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Abstract

The objective of this project was to develop a home security system that used facial
recognition and Internet of Things Technology for the care and security of homes by analyzing the
face of a person vig CCTV with facial recognition technology and alert a mobile application
automatically when a face does not match the face of a registered member, The process to teach the
machine to learn the facial characteristics of family members used a training dataset developed with
Python's OpenCV library. The system was divided into 2 parts: 1) Backend Service System,
developed with Python on a Raspberry Pi that was connected to a CCTV camera and a speaker for
the sounding the alarm, it also was responsible for providing various service functions for the
mobile application that sends notifications and includes a face analysis function. The database was
managed with MySQL; and 2) Front-end System of the mobile application runs on the Android
operating system. Users can perform registration, add family member’s information, and call

various services from Raspberry Pi developed which was all developed with Android Studio.

Keywords: Facial recognition, Home security system, Python OpenCV, Raspberry Pi, Android
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Y
2.7.1 ¥uuoUwan%u (Application )
¥ 2 oz & oA D, R S
Fuazurunoguugaved Insias1ea01fnenssy Android FuiuaIuv0a
a v A o é’ 9 1 a v o U= 4 aa ~
pelwamsunwannvum ey wu uelnamdusu/divwa, SMS, Ugnu, unun,
<3 4 4 A 1 I < a 7 [l 4
AUUs U5, s1e¥eRaaas 1udu Faedwanduazeglugluunveslia apk
o ] < =
Tagn Iudrvzeglulaianes data/app
Y
Y a @ ad
2.7.2 FuseUwansumsuIsa (Application Framework Layer)
¥ Yo o Y A v 1 .
FutazeyaIa M wa sz on 14911 Tasn1u API (Application
Programming Interface) 4 Android laeonuvy 1 fieannnudidonlunisldau
. . ) dy k4 a v ad o dy
application component lag 1uguiilsenouaiotelnamsumsuisaastl
A I ' ~Aq Y [ 9
2.7.2.1.View System ua N 1% 1un3nugumsmauansunsas1auell
GIGEATHE 2Y lists, grids, text boxes, buttons @& embeddable web
browser

3 U ! { @ 1 4
2.7.2.2. Location Manager ua@unaan1snegInuauniavesginsalnnm

4 A
IAADUN

7 https://medium.com/@PongPloyAppDev/Unii-1-a11n8n3 5UV0952 UULOUAT OUA-

TA398 51999932V VUO UATDIA-111DIAU-7548 1 feadbdS
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. < ' { {
2.7.2.3. Content Provider tHudaui l¥nruqunisidiidedoyaniinis ldau

U

J 1% ' a v A ' Y ' 9y 9
5IUNU (Share data) 52U UNAATUNUANAIAUY 15U YooK

Y

ANND (Contact)
I I A o 9 1 ~ [l (L 9
2.7.2.4. Resource Manager (T uaundanisvoyaniee hilyaiuvealda
(] . (] <
Tsunsu 150 5901, localized strings, layout ¥39z0g 11 laisanes
res/
- . a3 ' ~ A 4 ' A
2.7.2.5. Notification Manager Lﬂuﬁ’mwmuqmmum (Event) 91199 NULAAIUYU
UAVAD UL (Status bar) 151 Tunsdin lasudennurseaen li'lasy
Y A A
HAZMTUIUADUDUY
I 1 a o
2.7.2.6.Activity Manager 1/Ua@IuA1UAN Life Cycle Yaatolwaindi
2 4 &
2.7.3 ulavsi3 (Library)
] a0 Ao w = o I Y A o
nguYed lausisaes Adaguaziinnuduiwer innue ieduiena
Y v [ [ 1 1 [}
azadn IvnuinWaUazdgaensiau 1Usunsy
¥ a s ¢ .
2.7.4 ¥UAUNYIADITLUA (Linux Kernel)

