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Abstract

Face scanning application for Kashy Is a web application for payment of customers
That runs on a web browser use Sqlite3, a relational database management system To
store data The web application is developed by Django and uses Python programming
language. Users are classified into 3 groups: customers, employees, employees. And the
shopkeeper By the shopkeeper There will be staff storage. Restrict employee privileges
For employees Make an order And manage information for customers There will be a
subscription to collect information of customers who come to use the service for customers
who want to be members in the system. And this face scan will be used as a membership
card for customers that are members When the face is scanned then the information is
displayed in the system, consisting of customer history Order list For customers that are
members only Non-members do not collect customer information. Will be able to order
products only The highlight of the application is the content that clearly shows the face scan
to collect customer information and save data. This purchase history of every customer’s
product. And use the membership card to identify yourself as a member in the system

Keywords: Web Application Facerecognition



Wi
ARRANTIUUTENTR . . . o A
UNAREOAIWING . . 9
UNPREBAMIDINGY . o o o o oo et 3
U3 2
AITUURITN . o o e oY
ATUUNMN .« . o Y
uni
Toumd o, 1
L1 TWAMBSWIONA . . .. 1
12 F0UIEAIR . ... 1
13 OUWATRSIATIMN . . . . . 2
14 Usslewifianninaglddu .. 2
1.5 wdeaflefililunswWaun (Development tools) . . . . o oo 2
151 @15OAT . . . 2
152 @ouduls (Software) . .. ... 3
153 WHUMSAWEUAIT . ... 4
2 wquiAeados .. 5
21 AMUEMUREU Python ... 5
2.2 mmiﬁug’m Django Framework . . ... .. ... . Lo 5
23 AnuENugREITU Bootstrap . . ... . 7
2.4 mmiﬁugmlﬁlmﬁu OpenCV(OpenSourceComputerVision) . . . .. . .. 7
2.4.1 nsUsEuIanan I (Image Processing) . ... . ... ... L. 7
2.5 mmilﬁmﬁ’u SQLite . . . . 10
26 ANUENUGWREIU Pilow . L. 12
2.7 mmiﬁugmﬁmﬁ’uﬁ@mﬂﬁzﬁwﬁ (Artificial Intelligence) . . . .. ... .. 13
271 lasenguszamiion (Neural Network) . ... ... ... ... ... 14

2.7.2  syuuiitunti(Face Recognition Algorithm) ... ... ... ... 15



273 msseugwuuiuliinduls (decision tree learning) . .. .. .. .. 16

2.7.4 Random Forest . . .. .. ... ... .. ... 17

28 WASEAAETR . 19
3 MITUATIEAUATOBAMUUTEUY © o o o o e e e e et e e e e e 20
3.1 IASSATNAMNTIUBITEUU « « o o oo e e e e e e 21
3.2 System Requirements . .. .. .. ... 22
3.2.1 Functional Requirements . . ... ... ... ... ... ... . ... 22

3.2.2 Non-functional Requirements . . ... ... ... ... .. ..... 22

33 UserlInterface Design . . . . . .. ... 23
331 AMWVDWAMATIUU .« oo v oot 25

34 UseCaseDiagram . . . .. . 26
35 ClassDiagram . . . . . o 31
3.6 Sequence Diagram . . . . . ... 35
3.7 laseasuegudoya SQLIte3 ... L. 40

4 MTWAUITEUU . . . oot 44
a1 meimuiludumsadasandniodindoya a4
4.2 meimwludumadidssutlaensawnulunt, L 47
4.3 e ludumadidssuiveamdnau ... 48
4.4 M luduMUanslayaane . ... 49
45 mswaluEUNSEROAURY 50
4.6 mswmunluduvesssuuiilumh L 51
5 AISNAEOUTEUU « « o v o ooeoe e e e e e e 57
5.1 MsnadaUludIuienTUAYBITEUY « « o o o e 57
511  wanmsvedeunsadnsaundmiugne .. ... L. 57

51.2  HamIne@eun sngsEuultu . L L 58

513 Wan1svadeun swAldeyagnA . .. 58

514 HAMSYAEOUATESTORUAY . . 59

6 ATUASTBLAUBMUE . . . . . 60

6.1 ATUANUENMNTAVOITEUY . . . .o 60



6.2 Uggmuagguassalunswamn . ... ... 60

6.3 LUMNEAISWRIUIAD . . . e e e 61

UTTUUNTH © oot e 62

MIARUIN o o e 64
a o A A A Yo

AAKNUIN N NISAARLASBINDNMITNAUNTUSHASY . . . . . . 64

A1 ASAAAY Visual Studio Code . . . . . . o o 64

n.2 N15AAAY Django Framework . . . .. ... ... 67

ANANUIN U fjﬁamﬁﬁ@ﬁﬁwu ............................ 69

AANWIN A AEMSITNUSEUY L. 71

Al dmdldau . 71

A2 AWEANATEUU . ..o 76

USsTRTUN . 80



GRPIVATRERR
AN397 )7y
11 SURDUANSIRUI © e 4
3.1 danuwalved Use case Diagram . . . . . oo 26
32 85Uy Use Case wthilveassuu luamdl 22 . ... ... 28
3.3 Use Casedl@TANNTN . . . . . . ... 28
3.4 Use Case awnulumingndn . ... ... ... 29
3.5 Use Case WARSTONAANAT . . . oot v e 29
3.6 Use Case S900RUA . . . oo 30
3.7 duanuwalued Class Diagram . .. .. oo 31
3.8 ®85U1y Class Diagram ﬁuammaﬁugmﬁumizw .................. 33
3.9 85Uy Class Diagram maqmmaﬁugmﬂuaﬁzw .................. 34
3.10 dUanuwalued Sequence Diagram . . . ... 35
3.11 a8unglaseaineg udoyaved datamodel o3 Order .. ... ... .. ... .. 41
3.12 83unelAseasegIudeyaved datamodel U84 Incustumer . ... ... ... 41
3.13 83unelAseasegIudeyaved datamodel ¥ad Employees . ... ... ... .. 42
3.14 93unelAseasegIuleyaved datamodel W user . ... ... 42
3.15 afuelasasegIuloyaves datamodel ¥as Product . ... ... L. 43
51 wamegeunsadasaun@ndmsuanen ... 57
5.2 wamageunsigssuulaemsawnuluntignen ... L 58
53 WAMINAABUNITHATOYAANAT - . . oo 58
5.4 WaNTVAARUMINERORUA . . . L 59



