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[Abstract]

This paper proposes and implements a smart cane for the visually impaired people based on ultrasonic sensor, illuminance
sensor, and vibration sensor. Firstly, the three ultrasonic sensors improve the stability by delivering a three-dimensional sound
notification and recognize the obstacles more accurately. Secondly, the illuminance sensor detects the darkness around the blind
and alerts other pedestrians to the presence of them. Finally, a beacon communication is used to identify traffic lights and sound
signals when the users is within one meter of the traffic light. In addition, we have developed an Android app. that uses bluetooth
to connect with the smart cane for visually impaired user. The app. notifies the user by voice when the cane is paired with each
other. By simulation results such as the obstacle detection range measurement and RSSI value setting according to the distance

from the beacon, we found that the proposed smart cane provides higher stability than the existing cane for visually impaired
people.
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Table 1. Overseas Case Studies

Ultracane (UK)

-Delivering information by vibration

t . .
Concep -Bidirectional sensor up and down

-Adjusting vibration by button
-Suitable for special type handle
-Only possible be combined with a
carbon cane

Limitation

K-sonar(New Zealand)

-Voice signal transmission

Concept through headphones

Limitation

-Required training how to use

Elchinger’s Cane (US)

-Voice signal transmission to
detection earphone

-A virtual electronic cane that
combines a laser pointer and a
camera with computer processor

Concept

-Unable to combine with a

Limitation . .
conventional white cane

Paln Sonar(Japan)

Concept -Voice signal transmission

-Unable to attach to cane
-Hold with the other hand
that doesn't hold cane

Limitation
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Connect with apps
via Bluetooth
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Fig. 1. Surround sound-based smart cane
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Table 2. Arduino Circuit Pin Assignments

const int bluetoothRX = 10;
const int bluetoothTX = 11;
// Bluetooth module pin

int echoPin_1 =13;
//Ultrasonic sensorl Echo pin
int trigPin_1=12;
//Ultrasonic sensorl trig pin
int echoPin 2 =9;
//Ultrasonic sensor2 Echo pin
int trigPin 2 =8;

//Ultrasonic sensor2 trig pin
int echoPin_3 =2;
//Ultrasonic sensor3 Echo pin
int trigPin_3 =1;

//Ultrasonic sensor3 trig pin
const byte LedPin = 7;

//LED pin

const byte VibrationPin=11;
// Vibration module pin

const byte CDSPin = A0;

// Ambient Light Sensor pin
Connect the Arduino circuit according to Table 3 and make it

O 0 9 3 O LW —

—_— =
—_— O

—
[\

using Table 4 Arduino source in Appendix.
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Fig. 6. Proposed Smart Cane based
on ultrasonic sensor
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Table 3. Average walking speed of people by age

over
Age 5~9 10~14 | 15~49 | 50~64 | 65~74 75
Walking
0.6 0.9 1.1 0.9 0.8 0.7
speed

3¢ All values are rounded to two decimal places.
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Table 4. Calculation of RSSI value over distance

Distance
1 2 3 4 5
(m)
RSSI -75 -83 -87 -91 -94
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Fig. 10. Probability of success by distance according to
proposed RSSI value

19 102 A9kl RSSIFkl e A2d A58k 29E
By Q) X%k RSSIAS A|HE = 502 =
o] W AN E S 1A e W F o] SRk

AQEsh= A3Fo]= sm o] W Aol A %

27t 7S A48T 100%0) TPE L
2o HNES

I3

31k, ols

1 2~
= 1T
F3lo] RSSIFLe] -75 wlf =33} =)ol 2

http://www.dcs.or.kr



4-6 ZSMN 7

71E] TR Aol Ee ool 1A HW Mo w A
Gt 2 =il A Akl AgolE Extold 11E
B FABe] Ao AAE HlZe] MAC 74 HHE ])
ARE - W2 RSSIZF 77k AR ello] gk 10wk 3lEske
= Tkl B AR 4 F Aol Kssko] ARS-Akel Al
225l IMetell Slaa W gs] dedith | 112 3t
ol -23k DM159 15 B50] A ARIE 1o 511 9]

=
FE5H

I8 1. &Zolo

DM159 2& 25
Fig. 11. DM159 Vibration Module Attached to the Smart
Cane Handle

ZiE2

==

V.

re

J

e
Sl
=2
R
rlr
2,
2
o

B
o
“
™~
>

U oft PN
r,__):“
>

o e
oft

Pu &

i
T
i
i
_ﬂ
o

o[> K
>
fol

o o

U=

o
oo
o
2 0%

o iz
i
=
[~
k'S
e
(n

S I
kS
1o

of
r
[~
o
-
ful
> ol
=

aft
32
o

o %
I

2

jus)
=
2
ol
-
2

N
- Nl
o
|\
o
it
B
tlo
&

-
g
ol
ol
N
ot
S
1o

oy
=
Jr
fo
_(:»‘L
r

o
=2
4o
L
_C:L

14
=
it
o

T
o

}1412
B

o oX at (2ol e

i §2 32
> o K

&
r__)‘:(
>
>
o Jo
o
>

>~
ob
)
N
N
B
ofd
e
Gl

S AHgate] Al
S Hae -rléﬁ X5 A}
Zﬂﬁé}%ﬂﬂ, =23} 2|3
= A7} 77 O}Oﬂ‘:}
He] HES FEH STl A E o = HEZS] MAC
7} v AFE ] 2EsE stk 7P 7k H]t—4
RSSI#ts S48t 2~utE 23go] 9 4155 AFo] o] 7187} Im
ool EofzkE o] 25 wrolEolA] ARGALS] MEET
Agolo) zlso] Al A& st} A2 FeldES] £3hs &
o] £t} F71H4 © 2= Text-to-Speech®} GPSE- 7 A1-8-3]| A
|2e] 9IXE Q18] UH| Aol A 7S AlFEE AvtE