1 dy o 9y A I . U A J3 o
Linux Kernel 4927111171114 Hardware Abstraction Layer nanaouAINa

v Y v
5¥1319 Hardware 118 Software Nogaadu 11 wazihinusmstamsninensan
4 1 [ (] [ [ a 4
9 YDUATOI 1FU MITANTHUIBANUT MITANS INTisd 1a< Juanglnsalannso
s J 9 s s 1 ! '
“Wosa” uauATaud 11 llsuuuasauisuuuaiag 18 laolasuntlasluaiuves

Linux Kernel

Smart Home Intelligence8

thusanses Ao aunsaniuauginsalinieald luihaeg aelufuldlaeriums

o ' o A A A a s = ' Y o o & v
awmmuTmﬁwmmaamaﬂaummm c]N1umumaﬂmwm"1@ummuﬂuizumgm

Y v A

A Y a 1 a v = g 1A o &
lﬁ@u%?ﬂﬂaf’]qfl\ﬁ]iﬂﬂ tNLfT‘JiJGl“ViN@EJE’J1?(81!ﬂTJ”IiJﬁzﬂ’mﬁ‘l_l”lml,azuﬂ’nmﬂuagﬂ ﬂa@ﬂﬂﬂﬂ]u

G Rl

= L2 A
Smart Home 3¢ UAMUTNUA 3 sznsao

8 https://www.arm.co.th/Knowledge.aspx?id=2
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3 a
1. Smart Home Network A5 ULNUFIUUDI Smart Home 019 umsiduaionie 13ae

A4 szneuaie

i
=1

. 3 4 ' P
1.1 Power Line System(X10) 1iluT1/5 Tanoa (Protocol) N1 doa1ssznieginsal
1 . o 7 A VY o
AN 1u52 UV home automation Qﬂwvmu1m§qﬂﬂsmmmmsmﬂfam@mmu
[ o Y- Id A o 1 o ya
unaanie lvan 18 lasasa Wuszuundelumsminuaainmsianlaisuas
319N
§ o 1 [ J I a 1 1 4
1.2 Bus Line (EIB,Cebus) tie3udsdoyanuginsel fludaszarnunassie vl e
Yosrumssuniu
. Y A A A 1 o
1.3 Radio Frequency (RF) 18¢ Infrared (IR) System mslgaaunanudgiuaenlu
A ¥
msaeasuuyl3ane
2. Intelligent Control System 19 52 VUNIAIVANTVUDINI 82 NANUTIYRAIN
I A A T 1 aa T o 4 Y
2.1 Huadeuazwiurendoszruna I Tagnuanannuveyinsaineluim
I A A A 1w a A 1 )
2.2 1Jualon Gateway IWoIFoNABNUVTNITNOIN UDNIIN
J 4 { 4 1Y
3. Home Automation Device D 9Unsainsosld luflinelutunawnsomonToaiu
9 1
14 1951

@ a

< = 1
3.1 Smart refrigerator ¥3® 1AUBIRTIzAMTAVBN IaT01M1502 |5 11vegn ey

U

) Y

3 =} [ Y A [
Auu Bnndaven lanemisazrinaegile 1us
~ ~ @ ' 3 P ~
3.2 Smart sofa ¥i9a TavhnenuisedSuanuesuuveldauaiszuazanunelaves
HAREAY
y r v A
3.3 Smart bathroom 30 #0411199030% NAWITDAIUANYUYN 1T6Q LLES HaZNAY
Y
meludeainld
A o wa A 9 ] A 9
3.4 Smart door #50 152a0aTuNA Nawsaas1Iulunihvesamsnneluiio
udrimailatlaesTasson Tuia
~ { P 4
3.5 Smart remote %139 5 luniawsanrvaugUnsaimilumaiedld Iuihaeluthu
2
NINUA
. A @ v A 1 [ =\ 9 Ao =
3.6 Security system 478 szUVSNEIANUaane lulnilwiesndosiiuiinime