3.10
3.11
3.12
3.13
3.14
3.15
3.16
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
n.1

&

GRPEVATIN]
W
JULUUMVC 999 Django . . .. ..o 6
AWUU BINAIY . . .. 8
AU Grayscale Imasge . . . . . . oo 8
MWILUU RGB Image . . .. .. oo o 9
nmsvenegUlaeld Pillow ... ... 13
fupouvedlasmedszamifouwuuneulgiuta L 14
AMUERAINTZUIUNMIVINOIUBOIIEUUTUM ... 16
WANNNSWN Random Forest . . . . . .. ... 18
ANIMLAZIATIATNNITVINUVDITZUY .« . . 21
mgssuudmungnaO . L 23
MNETsUUdmMSUNTNOY . L 23
WONRONEN . . . . 24
MNRDUAAITBNAGNAT . . oot 24
WRBFWORUET o o 24
MNADUGTEUURARATEUY . . . oo 25
imegudoyaviemualussu L. 25
Use Case Diagram sxUUawnUlUnTNd msSuLas@es . . . ... ... ... .. 27
Class Diagram vasuaunaiadussuvannulunthdwmsunasdes . . . . . . . 32
Sequence Diagram MIALATANITA . . . . . .. 36
Sequence Diagram dondugnAlasmsawnulund . ... ... 37
Sequence Diagram msuAlvdeyaandiduasndn ... ... 38
Sequence Diagram MSETOAUA 39
prugudoyamemsdededudn . 40
MITNTWVBUATUAT . . . . oo 43
mMehsnvesszuudeifatasandnviolindoya . . ... a4
nsvhauilaiduaddFacel) . . . Lo 45
mshevesszuuiledfainsandnvieifindoya (o) . ... ... ... .. 46
miﬁwmumaﬁzwLﬁa;:ﬂ%’l,%’ngizwimEJmsaLmuIUM% ............ 47
msvhauessyuudlentnewdngssuu L 48
meevesszuudewinawaunulumihgniiiduaandn L 49
msvhavesssuudednaddodud L 50
N9YIN9UYOINNTY faceDetect) . . . . ... 51
N9YINIUYOINNATY trainFace() . . .. ... 53
NYINUVRIINATY recognizeFace() . . . ... 55

nAUANUlan Visual Studio Code . . o oo 64



n.2
n.3
n.4
n.5
N.6
.7
n.8
n.9
n.10
9.1
.2
9.3
.4
.5
A.1
A.2
A.3
A.4
A.5
A.6

A.7
A.8

A.9
A.10
A.11

NUIA19ABUSUBY Visual Studio Code . . . .. . .. 65
niA19eRNaInN1sleeIu Visual Studio Code . . . . o ... 65
wenafidaAulndsnag vae Visual Studio Code . . o ..ottt 66
wihsnaRndalusunsa Visual Studio Code . . - o oo 66
wihenanan1sAnga Visual Studio Code . . . o oo 67
OB IR Django Framework . ... ... ... ... ... 67
MSAARIEILVOTUSION - . . 67
AUETIT Django Framework . . .. .. .. ... ... ... 68
135U Server WEWSEUU . oL 68
WU Reposity ¥oSLUSIA . . . . 69
A& migrate A5NPNTI . o 69
A& migrate @519MNTI L o o 70
A& migrate A519MNTI L o o 70
FI&S migrate A5NMITI . o 70
wihvengssuudmiumidnen .. 71
NUROALATANNTN . . . o L oo 72
RUNROVRAVBY « © o o o e e e e e e e e e e e 73
MNRDUAAITBUANAT . o oot 74
WIRRdRORUAN . 75
nihvengszuudmiugauassutlugmudeya . ... 76
wihgudeyaviomelussuy . 77
wﬁfwauawﬁayja%uﬁﬂﬂgﬂwm ........................... 78
Wh9oUANI BT 10 Im;:i@uaizwammﬁm avwAlule ... 78
Mﬁ’maLLﬁm%aﬂJ“ai’]EJ%aaﬂﬁﬁ ............................ 79

v A v a & a ] a %
‘Viu’]ﬁ]@LLaﬂﬂﬁflﬁJeU@Qﬂ?nV]LUuallflsﬁﬂ IWSQQLLaizuua’lmﬁqu au LLﬁL“Ulﬂ .. 19



1.1 ﬁmmasm&;ma

msssndeuiofuduinuesgnéinnthss Suduivannvaneds wu n130919
aouaindeyaiiasmzidoulnsnstuiindeyarioUss iidwenly udaz 35 Afiszornaly
MsUszsnanauanssiunaglinau vsisasdosiaunsaliftetaeliidndedeya Tuuns
pdsgnénBudasaundniing Snvesinsdmiiogdoyaldlfne dailiAnanugseinan
Batu

