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ABSTRACT

Due to the recent development of battery technology, various types of means of transportation such as electric kickboards, Segways, and electric
bicycles have emerged, which can be defined as Personal Mobility. In this paper, as the incidence of safety accidents increases due to the increase in the
number of users of Personal Mobility, safety helmet devices that strengthen safety capabilities and peripheral recognition functions were studied. In order
for the helmet to send a safety signal, Arduino was used as a base to set the value of the sensor according to changes in distance and angle using the
ultrasonic sensor to minimize errors and ensure smooth recognition. In addition, a gyro sensor was used to turn on the direction indicator according to each
slope. Using a CDS sensor, the LED is designed to turn on when it goes below 150 lux at night. Finally, it is possible to check whether a helmet is worn
within Sem, and when driving at an average speed, the direction indicator light is turned on at 10 degrees, and the LED is turned on at less than 150 lux.

7| E
Helmet, Illuminance Recognition, User Recognition, RFID Features
Aol 2% A2, AMEA 14, RFID 715

» HM2tEn MASEIE (rlacogus217@naver.com, « Received : Jun. 28, 2023, Revised : Jul. 20, 2023, Accepted : Aug. 17, 2023

mh061207 @naver.com, ehddnr1911@naver.com, « Corresponding Author : Boong-Joo Lee
mydogs2@naver.com) Dept. of Electronic Engineering, Namseoul University,
o MAMKMAL A SEn MAS St Email : bjlee@nsu.ac.kr

-® o+ 92028 0628
. 22 2023 07. 20
< AMEE - 2023, 08. 17

723



JKIECS, vol. 18, no. 04, 723-730, 2023

.M 2

—

ol

b Aol hﬂ%#tﬁw\ﬁ%%°$f65

g ERueys MEded, d9 FEeAe 16%0l
Eaek Agolm wa} A mgh o)y Adseltth
CCTVE 538 &S st sigate 7440
2 AAskE d ofglsol Avlel Al m g Al ARE
AAA EAAL HAE A4 + da Iy ALE
T gAY 4 e A2 We] Hadh Agolt)
oo HX= 2021 59 AFZHE F3 Al Al 2}
S gFEEEE m2uEHs AFsgery, ¥4
o] /MAFE A 1do] AytgolE EFala dAuls
S35k ¢ o] &7t kel Aoz vERTH]
3 mRuEyd wEd PME A2z HoH gl

| aEE ook ghrh PMo] k=2 AoJE o] 9}
T8kaL, ofo fjgh QlAlo] Fsto] WFH
UE AL Bon oZ <ld <hd
A2 A9 gA e ek 7)E
&7l 1«] ol 2§ oA, &2 S En}
et Al 28 o Rukg TR T34l
Personal Mobility 2+ O] Ao R AEg stk
olz dwyl 2Hgo] |3l HEA ZFA|Ao] TIE Frtd
v 3l qlokslB s o]o e A FE3 Agolth
B =Fo| X+ Personal Mobility ©]-&#+e] ¢bdS
BAs] A8 anfedy Azt #d Ao &
AA, RFID, Ape|2ZAlA, Z&  AAE o] &3}
Personal Mobility ©]-&xFe] T8 43s dule] AlA
Eo] 94 9 ERHeE /\V\Eﬂg A|QFgte}, ool g
FAlo] A& Bt 25Tk A Al A 1A,
A o] ZFIako U:]—% o7t LED A%, Aro]=AlA

=2

> e
ol
L
ol

2 1 do @ R DY oE oo
55
[
]
2 2 o

et
© oy M

ol oY
> N
- =

! o>4 Fl’N &

o,
it
o
2
=2,

BN

o
o
©
w
o
=
2
wj
©
>~
T
op
)
N
g2
oy
ottt
o
0,
>
o N

S2 B v ol
3
2
2
o
(]
fetl
B
>
oo
Y
o
o
=

1 o

724

Hoks W APdA= WFdE-I=E A S
B warRA A W AANE A g T

s Eetr, o= WHT F3b tideltbl
AL 2 PME o8 Al AREAR] bdA

W FAA TS TF AT dDoleh= 2749 AA
o] e} sARE AT HE A HES

e @o] EAg) old & =RoAe HES
224 R AHAe 5o 71e71E Sk A
YFA A S AeHEs Asdit 2dAz CDS
AME AHEskSiTh Blo gl i W71

ghe] Apols Eell Ble AAshs AT Aed
Tohs ARG B o FE ARE W6
AlA ol tH6]. ofell &ullel] CDS AlME H-2she]

of 2wk L= Abge] PM o] Sk

o
Mobhility ¢Hd 3

m%

A, Ao AN, %

o %, Zho]

