DEBEris

= 19-44-07-20 The Journal of Korean Institute of Communications and Information Sciences *19-07 Vol.44 No.07
https://doi.org/10.7840/kics.2019.44.7.1381

A% B4 Tl 24 B A2 A 2 T
Q0

Design and Implementation of Smart Attendance-Absence
Management System Based on Visible Light Communication

So-Yong Kim®, Cheol-Min Kim", Seok-Joo Koh’

2 o
7189 AAEhE AHgshe Ak E4 3te] AzEle AAE gla) AR wge] B A el 24
g Aol war g el Foksiths EAR] ek o] wEeldE 7 BAE ke R & A Ie] Al
S Sl oleh A2 SARES szt Ak ZRAE SAlelwk WS o]dte] FAlsh: rIEEA AE Wi
A" LED 27 <lzZets TR AMSh] whitel] dxu]ge] Hzbun] He Tkt & gl shARe] Ade
AR 22 dlet Aol Mnt Aulag wEg & S gle] A A4S WA F glrk mg AMRRE AvkE
EE B3 TS el 24 s e 5 3 2lale}. o] =iellxle Akl AlaEle ALE<IE
Ul 878 7ke g AAste] viEa el AlohibA] odn ke 2HE A B F =S siglon
sedes FEste] A 51 Falsldeh wd, A AYS 4 Aeprh huse e #
elsksdek

_1

-
pos

o

:
i

e s ”

Key Words : VLC(Visible Light Communication), loT(Internet of Things), Smart Attendance-Absence
Management System, Services, Implementation

ABSTRACT

The existing attendance-absence management system is based on electromagnetic waves, and thus it tends to
be high cost for installation and vulnerable to illegal attendance. In this paper, we propose a smart
attendance-absence management system using the visible light communication(VLC). VLC can be used to reduce
the installation cost because it is installed on the LED lighting device within the building. It is also useful to
prevent illegal attendance since it cannot be penetrated through the wall. VLC is also helpful for a user to
receive the visible light through the smartphone. The proposed smart attendance-absence management system is
designed and implemented in the IoT environment so as to easily manage a lot of lights, and the management
operations are experimented on the testbed. From the experimental results, we can see that the attendance-absence

management operations have been completed within 4 seconds.
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E 1. %4 4%
Table 1. Attendance-Absence Schedule
School
Name Location Days Approval Late
COMP-724 /IT5/RoomB102 Mon, Tue 08:00-08:15 | 08:15~11:30
COMP-402 /IT5/Room304 Mon-Fri 10:00~10:15 | 10:15~15:30
ITEC-401 /IT5/Room529 Mon,Fri 13:00~13:15 13:15~16:30
Company
Name Location Days Approval Late
ITBuilding NT Mon-Fri 09:00~09:15 09:15~18:00
Computer /T/Room301, A
Department /IT/Boom302, Mon-Fri 10:00~11:00 | 11:00~18:00
/IT/Room303
2 24%
Table 2. Attendance List
COMP-724

Client ID Client Name State
2018220889 So-Yong Kim Approval
2018203392 Ashley Allen Approval
2013920192 Bruce Baker Late
2014348391 Camila Campbell X
2015594032 Daniel Davis X
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E 3. = 8 A
Table 3. Frame Type Define
Field
Frame Type
Type State Cookie Client ID
IDLE 0 Not used Not used Not used
ACTIVE 1 Not used Not used Not used
VERIFY 2 Not used Used Used
RESULT 3 Used Not used Used
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Table 4. Message Type by Channel

Message From To Object
Attendance
VR IS Request Attendance
Request
Verification L
VR I Request Verification for Correct Way
Request
Entire VT IS VA Configure VLC Frame of All VIs
Specific VT I VA Configure VLC Fame of Specific VT
Heartbeat VT VA Report VT State
State Check I VA Check VT State
Register VA/VT IS/VA Register Resource for IoT

1385

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-07 Vol.44 No.07

Heartbeat WA A= VT7} AFA19] AHelE VAolA A
2sb7] 98l A3} State Check WAIA|&= VAZ}
Feshs BE VT AElE 23]5b] Sl ARk
Register H| A A]= 2} A7} ALEQIE ) 373004 =}
R ]