Hagtumnaluladifer funsUszinananmldgninluvssgndldunning wu ns

Y 9

awnuluminiisnlgaulnsdwiilene n1sawnuatedilile anven1suilvansnluntie

[

Lﬁuﬁa;ﬂa wazihtayaldlunsenely wazinalulagnisussuiananinilds Wundeulu

£

darumauil nszdudwsonisliau ldesdigunsaintiglunisifsteya Tdualuniily

o
v v A

N3NV DNNITEiN1511 Machine learning unlglunistisdndulalunisdsduaves

anAN

Y

dhewg el nnudsrasdfiagshmalulad mavszanananmanld e flagtudin
Tumthvesgninfiindrssiu dWethdeyaulfluaisonlu wumstiaunsaifidelums
dhisdeyagnnflgenn uazazmnsognaiiietioudlumsdudmnsanndn aznndelsign
Auweslnsdwidlilunisatas uazdrelumsdinauladedudldmngitu Tl Decition

Tree w193glunsiuglay

U

1.2 Togusvand
1. Wissanuuuiaziaueundindy ansiluniilunistsziu
2. \ilegdioya uazdseRnsdstofiiunvesgnénld Tnerunsaumiluntignén
3. Tonsannuluniununisladnsaundn

4. Wetwaansnensnlylunsudndnsaundn wareyunsaldusnsedysiuiu



1.3 U9UWAYRIlATINU

ee

1. Todnsundnaunav@e sy

a1 9/

2. vingdeya warUseiRnsdedeniuunvesgndlaegnesiag tngriunisawny

VN

TunthgnAvintu
3. WidediUng Nanunsagloyasnsguesgndils annisawnulumi

4. wilnauuavdesaunsodsduaignAn it

o‘d‘ 1 VY
1.4 Usglguunaininaglasy
1. eandSuiunsnensnlglunisuanisg
2. Hrglvminnuuandesinulagnisauwazuiug

3. eanlymanidudnsaundn duvenldadnsaundn

15 wdesdlefdluniswamn (Development tools)

151 8150795

1. au1$nlnu (Smart phone)
- yhauvusEULUfURnIsLeUATadIBsTU 5.0 138 APl Level 21
. MgUsENaNana1e Mediatek MT6753 Octa-core A13157 1.3 Angldsad
(Gigahertz, GHz)
. yigUszinanansined1sies Mali-T720MP3
. MheAUIvaneg et 2 Anglud (Gigabyte, GB)
. NeANUIE1Ts0E NNy 16 Anglud (Gigabyte, GB)
. MNBLEANINAANAELDYADENUBE 1080 x 1920 WAwa (Pixel)
. whasuanmavunegaies 5 7
- NABdENgFUANNaLLIEARENIRY 13 Wnneiiniga (Magapixel)
2. Lﬂ'%'awmmﬁ’;ma%ﬁauqma (Personal computer)
« uvUsEUUUURNIS Elementary os ﬁugwumiﬁmuuu Linux
. MleUsTanananana Intel Core i3-3217U Aui57 1.80 Angidsad (Gigahertz,

GH2)



. meUsEIIanans AN NVIDIA GeForce GT 720M Auan 2 Anglud (Gigabyte,
GB)
. pheANuIan 4 Anglus (Gigabyte, GB)

« MNEANNINEITEY 120 Anglus (Gigabyte, GB)
152  godAws (Software)

1. Visaul Studio Code tfulusunsudmsuiauniuneunaindu Wauden1s) HTML,
JavaScript, Python L Java

2. Django «Ju Framework #ildd@msuadis Ul dmduseuu wieSendnegnain Backend
Framework Tgawsuduiud@niies (Web Server)

3. OpenCV ulaus3leidunisiBeulusunsuisadiulune msuanuauuuFoa
sl Farhanlludrwresnsawnulunin

4. Machine Learning lugduveasn1siseuivesdanasiiy Association Rule

5. Sqlite3 Wushdnnsguteya
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21 ewilugiuAsaiu Python

Python [1] [2] #® m‘mLﬁ'iauiﬂiummizé’w’uqqﬁisﬁﬁuasmﬂ"iwumﬂumiL%smiﬂi-
unsudmsuTngUszasdialy a1 Python Sutfiun wiuuy Interprete fignoanuuuly
Tnsnldhedu uarlnsedsvesmuiuazslilusunsuwesanunse i ilauwanms
Feuldn Ineldussinfidesaninniwiedns C++ uay Java ?fqmmﬂgugﬂﬁmuﬂiﬁﬁimq—
asiigalalinasdeuldadlade felulusunsudnluauislsunsuvuielg) andnuoe

AUVDINE Python

1. atvayuuluuAneUlndlalewma 138 OOP (Object Oriented Programming)
2. 1Ju Open Source

3. WaliTeusne Python asnsatiluduuussuuufiansidvannuas

4. @130UTENIANNNIAUILAERS LagIAINTIUAERSIag9tiUsEansaw

5. Hilanduatuauugiutoya WUy MySQL, Sybase, Oracle , Informix, ODBC wardue

6. 1 Library atduayusumsadienmnsmiin aaenauduinludluguiuusieg 14

a a

pUNETAINLAEIUIEENS AN

[

7. 4 Library atfuayusudyauseavg

9

2.2 AU3HugIU Django Framework

A

Django Framework [3] Ao yaLA3esile Framework dmsu nswamiiuledaig

[
v ad

A1 Python Faanuiluasauaivniulld Framework dmsuns@eudivledieniv

Python Aeud1dleay @4 Django Framework \Uunilsly Framework dwsuniswamun
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va o