LED & o5& %

oA Al#stazt &
ol Al xsEle] PAE
TAAL AojHo] Arduino Mega HE=

T AA, Felx F
o AME FdHT E4 F
E EYAIAS o
/\1 l:ﬂ—.Q_ 2] y_7]- =

Sensar Unit

Ultra Sonic
Sensor

llumination
Sensar

Gyro Sensor

LED

Fiezo Buzzer

LED

1

Control Unit

Arduino Mega

H—> Bluetooth H

Smartphone
application

=H

Fig. 1 System block diagram

1 AI2H> ES4E



Flol obd AW Al="e] 7S HERIH
slo] dule] ol
AME AHEAE Ak, 2 AIM S o] 838

5 o
B

<l

wol ks 7HxEtel dA 71FE lux(F2) Fe
THeA ofzte]l AWE £ Q=5 LEDE

ON/OFFZ FAAZTh Aol 2ANE 2§ 8t

= O
71€717F H3Egkel =ty dulel] WEEAAlS
LED/} 45352 SN ol @ 458
sElEEI ool W BFEAS AFstel

Z 1. StEHO 74
1.

Table 1. Hardware configuration
Using Part Function
Arduino Mega Controller
HC-SR04 Distance measurement
MPU-6050 Check the slope
CDS—Cell Measure the amount of light
Piezo buzzer Sound
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Table 2. Recognition rate by distance when using
multiple sensors

NlJSrgﬁggrof Distance M\?aalilge Accuracy
1 1 1 100
1 3 3 100
1 5 5 100
1 7 6.99 99
1 9 9.02 98
1 10 10.1 99
2 1 1 100
2 3 2.89 97
2 5 5.02 98
2 7 6.94 98
2 9 9.06 98
2 10 9.88 97

=h2| : Distance=Cm, Accuracy=%

728

Aol ANel 71g7)e] mE AHE g
39 2on 719717 Aol weh FE
}AE ARt EEHA

X o
PV

3 MAMet Exef Ztx ifolo wE AME
Table 3. Recognition rate according to the angle
difference between the sensor and the object

Slope Distance | Measurem | Accuracy
dffgence] ° ] [cm] ent value [%]
10 1 0.99 99.9
20 3 3.1 99
30 5 5.5 95
40 7 7.6 94
50 9 9.7 93

34 Aol2AA AF
A9 g A AYe Fw
el Aol 4w <l

A Az Aue Fesa

RE BE7A Fdz Ade WG 2zt
o Z4x AA JEe du FE F IS =
g WA Fo] HAA AXE A=2 P
ot A% A3 510014 100%¢] 914 E< sHols
F 9g9oen 15-2555E &40 7 QA go| ok
oMz At EEAAT wed sERT O
Ao 7w olAFo] =AU o]z w3l
S u 10294 7= 7+ Adrst Anrr =
=H& delskth dddd= 19 8o v
At

100 6o
80 |- e
S
o .
s 60 - *e——————o
]
g
240+
20| o sucess rate'
. . . . .
5 10 15 20 25
Degree [°]
O 8 Ao|2MAM A4z 2ME

Fig. 8 Gyro sensor recognition rate by angle



o5 AlA 2 olFo] s 383k Personal Mobility

PRUSEL

35. A=d LED Q14 & 4%

LED A194 248 9iste] Az A4 #4

st At Asse] Ael7h 207100m MY
NES

E} 0}7(]”} 7%’47} S50m o]/eld,
82 16%, Q1AE 9293%= "olAo. wela] 2
o A#)7l 5mE How A%
"] AA a2
b 2EAR due] g 44N 84 luxE 9]
SA 3011 2% 7]Fe

7Fs 8 60 luxZE %é—fﬂﬂr[wl
443} KSA 3011
7bsdtthe AdE =

(

R\ AU )
o o }ol

offl

o

>,

e

=

&EW

e =
_O|L
52
5

(C) = 40M (D) : 50M
a7 9.zt Hele 5 AR
Fig. 9 Measurement photos for each distance

v. 2 2

2 AT obFolest taAAE HAg Personal
Mobility ¢t wie] 7 2 A7 A4& A A
t}. o]& F3] Personal Mobhility ©]& A] &ulo] 3
W OAES A& goksta, dd B Al gYs

of

=270

=
=
o e RA olgAEe T 7|7 o %

o

9% Z 5 92 Aot okFolwst BEANE B
§3 WYL ol§AEY AY A ol 2EFP
of mhe LED, =] wE $3AAE 45 5o 7]
52 B eA4 Tk 9P0] HE A vie
A4 R Wolrh eAAT An BYEL 2E 5
Q= BAL ATE F Yk ok oleld Al U
He PM ol §¥u ohlel A @, 29w, AT
Fo] ol FAEHE ARENAE 88 Roz
g,

References

[1] D. Kim and ]. Jeong "Deep Learning-based
Electric Kickboard Helmet Detection under
Night Driving Conditions" The transactions of
The Korean Institute of Electrical Engineers, vol.
71, no. 10, 2021, pp. 1411-1419.