J g}/ 1o 4 % 4 4 1
MY uadayureIns199uANMAaN 1M (Motion Sensor) tag lwsuineds

= %
@oalumasedumg
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3.7 Robot Tagiiu latimsthvueudidiunnldnelutm wu vuoudaardu fusuald
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UNN 3

a 4
NIFUATITHITUY

= a d
318a198AVB I YAIUNUS

@ P S N = Yo 9 a s <
szuusnuIANulasatsiegoidediema lulagns i luniuazdumesiia
A g {1 o o { o
Tunnassnasiduszuunsesquasnuianulasansueahursenegerdeninszes Ina
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HIUAT P18 UMD STUUAMITOLduAD UG nAnFuLU InsAnideDovos
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Tunseuasanldtiuiin1d uaziwenhuaunsonuquasuaaudosdyaunuy Tue
1 o SA A Y [ = A A 9 a
A Insawideds lawuny soudeaunsognimadou lvinazmuiiennnaoaleesila
3 7 a s 2 .
18 Wumsdszgnaldima TuTagoumesiiialunnasswas (Internet of Things : IoT) w114
o 4 J o 1 (] a O~
Tumsarugunisiuginssiansaniianizes Inaruaiod1eduimosiia lay
O 7 Y a o o Yo o A )
gilnsalasausnniugundesnesataz dyanunuy Tue aazdiariuaonly Raspberry
. A A a s A < Y o Y ' a g’/ o
pi 4 NENWITOUNUIATOINONNNADSTIATOIHHG Iaae i lReaonsAaaIaz i
A o a ¢ v a v ES
11999150995 UN 1 Python TunisdasizvinmlunimazifSeufeuluniauiiu
WiaTaeld lausis OpenCV ¥84 Python tiie 18 luaalunihvesaindalunseunsua
o <] @ 1 4 1 4 1
azauudhmany Tweadwnan13lulaana . YML daudoyaduq laun doyavos
Jq ¥ 9 v (2 a [ [ 3 9 A
A% doyadiuarvesauiznlunsounsa TaNuasgiudoya MySQL M5 A0 13
H [ . x o {2 (BN} a a
uanlaguszyii1g Raspberry pi 991l unsiiied 190505 (Server) tazuolwain
o o X g a ] ' a J o I
FuvuInsawidono Fuiludldusms (Client) Fiunseviedumeiitia uazsraoalmiu

HuUe1 (Web Server) a8 11510353 Flask
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3.1.1 YUABUMIMNNUVDITZUY

capture user

webcam user
play sound

Api

sent notification

pushbullet

" Raspberry pi Api

Securityhaome application

A o [ o A o 9 = Yo 9
g‘ﬂ‘ﬂ 3.1 ﬂ151’l']\‘1']usllﬂ\1ﬁz’]J‘]JiﬂH”IﬂTIlJ‘]_Iﬁﬂﬂﬂﬂﬂﬂg@?ﬂﬂﬂ?ﬂmﬂjuiaEJﬂ”ISgﬁJﬂiJWH”ILLﬁZ

a I <3 2
QULﬂﬂilug]GlunﬂﬁiiWﬁﬂ
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o

3.1.2 Fumeumsilnaeuszuulnisiluvin

capiure user

webcam user

1
‘ ’ send image

Api

Securityhome application

Raspberry pi

9
%

~ P YY o ] o v oA o 9
319 3.2 TureumIdnaouveszu g luninvesszuuInEIANU asa BB 1FBA Y