SumuflediiannIu Django Framework [? ] dnauaudfsisil

1. Object-relational mapper fig N13AMUA Data Model Tun1w Python \fians
ausudeya uazaiuayu Dynamic database-access API

2. Automatic admin interface A @1UY89N15@519 Interface dMlULRANMSUNIS add,
edit , delete way search f28 Django Framework

3. Elegant URL design @8 M3yl URL Sanuansany du nsedu uasdennumng
yowithiy 1 I¥egnedninu wngauiunisvi SEO Tutlgiy

4. Template system A9 Django ﬁ?uﬁﬂ’liaammu Template Language Wiensdeu
WeNEIUTLIIN Design tay Business Logic

5. Cache system fio dhuveanstuiin viedansteyaiiiinsnidlnanliud e
WinUsgansnmnisvhauvesdulsdduenuds wavdudy 9

6. Intemationalization A8 Django @t Application NdlAavaINMaIEMUATY

Tunisuanina

sULUU MVC 98¢ Django 58ndnae1edn MTV fis Model Template View éﬁ’qgﬂﬁ 2.1

8=

User Django

I el
o S
\

g‘d‘ﬁ 2.1: gUuuu MVC ¥83 Django

fia: https://www.edureka.co/blog/django-tutorial/



23 mnuilugiuientiu Bootstrap

Bootstrap A® Front-end Framework fitneTwanunsaadraiuneundinduldagig
#1897 A7 Bootstrap ﬁﬁgﬂ CSS Component Wag JavaScript Plugin TiSenldanula way
Jagnesnuuuunlisesiun13viaIuLUY Responsive Web Farhlik mstmu Suuands
Wenanunsainluldnuununwesly fefle wivde uazpeuiiumes I wasimunll

foinnudanu CSS wn anunsaasaiviasnulawuiu

2.4 mmﬁﬁug’mlﬁmﬁu OpenCV(OpenSourceComputerVision)
OpenCV [4] {lu Library fisausiuiladdud miunisuszanananimuasrouiinnesl
simumans idudwnunnegneldluoynn BSD Feanunsoldlditemaing msdnw
warnaIf esnnidalinmsvssgndldnu Opencv luuuusingg léun ssuunsm
Julunti (Face Detection) n153nd1tuntin (Face Recognition) N13Ann13ng (Object

Tracking) N13\38u3v01A383 (Machine Learning) 1Jusiu
2.4.1  nsUszalananIn (Image Processing)

Image Processing [5] M3UszananannAanisisuiieguad niegunsudnunan

gunsalsngg vlesU NilegunUszuianatiiomdnuaauuelsenisvesguiiley vseea
I3 al = [y [y} Y ¥
sgiunmsfinny vneveannniansusuauanvuzvsanwiilulumudenisiay
TnseuIunIsNIe AGINANERS N1SUTEUIARANINLLIAANIIANAAEASNTUN15UTLUID
W& Signalprocessing 11vhn1sUszandliiudayaanin uaznmaziivegluguvetensd
(array) lnenguues vosonsdngurilsazilumvasnnnilafiinegs W n1muuy RBG THen
156 3 YodLaLAU A1AYDY RBG lunilinwa gﬂLLUUmﬁmﬁumwwiamﬁmzLmﬂsmﬁ’u

12
[y [

Fuogiuszuud vasnnlasulariinvesnnlaciall

. . = o & Aoy & A a I oa =TS
» Binary imagense n1mv1i-an Wugunldilleniiies 1 On se finwa lnaAdaziue

#03AA8 0 viveddn wag 1 Sedv Aegull 2.2



gﬂﬁ 2.2: ATNWUY Binary

fn: https://nextsoftwares.wordpress.com/2014/05/22/

(%

il Feszavvesdruegivvuavesdanliiivad aegui 2.3

¢ U.2563 0.20:% 0.282
L5342 0.2051 0.2157 0.2826 0.3822 0.4397 0,438
0.5342 0.1789 0.9307 0.178% 0.2051 0.3256 0.2483
4308 0.2483 0.2624 0.2344 0.3344 0.262 0.2548
144 0.2624 0.3344 0.3344 0

gﬂ‘ﬁ 2.3: AMNLUU Grayscale Image

fin; https://nextsoftwares.wordpress.com/2014/05/22/



- RGB Image %38 Truecolor Image 1Juguiinulagldensised 3 IR vum m x n x 3

lagfl m FaAuEend wae n AeAuNINsvesnluneinea dulifgayneiu Tu

[ '

wiazdifagLiumduenty Aoduns (Red) AiTe7 (Green) wagiinigu (Blue) fasud

Y

2.4

77735 0.1294 Blue 0.4~
0,200 O.083T 0.28903 0O.3803 n‘m.\
0.5804 0.0827 ©0.0627 0.0837 0.3335 0.2588

5178 0.1922 o0.0827 Lreen 0,183 O0.3588 0.3588
4]

05178 0.73 O.7808 O.1F O0.1304 O.35B8 O.35BA0
S17 0,780 O.0827 O.,V608 0,7192F O,2588 0O,27%88
400 §.2235 0.5400 Red g.F412 O.FFS 0.THS |NE
S450 0.3082 O.5'T6 O.5804 0. 5804 O.TPES O.TFES |18
50 G6.2588 O0.2902 O.2588 Q0.22X5 O.4824 O.2225
6.2235 O0.1608 ©0.2588 O0.25808 O0.!808 0.2588
88 O©.1608 O©.2588 0.33808 0.3588 ¢

— s

e ——

;;Uﬁ 2.4: 2INUUU RGB Image

fisn; https://nextsoftwares.wordpress.com/2014/05/22/
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25 anufiReniu SOLite

' 1 '
a1 =2 U

lafiuealant (SQLite) [6] Wuviosayninirisiideiog melunoundiaduiliay
Tugmugiifugrudoyauuulidlus sQLite ynintesilofivandoslunsinnisteyayn
Uszamlaedide $1in wararwavanndesninnnidleSouidiouiugiudeyaidedusius
wuulgadnseuiuns (@5mies)

