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= Abstract=
Ultrasonic Mobility Aids for the Blind
using Time Scaling Method
Ho Yang * -+ Tae-Hyun Yang** . Han-Woo Ko ** - Won-Ky Kim **

In this paper, we proposed the time scaling method for the ultrasonic aids for the
blind. This system is simplified by using the analog delay line(BBD) for the time
scaling of echo signals and the experimental results show the proposed method is
superior to the conventional frequency mapping method.
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Fig. 1. Schematic of Kay’s binaural sensory aid.
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Fig. 2. Frequency-time functions for binaural aid.
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Fig. 3. Block diagram of proposed ultrasonic sensory aid.

3

Al Zgl7) 40KHz o) 2 o o %o] 2 KHz ~6 KHz 9
Apgahg et

137 3]- g ‘P%EP’*
52 alpo] £
uba g} whak
$labed dhgt

6}1 (time gain control),

o

414 Al
o MR
a5 25 el

x| 2bol] wl ol ahod =)

s e

ZE% vhe Aol HRADY TAAE

Fell 4

L=
T4

A

A2W Aol e WA, HEH, AoER MEM
o oAAE AEEE Aojsh AN, o
analog delay line o] A 3+3}7) 913k A A7 &
" ALZE AA Folsl 7 G4 (extended) A HE
HEo] &

£ AT AR AFA Y- FALAA T7F ek
9] Zei A-2E analog delay ine gl BBD( bucket bri-
gade device) o] k2]l 2 A A4 A e}, A abo] Tubad 447k
Brop gl 2 dAFY o ARs AT E ol ik
A goldl Az AAALZA wsh ] pFAbel A 8w o
2 Aojc} o)) Zro] A 7pF o R Lolu ubgke Tk
JH” Aol JIA Tl o] 1R obx 2R 4bgte] HEE

+ S Hel of EAE WA flske] AIZHE

R4 Fapt 43o] vhopdl whgel Eehd 4

32

A

]

1l

]
-

T

p

E
=2

24,
g

N
or

o

3]

o2

o‘l Al

p
=)

2 A

-

H O
TE

3. 4" A dnuE

24 33 2L TR shEalelE M A A

2 gabHglrl 2t 14 59 PEskol YAFHE 2R
19 68 BAEAE FE RO AR A2 v% T4
ek Aol k A7EL Y57 H G YO 2 vho] 2R
22 AE ol gobed apsl Bodl 4¥L 4AZoE A/
D wisiste] RAMol| & 4aha, 4% ool E 4750
2 wof D/Awgstdch oA £ue £ugeiol pol o]

& TF3hy] fla Afge Ao fFo] AxA Al oAt
A FAY Ao =z} (290%X270%X185mm, 4kg ) Fof &
o2 BAagagdel ol & MAlslr] flske ochir 1 A2
Aol 4 Al pEAe R H3E + 9= BBD 4£2HF o] §3}
o A Ea Al 2719 FA (85X120X50 mm, 0,
ske)E Yrdez 34 + ddch

+ A4l 18 o) A
Alesol gk Apalol ek,



—BIREE . H8% H1%, 19874 —

aTX PULSE _Il — " % "

3 e lms

b)SSD CLX SWITCB —[_—"—“L; | ‘_—l_

i
LA

= Ts 4 = TR =5T,
4BBD IM —[\/\NM & J\/\/\gy\

-

~ ~
.
€)5SD OUT _— P%)\__g__/
MOD OUT —_— W—o-{

¢)BBD CLX

3 4 A2 A PR A RRA

Fig. 4. Timing chart of system.
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Fig. 5. Characteristics of TDK'S transducer.
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Radiation Characteristic
fl Features:
e World’S smallest ultrasonic sensor. at 10mm {liameten
Weighs only 0.7 grams and is agqroximately 3/lsmaller
than conventional types.
o Sensitivity of over-74dB, sound pressure of over
100dB at 40KHz.
« Superior temperature, humidity, vibration, and shock
resistances characteristics.
e Many uses include burglar alams, distance meters, pro-

ximity switches, counters, remote controller and other ap-

plications.
* Frequency Characteristics. Dimenstions
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Fig. 6. Characteristics of Murata's transducer.
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Photo. 1. Ultrasonic aid system.
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