° a J < 2
malulagmsiilumibwazdumoesiialunnassnag
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o (Y] a J
3.1.3 611uﬂaumiﬂ53%%U11a$3!ﬂ51$ﬁ11mﬁ1

capture user

webcam user

send iImage

Raspberry pi

2 Y9 o

{ @ a L 9 9 [
gﬂﬁ 33 "Uuﬁ'ﬂuﬂ’liﬁ5'35]Fl]‘]Jllﬁg'JLﬂﬁ'lz‘WclUWu'lsU@Qﬁgﬂﬂﬂlﬂqﬁ;%'lslﬂﬂu'l%ﬂﬂigﬂlliﬂ‘H’lﬂ'J’lll

o A ] @ ° a J <2 2
Vavadeegordenioma Tulagmsiiluniuazdumesiiialunnassnag



20

d o o
3.2 HaAININT UMM UVDITZUUAIY Use Case Diagram

LIC : Intelligent Home Securty System J

Intelligent Home Sacurity System

Add member

Image Processing

User Notification

Play sound

o

31/ 3.4 Use Case Diagram mshauwasszuulislunihvesszuuinuanuilasast

A 0 o9 = Yo 9 a s < 2
nedgordealema lulagnsialumihuazaumeiitialunnassnaa
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33 ﬁm%mmwazsﬁmmmgmﬂa (Use Case Description)

A1519% 3.1 51902108AV04 Use Case : Register

Use Case Name: Register
Use Case ID: UC1
. .o v 9 o ~ a A Y A o o Y q Y
Brief Description: Do umIMsanseuau¥n Wis ¥ lunsauduaiamanlsaussuy
Primary Actors: User
Precondition: -
Main Flow:

1.
2.

ganaavzisuiudiodlnanily Register

synuuaasilad (Field) dmsuilowitoasinsaindn Taesidail
2.1 Email

2.2 Password

2.3 Name

2.4 Telephone

2.5 Address

Alstloudoyanazaaniu Confirm

U U

9
3.1 MR 1tleudoya Email shnuluszu

3.1.1 32UVIZUARAY Dialog box 1 liiansniiuiindeya’la
] %’ o
3.2. g 19tleudoya Email lidhnuluszu

o @ . @ o
3.2.1 531]“ﬂgﬂ']ﬂ’liﬂif!ﬁﬂ%’@u“al!aguﬁﬂq Dialog box Uu‘ﬁﬂeﬁjf]ia!aﬁ’lﬁﬂ

4 a o o ! y
Post condition: weawnzibeumindnladuss dldezannsommsdigszuumie ldauszuula

Alternative Flows: -




A1519% 3.2 51982108AV04 Use Case : Login
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Use Case Name: Login

Use Case ID: uc2

Brief Description: gudumaunout 19152 UUAI Email taz Password
Primary Actors: User

Precondition: desmsaiasauFnieu

Main Flow:

1.

2.

A 2 4 Y 9 a ¢
ganaazisuT o lndmelwin sy
g o o 9 A g a & T
FeuULe Al Field ﬁTViTLI“]J?JHLW@ leﬂ’qtig‘]ﬂ_l Iﬂﬂll Field AU
2.1 Email
2.2 Password
Y9 9 a :
g 19doudoyanaznanily Login
Y JY 9 . Y
3.1 mé’«fl%ﬂaumaya Email 1481 Password §N#ID3
3.1.1 i%ﬂﬂ%gllﬁ@QWﬁWﬂﬂﬂﬁﬂ

3.2 11 193oudoya Email ligndos

U

3.2.1 SYUULEAS Dialog box liamnsnngszuula

@ @ < ' ] &
3.2.2 szuvagnay lldmihadhgszsuulwidnase

Post condition: -

Alternative Flows: -




A15197 3.3 51982198AVYDY Use Case : Add member

Use Case Name: Add member

Use Case ID: UucC3

Brief Description: Lﬁmm%ﬂﬂuiuﬁ’m

Primary Actors: User, Raspberry Pi
Precondition: Q’l%’ﬁ’aw‘hﬂﬁﬁwdizuuﬁau
Main Flow:

A 2 A ] S =
1. gandazisuvuilon Isnaisddunuaunsn
4 o @ 9 A A Ay A
2. szUULERN Field dmsuiloudomunsnidosnsma
2.1. Name
3. fl¥na)u Submit
4. 52089 API 1183 Raspberry Pi
5. 91931) User 9101809299519 1491 Dataset