Sousundduld sQLite nwsmazvinudunsBonltauua mslnslagnseiu

TWdniudoya (Wugiudeya SQLite) ununisdeasiudumesinglsznn (nosnnasnd

anie) Asilvinli SQLite smTazduszansnmilusgsBanazdilmalulagiugiu
Uszinndeyaiatiuayuves SQLite
. Tuae:
A1 NULL
o [
. VWAL
e wmfuiiasnudaiulu 1, 2, 3, 4, 6 w3 8 ludtuegiuvuiavese
.« R
1 v & Y a s
Ayeaseduiulilumnemunaiey IEEE 8 lud
. domu:
ansadepnundaiulaeldnisdnswagiudeya (UTF-8, UTF-16BE w5 UTF-16LE)

o WRYM:

nenvasoyaidniumiouiutoyanaud
MR MNABINTsseuiiuueIiulssiandayaas SQLite warANNFURUSU -
L SQLite Tinsiagauonatsegiulumenisineaiuisest

Y a

UoRves SQLite
o Inlails:

JutayanauaUsenaumelndiiervufangaitlannnilasg1auin
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* WINTFIUNIATENTNDS:

wihdfuenaguileunisldnugiudoya“ wuude” ui SQLite Al SQL sudinnaudfung

agignaztiy (D1vnvIeiieusazu) iusdIuiIRNIzgnaudn
o WngdmIUMIIRILILAY N INATDU:

Tusswistunouns i weUnandudinlng dmsuaudndng fuultufias dosns
Tgiuflanmnsaufuradmiunsiaundoudu SQLite Failguandnuagiivainuas
ansolinnniddisududmiumstauseanuseuielunsyhouiuliéifeas
lausuugiu C Midoules

Uoiduuas SQLite

« lifin1sdanisgly:

[ o
v 4 14 (Y

Fudayatugumiauiunisaduayudmsudiidunswense ndnmsdansniianssa

U Y

(=] (%

nsvnfegudeyanarnisne Weaiansanieingussasduazanuyaizves SQlite (Lflsgdu

ee

[
1

Mgeuvesnsvihnunieuiuvedlaateudnatesenis) auanvuillilieg

Y

« aanudululanazdnmednsuusEanS n wLNLAL

dnasilaeniseanuuu SQLite Wulululanazlasuuseansaniiudusgiauin lausis

v = A

Tudese Msusulsawaz Inude Wesaniulududeusaduliidldlumameianag
yMiudUsEaNS M nuInnINduLaLIUsEIanlafe

WaRaInNsiY SQLite
o WRUNALATUWUURS:

LL’EJ‘U‘W%Lﬂ%u%ﬂ%uﬂﬁ(ﬁ@ﬂﬂﬂiﬂ%’mﬁ%ﬁ%ﬂELUﬂWﬁWﬂWW%QIﬁﬁﬂLﬂu@f@ﬂﬁﬂ’ﬁsﬂEﬂﬂ WU LOWNE

AU LUV BIDULDUNALAT UL DD NI BLNY
o ANSWNUNNISEDRAN:

TunanensaluaUndiatunandudeseu / Weulndludmaninonssazlauseloviainnig
aduldld sQLite dSUNITYINURILALLAZANUSIUNENLIINAS A NTLATIES1S

YpauuUdaunu (SQL)
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« NNINNFBDU:

Tuinuauduassdwmsuneundwduauinlveg e ldnszuiumsiin@udwsunsva-
#UNTINENNTINT (Wuingusvasavanvodkaundiadu: Hendunisvine)

dlelsddpensld saLite

. wounddudlivaruau:

o w& o

N AU MAVNNUAULBUNGRTU N gnA viane 18 Aisenis W Bauag I gudeya wieniiu

Aa Y

RDBM fifigauantfnsudau (W MySQL) 1nagiden SQLite laandn
. waunAaduidesnsUTunsleuge:

nilalude 911in v SQLite ABNITANLHUNTTEY DBMS Hoyaynlaldanunisliou * e

ATIRLIluaIMUARIUIREY N IIUTINMIUT 110

26 Anudiugufedu Pillow

Pillow 0w Library fuanuaiunsalunmsvssaiananinuasnsmin vieluga
Insuaz Useaianaguamuy Python Tu Python ﬁiu@aé’mﬁ%a'jq Python Imaging
Library (PIL) @35835Uu6 Python 2 Jaflaunimunduluga Pillow fisaefusta Python
2 wag Python 3 Tuga Pillow @1115adnnsdniiugunim (Image Archives) wansgunim
(Image Display) Usgsnanagunm wu Ysurunguam ulaslnaguan lddsnusasly

AN wazdu 9 WWudu Aagunl 2.5
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wiamniends - python

:\Users\a YeRo>ri%

’i%’ is not recognized as an internal or external command.
pperahle program or batch File.

\Users™A FHY2Rg>d:
[D:\>fron PIL import Image

'from’ is not recognized as an internal or external command,.
operable program or batch file.
[D=~>python
[D64>1 on win32
w o,

ype "help’
>>> from

=] tmp9jv3u_g4.BMP - shuassnwsnzwas Windo., — =] tmprvgwhbqlz.BMP - dhuassmwsngvas Windo., = &
Wil T dani T fwm @ v @ T (7] Wil v das T dwa G v Am v @

sU#t 2.5: msvenegUlagld Pillow

fia: https://python3.wannaphong.com/2014/11/image-processing-python.html

14 i

2.7 enusnuguienulgeiussavg (Artificial Intelligence)

U

Tyanuseieg (A) [7] Jumansuvumisedinedans aouiaunes Migidesiu

a a

Wnsihlveeunmesianuaiunsans eyl vsodeuwuunginssuuyed lneanie

[

anuansalunsfnedld wiefidygytues Ty duywdidudasbireuiiunes 39

Benindygiuseivg
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271  laswnedszanmiien (Neural Network)

