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[Abstract]

Recently, many universities have used various electronic attendance systems such as NFC, QR code,
Sound-QR, Bluetooth BLE authentication, and face recognition to process attendance. However, existing
methods have various problems such as attendance errors due to deformation of authentication signals,
mis-recognition attendance from outside the classroom, and difficulty to process seat absence during class.
Therefore, this study proposes a high-frequency signal-based electronic attendance system to solve these
problems and manage more accurate electronic attendance. As the high-frequency signal replaces the BLE
signal, and the transmission range of the signal is limited to the classroom, and the signal value can be
immediately changed if a change of the signal is needed. To verify the performance of the proposed
system, we conducted a comparative experiment with the Bluetooth based electronic attendance system,
and as a result, the proposed method showed high accuracy. Thus, the proposed method will be a useful

service that can be immediately used in smart device-based electronic attendance system.

» Key words: Electronic attendance system, High frequency, Attendance-absence management,
Smart device, Bluetooth, Application
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I. Introduction

20180 B890] i LA NI PIES W ol
Bg SPIRY AAEA TYS WY} Hgion, oF
g AREE S 580 A AT PR WF 4
Qe AAELOR FRIT QIck FAIEZ AARE ST
Helo| QPguT Ve ELAS ol =YW Ao I|E
sS4 FANe PES Alstel, B fetSol el
I 5842 2RR oY AT Mg 220
20234 FA) ISR ofje s, 299 SolME A

AHEZA A|AELS DlEE 2 slo], T oAlR H7IEAE
oANE A= QYESA wSdo] FRAEZE AlARS &
U= RS BAT ool 2].

AAHE7 A28 20153 SgS0] Al ATLE 7))

£ 0]83to] NFC(Near Field Communication) Ej 7 F
+ QR(Quick Response) Z=5 stlZ0] A QIAlGH=
Q1S WAS AlRte g([3], Aol Al HRlH =%
E A

A BLE(Bluetooth Low Energy) A15& ATLE 7]7]9]
MRHEZ oflZe]A0]d0] AbE QlAlste] 245 Ejlsith
223 2021920229 2RUHY WE9) 0] 28 29
|2 tiHat vt 5ayet

2219l BPys|o] AAES BT AN

AegE|glen, oo ZH

_[

N

9ol o]

=2

gt 24 A=E ¢l
ARE 2 = AR S0 2R

At &, AAREZ| et Boy et X2] A|ARo] E
QsHA  gH9od, X Al(Artificial
Intelligence) F= Q14 7[9F FAEZE AJARIO] A|QTE
ATHA]. 22Ut D A ARREZL FHoeter A|A] A
Alul-go] 2 #8F ofet, 7Rl ZetolHA] Asfio] A7t
1o] OPAZIA] A-GE|= o] WA Yttt 1 ol AA| <
e S AREE TACz A2 A, SA A S0
2= 1AL, Binary XML2 2-8<H5] BLE H]Z[6], I
RIA A7, 8] ot oA A= o, ARl e

Lo HAES Ueujs ZREA

l‘

e Bt 13

ol’gol7] ol ZFe]al grojjx

Mo Qg B EXS & 7hs/dol EAls I gt

[9]. Z2] B2EA AlEE HA] & uAH AS9E
]_

A7) 2ol 29f 37te] o]

)

e

jm

m

1o
Lo
fol

r
ol
=
ot
rO
el
_l
&2

Aol ot gt v]E2 HiE 2 S ARESH] diwol &
Aol 277t Aol EAT 4 len, RE A
R0z dR|E o] qlof viEe] wA| X {A] H2E ¢
ol Ato] WtEA] ZHQJE]ojof sh= AP QATH10].
et 2 Aqtoflde Aol dR|" Aot
PC(Personal Computer)s AMSstl, AFGSoA A =
27 b R AEE olgate] 7|E AR} ety
=2 AREAS Acte AlAES Akt A W
= AlBoll WAL AR Rl AT 2 & Qe A
2] 99 & ARSI A SR de B 1
22kHzg AHESHH, 7]E A4LE0A ARSI &
£ W5t shte] wolA L=l