6. Raspberry Pi Train gﬂﬁll@gl}mﬂ Dataset

Post condition: -

Alternative Flows: -
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A15197 3.4 51982109AUDI Use Case Image Processing

Use Case Name: Image Processing

Use Case ID: uc4

o Y ~ [ v A9 a A a o Y
astavuluninyananegluialndesrstamednsizn luniuiluauluy

Brief Description: o Anye “ oy
aseunsIn laiuin 1 luszuuvsela

Primary Actors: User

Precondition: -

Main Flow:

A 2 A4 Y ) A
1. ganavzEuvwleliauinIndndosisasila
9 = 1 % dy
2. FTUVUEAITDYATIBALIDEAN I Aall
Y I A A 1
2.1. Mtuyananinmamulussuved
A A Y v a
2.1.1. ¥pveayananin lusseznaoa9asia
Y I ~ (= 1
2.2. duiluyanai lufiogluszun
i g
2.2.1. I5ng¥erilu Unknow

2.2.2. sxuudamsudauiou 1 Notification

@ L] o 1 4 . o
Post condition: Hasrvvldnduaudanurhezyimsaeansudadonlida Notification

Alternative Flows: -




A13197 3.5 51982198AVB4 Use Case : Notification
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Use Case Name:

Notification

Use Case ID:

ucCs

Brief Description:

Y A A =~ Y 19 v Y S
vasaoualaulanteglusalndednsila

Primary Actors:

Raspberry Pi

Precondition:

Main Flow :

v Y [
1. ganaszEuiwloneauulanwiniilndndesasasila

4
2. szuuasmsududou ldld Taoll Field Aall

Y Y A 1A )
2.1. GoanuLIsadUNUAUL ANy

2.2. jaulanwihiualvinndesisesile

Qy < o [ = Y A
2.3. ﬁ\1ﬂﬂl‘V‘lﬁﬁ?ﬁiﬂllﬁﬂ\‘llﬁﬂ\ilmﬂmﬂu

Post condition:

Alternative Flows:




A15197 3.6 51982108AVDY Use Case : Play sound

26

Use Case Name: Play sound
Use Case ID: ucCeo
Brief Description: dedganauduiou
Primary Actors: User

.. Y ! A 2 s A 4 a Y A
Precondition: User mmﬂﬂumaﬂﬂmmwammmummau
Main Flow :

Qy 4 Y1 v

A X A v A 1 YA
1. Qﬁlﬂﬁ%gliuﬂlumaEﬁ%ﬂﬂﬁﬂﬂﬁi@ﬂﬂﬂuﬂlﬁﬁﬂ UUIULLIUADU

@ [

<A 1A
2. qﬂﬂimtsummmﬁmmmﬂuﬂm

g g

Post condition: -

Alternative Flows: -
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Sequence Diagram

34

50 Register

‘Database

Eavellzer (Email Password)

Senvice

N 3.5 UNUNIN Sequence Diagram : Register

<14

Y
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s Login

‘Daiabase

‘CheckLogin

U

X

User

Senice

Inpul {Email Passward)

.
»

checkllsar (Emai Password;

[ginTeSysiemi)

{
ol

chesslzer (Emaf Fassmond

LoginRestd

[
(]
(]
(]
(]
i
(]
(]
W
]
i
L]

el

[loginResult
nginToSyztam
Sunness

-

i) |

[loginRasult = faise]
rehumEmaringin

j

{ Resutt Message

Result Message

. S . SR

3.6 UWUNIN Sequence Diagram : Login

51/

U



[@))
(q\l
ay
o
o
I o Ty .. & e XM B Wl 0 0w
B o e | S T 0T g
Lg%
=
£
.m.
A
m ....................... sk "B RN A O ™.
o2
=
k=
L)
T T e R e TR T T T T e pe e e e e e e
E
i
=
=
e
£ Hy . W% A\ & T 4
W =
o
-
s

gﬂﬁ 3.7 UWHUNIN Sequence Diagram : Add member
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!