36 ZEEZE =& 1™
a9 st Ae] 5 Aule] 2718 3 hehd 2
ek

1 A4lo] AXT o}e Qe sx} EAa] 912
lang Aty 27 W9EE st Pa

A7kl Au2r) EAsKE = leE FRlghl VAE
Ade] A 1SE st 2] BlanE 55
3L IS+= o& &9l o2 VAE APEd 5 oA =k
ZE2S vlx VAE VTE] 525 7|ckEle) v A
o] A VAE "Hlsto] 241le] 2y 553}
3 VT IDLE Z#9lS Fn)gich

a9 62 24 84S Aefshs S ekl A
oltk IS= &4 Au|~E A3 sl 24 94
o] FAIE AAel 9l VAA Entire VT ®AA =
AE3la VAE AHile] Iz ®E VIS IDLE
ZH¢Jol|A] ACTIVE ZH|¢Jo® A3 24 Au|~
= il—/x-li]r /K] 7]1;]. VR-E ACTIVE ZH|& f\,_}\]gl_\:l:]
VAel|A] Attendance Request AR & 243} v A]
2 A A AAEE f18) Ete] & AL VAE
o] WAAE AAle] 912 ARE E3FsA] 1SellAl A
2elar IS VRO A ARE S45olA] Eqls]e]
Cookie 7% A4 % Specific VT HAAR o] & %
%3tk VAE o] vlARAS xsle] slg VTl
VERIFY ZH|9)& £H]A7]3, VRe| VERIFY =3

I

IoT Server VLC Agent
(I5) (Va)

258

1. Start Attendance Service

2. Send Entire VT Message (ACTIVE)

3. Forward the Message / 4. Prepare for ACTTVE Frame

@i

g =

~

IoT Server VLC Agent VLC Transmitter
as) Va)
1. Power on IS Platform
2. Init IS Deviee L~ 4. Power on VA Platform
L~ 3. Set Aftendance Schedule S. Init VA Device

6. Power on VT Platform
7. Init VT Device

N

9-1. Send Register Messa
10. Send Register Message end Reghter Message

9-2. Prepare for IDLE Frame \

S8l 5. A = ] )5} 9
Fig. 5. Initialization Process for Server Side Equipments

P& ¥ oZ AR Verification Request
A A2 VAZ 53 ISo|A A%3lch 1S VR AR
9} Cookie #to] dAsh=A] AFstr 24 UA4S 3
zato] 4 A 2 A AzlE & F AAE
Specific VT HIAIAXZ At} VAE o] AR E
VTo|A #=sled RESULT Z#|9] o VReA A3}
= Exsit)

ad 72 vTe AEE s gk #A ek
VA= VT7} 2H419] AbElE -2 Heartbeat W A2 &
W =9 VT State Tables Hullo] B3l VT AR
o] fr& 717 271slglel v VTl A7)
Agste] AAAE w2 fi 71qe] B
W, VAE " VT 53 WS A5l A]2Ele]
I At whEA A5 s duiFrh w3k ISe
VA©A HQel ma} State Check HIAIAE F3ll VT
State Table®] &35 873 4= 9lck

.

1)
=
I

~

K

VLC Transmitter VLC Receiver
V1)

(VR)

7. Forward the Message

6-1. Send Attendance Request Message

5. Send ACTIVE Frame

8. Check the Message and Schedule
If Valid, Create Cookie

9. Send Specific VT Message (VERIFY)

10. Forward the Message

6-2. Start Request Timer

11. Prepare for VERIFY Frame

14. Forward the Message

13-1. Send Verification Request Message

12. Send VERIFY Frame

15. Verify the Message and Complete the Attendance
lr

16. Send Specific VT Message (RESULT)

17. Forward the Message

13-2. Start Request Timer after Reset

A

18. Prepare for RESULT Frame

a8 6. 24 84 Ay 34
Fig. 6. Attendance Request Process

1386

12. Send RESULT Frame
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Fig. 9. Testbed Implementation for Attendance-Absence
Management System
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