Tasseuszamiion Ao Tassieuszamidioumidunissiassnainaueswey e
iledransmavihauvesaietnUssamluauesywd fetnguizadiazaiueiodle
e?iqﬁmmmmmiumiL%'auifmiamﬁgﬂLL‘U‘U (Pattern Recognition) Uagn15a319AINs
Tvsi (Knowledge Extraction) Wuienunrwanansafifiluaussywediuies ndnnisves
Neural Network Tumauiatsas neurons Usenause input Way output willauiu lng
$raedl¥ input usazsusl weight 1Wushmmumimdnues input Tae neuron usazsiae
azilen threshold Wushimuainihmiinsauves input dessnnawialwuieasanansa
a1 output 1U8a neurons #auld et neuron wiagmieudefuliiausm i

nshnuillunessnuas asmileunuuiseainiinluaues iWgwuslunauitanesyn

sgadufauvintiues Asgun 2.6

HIDDEN

OUTPUT

o
[

JUN 2.6: Tumauvedlassdiguszamiinuuuneuligiuila

Fia: https://analyticsindiamag.com/most-common-activation-functions-in-neural-

networks-and-rationale-behind-it/
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2.17.2 53UU§R§”11UW§’1(Face Recognition Algorithm)

Face Recognition Iuszuuiitieifinyszansnmnnssyy uazdudusndnuniynna
fhenuTIng wiud waranunsoialenialunisdesenaudiialvivainmaiewang
gsnalasiy welulagnsnadeunazandnlunt Ae At vesnsiau Angnim
msvhauelemesyuy uuwdu 1a5uils (Machine Learning) a¥1aifuszuudszanana
flanunsnnsadulunth (detect) uazszysm (dentify) Idadnuae il uazam
wndeulmiigniuiinly aasaaumsindeulmuuuBeal (eal time) nénn1shauves
Face Recognition A nsadslanantssnds Bendn “faceprint” Tuan Tngszuuas
AATIEIINENYERNIzA19 ulunid W lasmit Anuninawesayn seeernesening
piaaeadng sunveslunuiy audnventin sawdsiuinuulunth (facial texture)
Hudu 9ty seuvaginsagedenlssunlunth (nodal points) WiewSsuiiieuiy

sunmiigniiulilugiudeya (data base) Miludnuwaznmiawasamadeuln wWiemiy

U

wauglunsseufnuvesidentindnssuiuntsnsnaesy tnenlussuuidntuntiae

]

Usenauluime 2 Tunaunanie

n1595993UTunin (Face Detection) NszUIUNITAUMIUNTNYDIUAARIINANITDIALD

nantufvinnsuszuanannluntaladmsuin g luduneudald

n33d1lunth (Face Recognition) nszuunsiithamluasaduuszananawds a0
Fumeunisesadulunih udrihuiSeuifeuiugiudeyaveslumii wessyinlum
funssiuyanaln danisseylunthAfivanuane¥8idu Principal Component Analysis
(PCA), Linear Discriminant Analysis (LDA), Elastic Bunch Graph Matching (EBGM) éﬁgﬂ

#27
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'Lﬂtiﬁ'@u'lwm ?

L] vl
= Encoding
4
ok Tuiigu
p . Wisuigy
wunmiant
Yinfailguudusn
A
L3 -
Encoding
-

JUN 2.7 amlanenszuuMsinuresssuuinlunth

fisn: http://asd.co.th/ineluladseuunsiadulund/

273 msseuwuuaulddnduls (decision tree learning)

decision tree learning YunilaluisnsBeuiadliluata, mateuivenases uas

v

nihwiesdeya lnefiarsannisdunnnisuiinendeyalaefiarsandeya lun1sEeus

Y094A309 (machine leaming) Fuldidndula WulinameadnmansfildviuneUssnn
Yo 3nglaeinnsannanyuesing Tnaely (inner node) vessiuldiaswanamiunys
drufsazuansiilidululfueaiuus dautily (eaf node) azuansuszianvesing sls!
dndulafitnlunansisfoyainfudeyalisioiien (discrete values) avBonindulsiiadu
Tauuuduun (classification trees) wagdulsfindulaivwluidutoyaseiiles (continuous
values) agisannauliidndulauuuanaey (regression trees) auldnisdndulalun1sus-
sgane iuuuiedulivaelumsdnaule Tasuansagamvosninensiagld A
Hodlunsasmuuaskadnsiidlenainiu silddndulaadstudiotionsdaduladiold
Tunsadraunue fealdunnlunisudmsanudes (risk management) dulisnauladu
duvisvamguiinisdadula (decision theory) wag nauins Fulsiiaauladuisns

17

wugegrmilsdmiumsvivilesdeya
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2.7.4 Random Forest

[

NanNN15909 Random Forest fia @519 model 910 Decision Tree #a18¢ model
gou9 (Faust 10 model f9 1131 1000 model) Tnausiaz model 2¢1¢3u data set 'l
wilouiu Fadu subset vaq data set ywmun newsh prediction Alusias Decision Tree
¥ prediction vaslasreiu uazAuIaNa prediction #1815 vote output 7 gniden
1y Decision Tree mmﬁqw (N384 classification) %30 ¥1A1 mean 970 output VDILAAY
Decision Tree (36l regression) Decision Tree u@ag model i Random Forest fia
Hu weak learner — Uszanauindu model fildinawinlus usinetihietusiaz Decision

Tree 1191 prediction 3 fagls model TauAfiamLng wazaiugunnan Decision

Tree 71911 prediction WUULAEE

sample Y8y (bootstrapping) A7 data set iavisn ititoyaronyn n ya Ailimiloudy
M1131U3U Decision Tree Tu Random Forest 19U data set flapuilag 10 feature (X1,X2,
..X10) usiag Decision Tree a¥ld feature WWliwiouriu uay azladoyaliinsunn row

fI891n data set MaUUAAIY (X1 -> X1’ X2->X2",...)
4319 model Decision Tree dwiSuusiazyatoya