5 Image Processin

:Camera

Ul Rasbemy

X

User

System

Jend pyinon)
~ Resu {name)

Pl VNS W N A B B

= Ef
o !

= =5
= “Mm
2 L
= o
H

o L, O U, N R o o W T

v
=1

N 3.8 UWUNIN Sequence Diagram : Image Processing

31
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s Nofification

Ul Android ‘Ul Rasberry

System

2{Haﬁﬁca-‘.iuni'image,suund;

_____________

User ! E ; !
é L ey | |
| | Sendipythan) ;
(OpenCameral|
! ! Rzsuk inams; 5

i | | [Resul = pame] ! !
; ! Result [name| 5 :
|< --------------------------- :--- ------- N e L PO LA -

[Resuk = arkmios

'

i

|

'

1

T

'

i

'

i

|

'

]

1

'

i i

' | '

i i i

; | i |

' | i

' ' i '

' i i i

[ i ]

i P i 1

¥ i ¥

' | i i

T T T T
i i i '
' ' i ' |
' ' | ' '
[ i | |
i i i i '
' i ' |
0 i i i i
' | i 1 |
i i i '
[ ' i ' |
' i i i
i i i i i
i i i ' '
i ' |

3 U 3.9 uHUNIN Sequence Diagram : Notification
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5 Play sound

Uéer

‘Ul Android

Service

apenzaund

‘Hardware

click lnk) :
E Sen) ?

gﬂ‘ﬁ 3.10 UWUNTIN Sequence Diagram :Play sound




3.5 Class Diagram

Register

+ email_register: Varchar

+ name_reqister: Varchar

+ pwd_reqgister: Varchar

+ tel_register: Varchar

+ address_register: Varchar

+ Register()

Image Processing

+ email_register: Varchar
+ pwd_reqgister: Varchar

+ Login()

hd

MNotification

+ name_person: Varchar
+ email_register. Varchar

+ Sentnoti()

'y

33

Login

+ email_register: Varchar
+ pwd_reqgister: Varchar

+ Login()

Addmember

+ name_person: Varchar
+ email_person: Varchar
+ id_register: Varchar

+ Addmember{)

Playsound

+ email_register. Varchar

+ Playsound()

A J v o
gﬂ‘ﬂ 3.11 Llﬁﬂ\?@\?'ﬂﬂi3ﬂ@ﬂlla3ﬂ3’lﬂﬁmwu‘ﬁmf]\iﬂa1ﬁ




3.6 Entity Relationship Diagram

34

register

+1d_register : Int
+name_register - Varchar
+email_register : Varchar
+ pwd_register : Varchar

+tel_register : Varchar

+ address_register : Varchar

persan

i A

+id_person : Int
+ name_person - Varchar
+ email_person : Varchar

+1d_register : Int

= D ) Y {
Eﬂ‘ﬂ 3.12 LEANANUAVNNUDT TS INNBD UNA
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MIDINUUVUNINMESNMN

4.1 miaammugm%ga (Database Design)

A o o J . <3| o
ﬂ'ﬁ@@ﬂ!LUUﬁWU{l}@HaL%QﬁNWU‘E (Relational Database System) HJUﬂ']ﬁﬁ]ﬂﬂWi”ﬁ}@Ha

1 9 [ Aan 9 = 1%
a9 Treg lugiueansng 2 16 uazvoyalinnudu

Ad504 (Foreign Key) 1an13g1utoyanio MySQL

. » _
A3 4.1 7192DANTNTOYA Register

NUTNU

J

1 ad o .
FIUAgrian (Primry Key) Uag

Relation : Register

Attribute Description Attribute Domain type PK | FK | Reference
id_register araunlums int Yes
=
anSLugu
. A a A g
name register Yoo FNNLlu varchar(50)
9 =
HoNns iUy
= J a A
email register | DINAVDINNIYNN varchar(50)
=
aNnNSLueu
pwd register SHANIUUOIA TN varchar(50)
= =
NAINSLVYU
o J v d
tel register 105 INSANNUDY varchar(50)
a A =
AUIBNNAINSLUYU
address_register ﬁ@gl:ﬂl’ﬂﬁﬁuW%ﬂﬁ varchar(50)
=
NNSLUIY
Y Y A Y 1 g
status AOIUSNITLVNGY DIUMTUY nt
I2UY JTUUFADIUSIS

