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Reliable Digital Door Lock Control System
using Face Recognition
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Abstract
Automation is being progressed rapidly in various fields with the advancement of IT technology. Home
automation is a typical application and is being used in a variety of ways now. Most of digital door lock
systems simply support to open and close a door using the methods of password and a particular magnetic key.
In this paper, we propose a intelligent digital door lock system using face recognition technology. Our proposed
system can control the locking device opening and closing from a remote location after confirming the
identification of the visitor via a smart device, and support the reliable and secure control of door systems.

e o
IT 7% WAs @7 goe okl A 4587} 1983 vk FeEWold £d @4 s Ju 2§
Bk @A 01§ F9 OAY Rol% Asge wad nUME 4 R chadd 447 A4S B8 49
Ao Adwe A Yk B ERAAE FoEMAN Y Eojs Asy Ay BRE AT A%
A4 AFNA/ES BED EolF A2WS AABh A AT AAANA FRA] AN FAF F o] B
Mo FagAel AME 24T 5 dom, oF a0 29 BA Bt ASHES AsEr,

* School of Computer Science and Engineering,
Soongsil University

* Corresponding author IT =

sangjun@ssu.ac.kr, 02-820-0672 S X &AQl HAS o]Fa 9t dA ToEWM

¥ Acknowledgment & T 9o oyvx] 28-S =o|7] 9 &
FHAaghe] duAR & FAFE FolAZ 7t

This research was supported by MSIP (Ministry of Al al
Science, ICT&Future Planning), Korea, under the ~ 1 oAy AR OAE Tol® Ao =9 7

o

ITRC (Information Technology Research Center) - o
support program (NIPA-2013-H0301-13-1012) At ek s E]X]? mols A At
supervised by the NIPA (National IT Industry 2011 1,2859 oA 59§ 20169+ 1,664¢ ¥
Promotion Agency) TFER A" 53% AAES Aow ez vl
Manus?ript received Nov. 13, 2013; revised Nov. 29, 712 A8 Tol® Al AuEe wEx Al A
2013 ; accepted Nov. 29. 2013 Qo] s WWHE Jue Eale] B2 9

(499)



108 Journal of IKEEE.Vol.17,No.4,499~504,December 2013

AoE AQagrlol wekd $Ed ol At
HuE B =idiAe SeEMAAY 1
New R4 Sug 9% Aesn

AEA molm Alsgle AStETh Ak Az
AEAS) Lo A AFA Eo dd 2L LA
A4 B AE 44 HE 5O GeN Bgol
b3t

B R PAS el gk 2894E #a o
Fol ohel Ama, 3AA Ak Ax¥el g
AR gt 420 AE AAT A2De Brhs vy
tom 5delA ¥ AT AEe Witk

1. OAdE =9 %

T E(Door Lock)ol@ & &2 ¥ duA &%
Z AhFe 93s s AFAeIY. A o™
ANARR ] FErz s 9= IT 7148 gJE
3 A" o} =(Digital Door Lock)e] 57433t
71 ZIAA Eel 3t el Wke] didert A
A o, AF e VER 2 Ve T &

staL 9l

n o
o
)
o qf

>
o,
N
fru
>,
oo
A
32
o
+
N

o rl
K-
rlr
=
&)
w)

2. PCA ¥33 %
PCA(Principal Component Analysis)E 3JE <12

Wos wakde] g HelEE #Aks
gl g o] Hom FAAAA A dHel
2 Fole W23l

= diolHE & e Fom APIAAES W 1L
drol b AAE Fol A WA HEFOE Q3
AR AAE Fo] F WA £oZ AR Fol
MEE HARZAZ doleE A3y wsgr) o<
}7be] Zof dlolEe "7 Fas RS 9
22X Fa Fdd 99 dolE= PCAe]
Fduo] AW stF dolHEH
de deolg kel FAETE 7
gt dlolE7E 914 Az e gir[4].

oo du

w4l Az
A

> S
N

oY
o

~
-~ N
lo
Ay
=2
=)

RN
flo 1N

3. o}Folx

o}l o] = (Arduino)E LZAL2E 7]HE 3 gd 1
= nlola® AEZZo] AVR(Automatic Voltage
Regulator)E& 7|Hte 2 [29 1]3 ko] FAd o] 9l

Fig.
=

1.
1.

Arduino UNO

OlF0| R

9. ge 2E o

AeEZE 44 #

Linux % OS/X9} 2
Fd o] Jr}[5].

4. WiFly Shield
AE[GlE ofFolwmet AAL Bate] T

Vet Sz obFelwe] djEg HE F

WiFly
EQas

strtoltt. WiFly

dEE

- ARDUINO

T
= d 4
|

(2 v
4.
W e ARDUT . CC ~ WADE TN !Tn:]
> E R = g

olFol =9 digital pin

10-13¥1& AF-&31H, SPI(Serial to Peripheral

WiFly Shield
WiFly €=

0£999000:

Ml

il
Yo 3>
L8R3
£8Lp0C [BU9S
oler-Ng AM
— "



Reliable Digital Door Lock Control System using Face Recognition

Interface) 41 .

[29 2]& o}Folx¢ 43" WiFly =& HolFE
o WiFly A=+ Wi-Fi 4 JEHZE T3t 2
358 HYsty, B4 Al LED7} HASHoZA A

A TAS NEACA dEE

==

WEP 128bit W] 0.2 7 8] ofahl.

4, DC =¥
DC ZH9 5z 85 A7E Hold A
29 AF7 52 B4 38 ol

2% olgste] FEaT).

A" EolFeae] ddess w2 DC

3. DC Motor
3. DC ZE

Fig.
=
Al z~dlo| Al AL-8
. o] REE o] &3]
s Al st ®E 7}

B =R ME svlE S

R OAE Zoj s Ao xde FHSY] fa A

gnAM UAY Eole] MAANEE rEE 7
9, wEA) G AR oF vEE mU FF4
A ANE AAG 5 Q=S [17 45k 2ol UAH

(501)

109

wol% Ade TR

)

| OmE so= |

{ ANEE l

UERFIHE —— UERFFE > WA MY O
3 I
l s 221 ofH 3| B2
SH € i = CIAE o2
=02 M2 A € G o=t =21 oA H
SF BB ED B ==

G O

4. Digital Door Lock System Diagram
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