11 aggregation NAAWS A1ALAaE model (bagging) WU voting Tunsal classification #se

A1 mean lunsel regression ¢1a3uy 2.8



18

0 y Decision Tree | -
@ o Bagging

3 Decision Tree Il Voting

3 Decision Treelll

Sampled data set lll

5U# 2.8: 18NN35 Random Forest

fiun: https:// medium.com/ @witchapongdaroontham/ random-forest-part-2-of-

decision-tree-random-forest
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28 mAdeiAnies

unangnngal Juanes Iihnaueidoiieadu msdnwmginssunisiednlivi-
mMsfumusanvesiiuilng fAnwdsalaifoatu wodnssunisdenliuinisiunuman
v09U3 Tnalusuneiles fwia uasugu nsdifinen Fudhulsniun a1wnii2e wenstu
famgransdlduinshunuranthulsnumn @129 nan1s3devily ansaldidu
wunslunsusuugsgsialinssiuaundsnsduilaawazidunuimng andiufanisuny

aulagsiasiuniun

wsannunn @edhda lidnauedduifentu wgAnssunsdiliudnsuniuan
olumey ve35U3lA WieAnwmaiinssunsdnldusnmsiuniunan ewweu Jadediuynna
youuslanfidldusnsuniunan emeu waztladvdiunaumanisnandenisitnly
Uinsiunusian ewgeu nausietneild Ae guilanludmiauyusididlduinisiu

NMunlan alueOU U 400 AU

W9ANIATN g tiiauedty madeseadssuiisunisseysinulagly
ANYALIANIENINIEANYRITINY BRnwlAnvReIiunsssumnulagldnudnuuy
lmgnenenmuessemeluwdazUseian taun susuulunt des ateiiile dium
waza1e @y uAnssiseuiisuiiomnUssanvesnisuenuezyaaailu deuly
14 1 = 4 1 L o 174 (% = ay v o Y
Ausnaqieglstne wu anugnaes Sl nseeusy dwailassihluussendldi

SLUUANULIUAIYDIATDIINTUIBLATBIABNNIMaSlua AR

WNANINYEYT W)TIY, UWE1INET WUl g weuun uslannsin e
thiauedeifentu mawansyuutuiinnanBeusionisnsadu uazidlumih finw
Fvaulafeafunsssysnuvestingeu fevnninGeuiisiuuinnagilinmaiendelds
nan TasEuannszuiumsaieguteyagunin wazimunszutludnvasiiuuewnaie-
Furiiovh U4l Tneld Haar-Like Feature Tunsasraduluni wazld Local Binary
Patterns Histogram Tums3slunth Tneidesufiaruusiugruesnsdsluniiiias wes

<
YU
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ANSILASIZILALDBNLUUTLUY

N1TIATIE LAY DDNLUU TLUUNDUAILTIUN1T AT TUDN Nl TU MU N 3 AU ey

o

o v 3

170 L‘WiwmﬁmﬁwﬁumaamwmzwﬁuLﬁuﬂﬂiﬂizﬁﬂﬁwﬂﬁﬁ UL 82BN
dugegvesnuanan WinUszansanlun1s ey nsvhey wazdtheandgymiiens
szAnulusEwinasiamn Lﬁaiﬁizwﬁmmaugmﬁmn?jﬁgjju asnmsheseiuay
pONLULTTUUTLazdliliuINs damaninensidodsduauagnsenueudonis

UYNIEUU

nMsinTziuazesnuuusruvawnulunihdmiuuaydes Tuuniasuiseandu 6
Fupswiielidunissudunusgiedsyuu lukdeusnaziigue M INvedss U noy
951 LEU8 LONENS LANI AT FBINT VST UL e e Tl uThn vesmase q Tudunou
vasmseanwuuluideiia durdefivioszuaniuuunimmsnisianuessssuulag
14 UML diagram Fauszneulusie Use Case, Class oz Sequence Diagram \ieuans

azenvesEUUna Ui Ul sumdIne e Uk luunaaly

3.1 lAs9as 19N MTIMVBITEUU (System Architecture) LUUN1S0DNLUUATNTINUALINA-
lulagvedszuy

3.2 System Requirerents fie ANUGEINNSYS0ANTISTUUAITIL YiSanmTindnves
szuUTizdeh

3.3 User Interface Design 1un1seenwuudiusouszauiugly

3.4 Use Case Diagram iJusnunmiilduanslimsiuinssuuriaudeiindfilatng

3.5 Class Diagram Jusnunmillduans Class wazanuduiussening Class

3.6 Sequence Diagram L“fJuLLNumWﬁSL%’LLamsLﬁLﬁuﬁqmamau‘[ﬁ%’aa&mwdwﬂma 1389

ANEIFUTRIAAAMANSala N e lUNIN
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¥
3.1 1ATSES AN ILUDITEUY
AUMLEYBY System Architecture visnedia nsaulassai1avesszUUesuIEAY
duiusvedesdusenaung o lWauiatunswenseiuvesssuugessns 4 lngdnnguesd

Uildl ¥

Usznauliluvany 9 dnwugiiielvigiigitas (Stakeholder) 2nHugUaRIBINTUAN

f19 AUANN150YINANNENTR e 9 WU N1STALUI9AUTENBUAIL ANTE N1TYINIUVDY

5¥UU (functional components) s

NN9NWUU System architecture waninwsmnazimalulagussseuvannulumin
dviuuaudies eazidenaguin 3.1
4

>
Falaidn B\ Register

aN1EN 7 s
,’/, \\\ r 1
“ 9 R ° -
. P
Nanak \HusuBnian \/ ﬂijﬁl_ﬁﬂﬁjlﬂuqu —
_______ » —————— L‘ ._I -——
o ”E ”‘Tj £ - g 3 v
WENIULATITYS , P LRaITaYagNAn
/ 7
/ ”
o ox
iz [/ % -7
Py K X {w,m _-
, e -
-
-
-
-
-
-
-
-
° oy -7
oy a”