v XK

3
Punnlu 1 uay
Hiimsoonan
FTUUADIULIL

v X

uu‘wm‘ﬂu 0
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M3199 4.2 51082198AA13199034a Person

Relation :Person in Family

Attribute Description Attribute type PK | FK | Reference
Domain
id_person MAUNVOIALTN int Yes
luasounia
name_ person ¥ DUDIYANAVDY varchar(50)
a1u¥n luATauAI)
. =\ 4 9
email person DIUAVDIR varchar(50)
=\
NNSIUIU
id_register MAUMITaINIUeU varchar(50) Yes | Register

d d d
4.2 msaamm‘uqﬂnsmaﬁmni (Hardware Design)

I % % A oA
42.1 Raspberry Pi iludananlumsaiuauginssinanua Taolsszuulfiiams
)

o ] o 1 a Jd v X
Rasbian TUmsnuguadalumsmauneg Tasaaasomuisaadl

1. Python3

2. Open CV4
3. Flask

4. Cmake

I v 4 o { a Y]
422 Webcam iusiunmlumihwesyaaamor ldszulana Taenlinednamsu
I v o
Wuaaans
3 a v o o [ s
42.3 Pushbullet ‘el wanFusumsudaunouin Raspberry pi 1/§aInsdnnions

A )
LN@WUuﬂﬂﬁuﬂﬁﬂﬂu1
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capture user

webcam user
play sound

Api

pushbullet

Raspberry pi _ Api

Securityhome application

A A ' S s
E“JJ‘VI 4.1 ﬂ'lﬁl“lfﬂiﬁ]ﬁ]"]]ﬂ\‘l@lﬂﬂima’liﬂlni

d
mydnnztisazifaumevluvvnyana (Face Recognition)

Yo 9 A D) < a 7 w
migﬂﬂ‘uwuwmmsmmmu“luwm (Face Scan) LﬂUﬂTi’JLﬂ51$ﬁﬁﬂHﬂ!$LﬂW1$

= 9 Y o 9 9 3’, 1 1 1
Gllf]\‘lﬂWWEhJ‘ﬁu'l “]Nul,ﬂi]'lﬂﬂﬁﬂﬂ Iﬂﬂﬂg’lﬂiﬂiﬂaiﬂ\ﬂﬂﬂu’lﬂﬁﬁuﬂ IBU TSYSUNITUIN

9
ANAMNITDIT ANNANVEUTIA1 ANUNIveIYn J1l519UeInszgn Tnunudy A

9 =t < 9 o 9 = A~
81701035 In3 Yoyamartgninu I3 lugiudeya nazazgminnlsSeuieudiolinu 11

& Y v
JUNUINAD

[

o "y Yo &
T@ﬂmiwmui]mmllﬂ dU

1.

n3a32990 UM (Face Detection) ADnszuaumsnun1luniivesyanain
mniiaaznmaaeu 1 Tagldmalulad Al (Artificial Intellengence) 195U Deep

. A 1 1 9 A ] ] Y 9
Learning Lwau,mﬂmmgmﬂmﬁzmwmwﬁl‘uwmﬂugga$ﬂ1wm”ln1%1uwu1ﬂu'lﬂ

\ - g S o ¥ Ay vq ¥ o a9
DYNNLUNUHILALTIALGA ﬁ]”lﬂ‘Ll‘Lli]S’lJ5‘]Jﬂ”I‘WT]J‘HiH‘VIllﬂjﬁﬁiﬂﬂﬂﬂmﬂw\m@]@ﬂfﬂi
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