[2] J. Yoo, H. Kang, and W. Han, “Verification of
automatic directional marking system for
cyclist safety using Proteus VSM,” Academic
Conference of the Korean Society of Electronics,
vol. 10, no. 5, 2015, pp. 1604-1610.

[3] R. Silva, K. Aires, T. Santos, K. Abdala, R.
Veras, and A. Soares, “Automatic detection of
motorcyclists without helmet,” in  Computing
Conf., Pittsburgh, Latin American, Oct 2013,
pp. 1-7.

[4] K. Li, X. Zhao, J. Bian, and M. Tan, “Automatic
Safety Helmet Wearing Detection,” 2017
IEEE 7th Annual International Conference on
CYBER Technology in Automation, Control, and
Intelligent Systems (CYBER), Honolulu, HI, USA,
2017, pp. 617-622.

[5] J. Kim and S Kim, “A study of the
development for a turn-signal helmet cover
design utilizing Arduino,” The Journal Of
Korean Institute Of Next Generation Computing,
vol. 12, no. 6, 2016, pp. 71-81.

[6] J. Kim, B. Lee, M. Yang, Y. Yoo, and D. Jeong
"Development of emergency exit guidance
lights using the characteristics of each sensor
in the event of a fire,” Journal of the Korean
Electronics and Telecommunications Society, vol.
16, no. 6, 2021, pp. 1019-1028.

[7] S. Lee, H. Kim, Y. Choi, J. Lee, and D. Ko.
“Risk Situation Detection Safety Helmet using

729



JKIECS, vol. 18, no. 04, 723-730, 2023

Multiple Sensors,” The Journal of The Korea
Institute of Electronic Communication Sciences,
vol. 17, no. 6, 2022, pp. 1267-1274.

[8] Y. Oh and S. Lee, “IoT and the Open Source
Development Platform,” Communications of the
Korean Institute of Information Scientists and
Engineers, vol. 32, no. 6, 2014, pp. 25-30.

[9] B. Moon and J. Ryu, “Implementation of Fall
Direction Detector using a Single Gyroscope,”
Journal of the Korea Industrial Information Systems
Research, vol. 21, no. 2, 2016, pp. 31-37.

[10] C. Kang, Y. Yoo, and C. Park, "Improving
Posture Estimation Performance Using Modified
FEuler Angle-Based Kalman Filter," Control
Robotics Society, vol. 14, no. 9, 2008, pp. 881-885.

[11] J. Kang, “Pose Control of Mobile Inverted
Pendulum using Gyro-Accelerometer,” Journal of
the Korea Society of Computer and Information,
vol. 15, no. 10, 2010, pp. 129-136.

[12] H. Kim, H. Park, and H. Jung, “Vision based
Traffic Light Detection and Recognition
Methods for Daytime LED Traffic Light,”
IEMEK Journal of Embedded Systems and
Applications, vol. 9, no. 3, 2014 pp. 145-150.

[13] KSA1l Std. A Study on the Revision of the
Korean Industrial Standard for Illumination, 1993.

XA 2 7H

A& (Dae-Hyun Kim)

2018 3€~ HA-gdistal iz}
233} 4313 A3}t =
¥ F PARol - kA FAA

A, HEwe]

2k212(Won-Young Yang)

2018 3¥Y~ A2t Ax};

730

gtS<=(Dong-Wook Han)
L] LQ )

20184 3Y~ At w Ax}

gFE0l(Ju-Min Ham)
2018 34~ FAEdista A}
&3 45hd ANE F

Ao} o i),

0| 2F(Boong-Joo Lee)

1996 Qlsteista A7]g-=t &
d@eh

19981 gls}el skl chshed A1 7]
stk Z41(F3H4h

2003+ <lsteielar diehsl A7)esl) S4@FERAbh
) LGAAF YA Ee] ~Z o] 74 A4
A) wAgstal Axlgsta) st

#1) University of Utah(USA), W2l

&) WS AAg-es) a07.9~3 A)

&) St A AlElA

# Aok R0 7] AARAA), A T aE o]

oK