9l A7t A2g Y8l AlediT ol

LN

v >,
W
L
ol >
>«
= Jul
Ko
[oh _l){ N
B
gol > S_E
for
S~
= [
ofo TL
Mo .,
o
o i
1o
mgl rgh (e]l}
hHes
b j:; °§Tj rr
o> 2

Ra)
o "
[
el
o
rE
N
<
o 8
iC)
o
J fotn)
]
a2

I
olo M
% 4z ofn

o
rr o
=)
rH
15
flo r
I}
tjo

SEE S

slof 42 At o] AR AR 3 2471 <)
AR ARFNE Sl 54 012 93t 151} Mg
2 Adsto], N2 o3k |7 43S 93t 5} As
gol et} o] A7t F9T k¥ T9l2 ASE £33
o}, okg APk L4 AL F WAGY 5 9
of gre WIEP ol A9V} Wad 39 A we
AolE9] 57} &l BES 22sto] 571 WS 9Ish W
s 150} AISE WA st olo] Aofstn gl
SRS AOLE 7]7] Qe T AlEo] wRgstel o]
3OS Aolsti ol 7S BAICE 1 do] 4 00l
A BA, A1ZE 0914 BA, AH S0 U3 REe B2e
2 7N A A2dE S Z9 BB 3 24
WA AAloR WAR T 4 o,

Q2L At 7149 Y52 AP Usl 71E 22E
2 71 RIS A2EE BUG B PYShL, A
Aolr 309 oz 24 =l A2 M2 @ e &
ofxf B3t 2ol HHE 5o AR sloik. 24 sl
A2t Ae) et ARold BF BREA SN AL
B10] 749 7kl iollA] 100% =S Ueld v, 7



Electronic Attendance System Using Smart Device and High Frequency Signal 105

2 Azelo] g o) FojAlolA 3039) A Aol
2 oz $Ao] BN A AL 32 N
A7} 029 B9 BF 100%°] FRES Uerd v, 3
oAl ol M35 AAE FHo] Ht 2Qlxo] e
wAshIck. Aok ol 49 o 199 ZlA U ujgly
o WAISIAOD], QXSS 0%E Uit E3t 7ol
AolAl gkl MEolAE HlEF BREA I A
~RE 3§ 27 Refd vl A e 100%
of HEES Ueho] Aot wilo] Fold 452 Bol
g Seiston], A AjulAo] 24 A8Fs o 1A
0 Rk 5 Y WEe heat 22 o] gk,

£ HREA O AA urt eoE ue
- 29 BE ol T 24 Akl ks
& Amzieh PC ALOR A AR PEu|E A

=2o) Jge ohgat et 2ol HAEE AlA
2 7159 A% A7S Mgetul, w5}
52 MYt Ao AL ATRE 7]7|eF DR}
_g_ RAEA AAHIO] 5211 0] st 1%

e1o] J«Loroq eaIct, 4o AR
AAHEZ AAE] vl Ay, 3
Aste Ad 9 3 AnE Hol
AIAIEct,

(0]

for for 2 rix

oo >

o I op
n
i

%

ﬂ.l

E/\

e

o ya
o njw
()

ozl b
=

x

rr

iTha mz
-

i)

=

_>L
0[A E

_I

&8 1ok B o> > gl
2o
N o
>
>
o

U1 R

=20
=1z
o

& q
re
-

o°|‘
rulo

II. Previous Work

|t

HAFEZ AlARR JoJAod sPiS 29sHx
AUEE 717]5 &3l ool 2R]E o] TAdE =
= g7 A For MY AARTE EMZ ERlsH
A|AELS ojo|3tch £AP7] MAIEZA AJAE £Q] A
Als 9 ZA| JEYI F, ADLE 7]7] ofEgH
A & S0l sl 24 &lof et A7 Wds] LAY
Ao, FTole Yo ZAIEE0] Wol BeE o] 512
H Jefolct. AlZol= AREZAY 2914 #A|, FEEA
<9 —Erxﬂﬁ% 6H7ﬂo}7l Hoh S AbsAY, 2 5
S ol SIS MEA &}l