EL_l

http://dx.doi.org/10.9728/dcs.2020.21.3.453

460

Th
i
[
il
o
i
Mo
Ral
=
@)
O
@
<
<)
R
z
o
(.0
ie)
©
S
[é)]
w
.J;
2
=<
L
N
o
N
o

[1] B. H. Kim, “Design of Cane Mechanism for Walking Aid of
Visually Impaired Person,” Journal of Korea Robotics
Society, Vol. 11, No. 2, pp. 108-114, May 31 2016.

[2] The year 2000 Actual Condtion for Handicapped Persons,
Korea Institute for Health and Social Affairs, Dec. 2001.

[3] [Internet]. Available: https://kocoafab.cc/tutorial/view/357

[4] Drawing Art & Art Model Available:
https://m.blog.naver.com/PostView.nhn?blogld=kingpinur
&logNo=110154005446&proxyReferer=https%3 A%2F%2
Fwww.google.com%2F

[51Y.S. Lee and S. M. Son, “Smart system using Arduino for
blind”, Korea Information Science Society, pp. 2108-2110,
June 2015.

[6] S. M. Lim, M. J. Shin and D. H. Kim. Implementation of
radio control vehicle based on acceleration sensor by hand
motion, Journal of Digital Contents Society, Vol. 20, No.
2, pp- 261-270, Feb. 2019.

[7] UltraCane by Hoyle B, Withington D, Waters D, 2006

Available:
co.uk/index.html

[8] B. H. Cho, “Design of Restaurant Advertisement and Order
System using Bluetooth 4.0 Technology,” The Journal of

[Internet].

[Internet]. http://www.soundforesight.

The Institute of Internet, Broadcasting and Communication
(JIIBC), pp. 69-76, Feb. 2015.

[9] J. S. Kim, Y. K. Kim and G. C Hoang, “A Study on Indoor
Position-Tracking System Using RSSI Characteristics of

The Journal of The Institute of Internet,
Broadcasting and Communication(IIBC), Vol. 17, No. 5,
pp. 85-90, Oct. 2017.

[10] H. S. Kang and 1. S. Koo,
Localization = Algorithm  Using
Strength(RSS) and Path Loss Calibration for Wireless

The Journal of The Institute of Internet,
Broadcasting and Communication (IIBC), Vol 11, No. 1,
pp 15-21, Dec. 31 2017.

[11] D. M. Jang and J. Y. Ham, “Indoor location-based services

Beacon,”

Node Based
Received

“Beacon
Signal

Sensor,”

for the visually impaired and the hearing impaired using
Bluetooth low energy beacon,” University of Seowon,
Republic of Korea, K-ICT Co.,Ltd., pp. 362-363, Dec. 08,

2017.
[12] Arai, M., Mitsuke, H., Ikeda, M., Xia, J.-X., Kikuchi, T.,
Satake, M., and Shimizu,T., ConPred II: a consensus

prediction method for obtained transmembrane topology
models with high reliability. Nucleic Acids Res., 32, Jul.



01, 2004.
[13] http://www.korea.kr/main.do [Internet]. Available:
http://www.korea.kr/news/healthView.do™newsld=148704684
[14] [Internet]. Available: https://cafe.naver.com/openrt/6206
[15]  http://www.korea.kr/main.do  [Internet].  Available:
https://mamu.wiki/w/%EC%8B%9C%EC%95%BC%EA%
B0%81

HO0IZI(Yae-jin Jeong)

20179 ~ @A ZAuen ITHE A7) - x}pa-8k

_H
2
2

HPAEOE 1 AFRAEU(OT) 2 WESZ, o] 55 5
B }2I(Na-Won Park)
—
\ —3&, 20179 ~ @Al ZAdstn ITHst A7) A4 A8
\\U é‘(f

¥AAEoF: AFEAEU(I0T) ¥ HEYZ, o555

1989 149 ~ 19974 1€ : A HAdATd
200041 89 ~ 2005 89 1 FFAREANATY AT
20065 3% ~ @A) FLHea TS A7) A4t
FAF AAAE % ARPREAAA3 99 5

2018 74 T @A FA<L

wEbA ok B4 MEAD 2 ARAHUDT) 5

461

{2h 2~0LE X|Zo| 7&d

http://www.dcs.or.kr



	비콘 통신을 이용한 시각 장애인을 위한 스마트 지팡이 구현
	[요약]
	[Abstract]
	Ⅰ. 서론
	Ⅱ. 기존의 시각 장애인 지팡이
	Ⅲ. 제안하는 센서 기반 시각 장애인 지팡이
	Ⅳ. 제안하는 스마트 지팡이 구현 및 실험결과
	Ⅴ. 결론
	참고문헌


