmz P
o wargo] BA %L B4 uABY Fof
ZolNE &¥L wRae ol Ao o
4e n9a7] PN 2 AFANE WA A
Bolo] 289 BAS Rastd 4w, W, o
el Aelge AEAT BUA A4S 4AY
of e Wg ARE AFHE A
Agolo] st ATt

2. ne Ao AET AR AT

A= AAA, B3 7w A

250 e

~-131-



199795 &A1&

AAd S 3molue] FelES, 4 Ade
2 H -7_8_

Hel g Feieid, HR7EDE, s Alg
44E AdEy €AY 7k Ag e
a) A ZojE

A Folgel &L 1Y 13 o] YA
90 “W¥o2 x{HE WAIH. BArE AFH
4 At 39 HE AFeRRH Ags

HEd AdEs Imoldll, 1~2m, 2~3m=E T&
dld AR E Zg s

I¥ 1 3% ZAEe AX g
Fig.l. A principle of forward obstacle
detection
7 e
FaN
Alag

s
1.8m
p
y 120°

25°

77 ///v»é///

a9 2 4% ZE A2 L
Fig2. A oprinciple of upward obstacle

detection

=24 A191

A1z 97/5

U A A& a9 29 ol A%
ofRidzt 120 ° AWFORE 2gH Ho] WE
A st Hyze] FETh wE AA EA

s elgs AEE 29 37 2o WA
75 Mgow 2gAE WA 4R Foln
02 Fes 48 3% ARE sl yolg
EE2 90 U¥ ARE .

19 3 5 Zele HA 49

Fig.3. A principle of downward obstacle
detection
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Fig.8. A transmitted ultrasonic wave
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Fig.10. A WaV(_eform of pick-up coil on X
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Fig.11. A waveform of pick-up coil on Y
axis
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