=

ol

o
ol

|t

|

oll
rlr r

=,

S rr

{ 3

B weo) 7o) a7Hn 9ok
HAEZ A2Ee 2] 9EUE U W, NFC
%], QRIE O1= u}rlo] 9]9j oL}, o] HhHEO] 7O AlF|
Fodo @A odtfete 1 FY S A A 8 &
Kol £47] B Aol k. web HAp BeEa
WiFi(Wireless Fidelity) AP(Access Point) & ©o]&3t
B& 7oAl @

wAlo] of 2Pgat Hjolch. 2254 A

X

Rl
w12
go)

a

=2

>

o>

Hi
ol
—_
£

iy
SE
L el
oN
1
>, |

T

fujo
g > o
|t
o M

4 r

® oo
u
-
—m
[>
=)
rpy
=2
o)
T HJE
oZ
ol
ok
rr
e
|t

[

Pl
o J
% o

o)
oo
ol
=)
N
=)
Ao
=2
_|O
7
N
I
offl
(@]
Jqm rr
e
rot
e J
ox
m g2
e}

[¢)

|4 >
O,

i)

rr

o

o2

o

xS,

£

IS

=
el
rlo

U
T
19
N
—-~
3
|t
Ho 12
o
N
=2
i)
o
N
I
>,
o
ol
e
-
o
)
2,
H1

rlo

=
ot
o)
S
4>£

_IZ o

12> 82
Lo kI
Mo
l'gh :“E
Ry
>,
H1
ru}'. T
T X

>
fuph

T PES] AElofR By 5 o)
2L CCTV(Closed—01rcu1t Television)?} X]
$942 Hegaha ok HolAl AV A8 2
Aol Qlck. 4t CCTVE AAJstn @4 B4 9lat 3
20| A|Aglo] 2787 GhRo] Hx] % OKlHlROl o]
501 Alfsh= tigto] WA] oftt. & o

H3 Q2 Alg A 9y 59 2R ’?_]i ZAE B
$she WHel Sound-QR OL% Wots Aijbsh = shed
CH13]. & A-tollA AQkshs A RARRE BiRgol7] of
ol YA oA 9] OWEO] ==

%
TQ‘o|-rn‘
|4

Axog A

r l—l

& AqE2E Ay
18kHz ~ 22kHz Zut4> W
dlolEle) A4aat Al
Fo] creyalzl AN o]
ftt. Bihlere= F 7H4 =oas 0]83}o
FSK(Frequency Shift Keying)& -85t /\12 Kt ¥phAl
< A|9tetgi oM 14], Kime 15.8kHz ~ 20kHz H<of|A
= 78] Aam 295 AT = MIE LSS HNEE &
QA sFATH15]. Chung2 On-Off Keying 7|9}
CRC(Cyclic Redundancy Check) 7]¥& =85}9]
18kHz ~ 22kHz Qo] tifo] Amls Zhe o]gst 2
713 glolE A& S A<ttt 16]. Bihlere} Kim®
F 10m o]LH H%H;]};(] }\127} Ec}o} A o]x]n]-

ot o Ql= gloj8 Q] o] At} vHf2 Chung®] Al
oF Ur%u HlolEE A2 ARt 21 4 QI
glolg A& A& =7t Boj~q A of 2m

o O~



106 Journal of The Korea Society of Computer and Information

@ Check value for class attendance(Recheck value) checking

l @ High frequency Signal

ttendance(Recheck) valu

® Received check value
+ Student Information

,

Attendance (Recheck) checking|
_ b ~———STe 5 | @ Search for*student class
— | < il from studentinformation
— = i *l A
. = 1111,E® Compare with received value

and check value of class

® Attendance(Recheck) confirmation I

Fig. 1

223 Wong- #8250 49t 74 FoipE o] 82l
tlojgl g AARS AtstAoH[17], &
=o|7] Yo Mary Frequency Shift Keying
modulation schemeg AFESHTH18]. Won 16kHz ~
22kHz H9J0oA 200Hz RS 2= & 719 FopE o
&sto] Adet Aut 12m oJuio]l 90% g2/ E-

III. Electronic Attendance System Using
Smart Device and High Frequency Signal

2 BolMe ATLE 7)7]et 1am Al S o] &
522 2leln, AAEAS 9190 AL
=u} Als AT} ADLE F]7jojMe] nEn} Al
2] AuolAle] HRHEZ SAo) Bto] Ao
Al2=0] BAKS) 5 Fig. Lat 7tk

ZAM /R ZH/AjEolo]| AR PC =2 7282 RpRA S
UES A8S) £ n5TE F2stol, 21710 2l g
A2 RE HaEo] PCot HAY ANAZ E5) WA
t}. Fig. 1014 Zfojdof 2x]e PCE AL, E4Ag
ofoll MAIEZ AHoA sl Zelo] FAAD e %
Hom(@) A2 e 1Fmt AlS(Attendance check
value)2 Wigielo] ZolAl sySol] A4EHO). 4

o Aofsk= M= AREZ oflEd7lelde *e‘°<‘§0}04
24 g0l BlES Hilsle] 34 AEES Au2 Huich
(@). AWl E sy AR 2 AR 2t o) HuE
A (@), 49 BHo] &4 A2 check value)ut
0] ADLE 7]7]0]A] AEst &A1 ZHreceived value)
12051 et 3% $4E Ayt 2 3
SHAgo] ADLE 7]7]of] AZRITH®). Fig. 1014 ARG
ZXM(Attendance) A2 HI% 730l A]JAF & N& Zot
Jotol, 1 0|& nzAm} Alst x|zt 2l
ZH(Attendance — Lateness value)0 2 ®
AL &9t ki D2 STt oln] X|ZF A
of 24 2ol Fxjet SYsh HPHCY.

r O v

IR

=

P ot

£7 A28
1

ot Al

2o
4 K

re o

r°l‘
r2

nH)i

o
=

D:

rr m o Jol‘

tjo _|o
b

i Ao
2 ok

.o:lrzo

e
;
|t

o,

_E
rr
e
15

. The flow of electronic attendance system using smart device and high frequency signal
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Fig. 2. An example of proposed high frequencies for
electronic attendance system
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Table 2. The result of electronic attendance experiment in the three classroom

Classroom First Second Third
Application A B C A B C A B C
Beacon system
(100% in class) 10 10 10 10 10 10 10 10 10
Beacon system 10 9 10 9 10 9 10 10 10
(80% in class) (M:2) (M:1) (M:2) (M:1) (M:2) (M:1) (M:2) (M:2) (M:2)
Proposed system 9
(100% in class) 10 10 10 10 10 (No:1) 10 10 10
Proposed system
(80% in class) 8 8 8 8 8 8 8 8 8
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Table 3. The result of electronic attendance/latenes
/recheck experiment using the proposed system

Participant 10 20 30
Application persons persons persons
F | 100% in class 10 20 30
i 0% in class
r | (Lateness) 0 0 0
s | 0% in class
t | (Recheck) 10 20 30
S | 60% in class b 12 18
€ | 20% in class
C | (Lateness) 2 4 6
o

80% in class
n 4
d (Recheck) 8 16 2
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Table 4. The result of electronic attendance
experiment in noisy environment
Participant 10 20 30
Noise level persons persons persons
100% in class 10 20 30
50 23
o -
dB | 80% in class 8 16 (No:1)
60 | 100% in class 10 20 30
dB | 80% in class 8 16 24
19 29
o -
3?3 100% in class 10 (No:1) (No:1T)
80% in class 8 16 24
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V. Conclusions
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