SUT 3.1: s iuuaelATeasansyinnueesseuy

N5UT 3. Ldlowin nuuaidesinmsdenduudasdintingn Gliduaundn
sryhnsadasnew dduaundnudasdngdssuvawnulunihdmsuand Tneseuuay
N13ATIRA@RUFUN N NALNUIINTIAUTUN MBI IUTEUU WaILaAId0YATRIgNAT YAy

NNIULATT S AT MU FIAUAN



22

3.2 System Requirements

3.2.1  Functional Requirements

sruvaunulumhdmSuuardes WUanuaNnsavessEuumMuUTsnYaeR iy

et

1. WINULATITYS
- annsavhnisdngseuula
- awnulunthvesgndnle
- adnsaun@nlvignanle
= LLﬁlﬂJ%’ayjaQﬂﬁwLﬁaqﬂﬁwéfaﬂmﬂé’
- mmaaﬁﬁuﬁﬂﬁqﬂﬁﬂé’

2. gnm

- aunuluniieyinisuanstoya
— dsdumnundnau
3.2.2  Non-functional Requirements

1. Hukeundadu
- 16luslmmea (Protocol) wuu HTTPS (Hypertext Transfer Protocol Secure)
Tunmsoansiite Snwanuanysalgnaesvesdoyadlduas fiuteyaliidu
ANUAUsEHINIRRLT RS YR iuIUlA
_ 144U (dlib)3si Machine learning algorithms lun1sandmtivesgnAil
a3TUMAY
- Toauliidndula (Decision Trees) lun1svinluimaiModel) Tunsyinssuuiiuy

YUY
U
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3.3 User Interface Design
Tun1998nUUU User Interface Design 98sszuvaunulunindmsuavides

. N1RONLUUNTNABETEUY

ngssuy

JUN 3.2: wilwdngszuudmsunineu

INNNT 3.2 UaRIVNIaNTSNg sEUUVRINTINIULAYTYS Fududeensen

C% Y% % 1

JoysianinauLazsiauelduszuy

« N5RRNWUUNTNABNETEUY

SRMESTE

,,,,,,,,,,,,,,

Choose File |No file chosen

‘dl 4 14 1 o U U
EUW 3.3 NUNVIFITUUAINIUNUNIY

v A

PMNAMA 3.3 LAAIREI D FIATEANITNESU anAIv FONTS L{‘J‘Ll au13n Ty

PEASY

. NN59DNLUUNTINIDNGN
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U1 3.4: miaevan

PNANN 3.4uaAINTNDUEN WnTnuLEen St alasaundn wid

Y

ssuulnensawnUlUNT WUmgjis‘uuimﬁaﬂﬁumuwaﬂmﬁwﬁ

dayagne AayIual

Fuitds

AT 10 600

ia
wasTnsdvm:
e
an:
aiw:
E-mail:

JUN 3.5: nihvelandeyaand

INNNT 3.5 uanatiae Jeyagnan naaniunsawnulumii azians

U
v A a Y ¥ IS

%@Hﬁ’gﬂﬁ’]ﬁﬁﬁﬂﬁﬁmq%ﬂ LanUseIRNNSASTDAUAT WANdza Laziin1Inue

[
¥ £

Wnayungndn visllazianuanizgnaiiluaun@nwindu

U
[

. NN599NLUUNUNIDAITDAUAN

Hawilnou:
AU ui06/10/2020
12719:06:48

Tt
Capucino

iy 0 um
i iy
Blended

a v

SUN 3.6: ntivedsadum

NAMN A.8 wanavinveTensiuynillui lngazileg3Uussianwan fe
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(% [

wyseu Wiy wyly WegnAmdsazinsianssiensids s1a1 31w
aneANEN
Y

331 @UVBIAWATIUY

1n8UsENaUMILEIUNITOONLUUNLNDYINGIU A9l

1. nseenwUUVTABEsEUY

Django administration

SUT 3.7: milaerdseuugguaseuy

NN 3.7 wansniiveingssuu lnedesnsentorlduas siarunouna
Usl Login

2. N39BNWUUNINIOFIUTBYANINIALUTEUY

Django administration

Site administration

Recent actions

4Add o Change

4Add  # Change My actions

Incustumers 4Add o Change

Orders 4Add  # Change

Products 4Add  # Change

JUN 3.8: wihvegIutoyaianualusyuy
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NN A.7 wanantiegiudeyaiaualuszuu endiegay Jeyanly

U Toyadudn Jayadedn Wusiu

3.4  Use Case Diagram

. @ Y d‘ & o o
Use Case Diagram LUl UL LEA I ATULARIN1 TV UYBITE UUTAB T LLana

drudsznovluszuulazfanssuniiaduluszuu dydnvalnlalun1s@eu Use Case

Diagram wanslum15199 3.1

M19197 3.1: deyanwalueg Use case Diagram

%

Fyanwal

Rar1G AR

Use case

Use case ADAIUEREUDITEUUIIUL WNUAIEI9ILALTDY89 Use

=
case Melu9s

Actor ABUAAAYITE SEUUNUBUTIY NusBUUTTe Ia SUUse-
levdannszuudegnieuensyuy inumeglaulaziyoun-

UIMNISIBINUTEUU

LHuRTILanRanTsidau Use case v0agnseyin

System name

N9V AWAYY LAMI D9 VDULWA VD9 T2UU LAY WEAY T8 STUU
aeluvisesmuuunsena@mdey Use case agnelunsoud-

WiRgY Uag actor BgAguaNNITauAmMALY

sinclude==

ANMUFUNUSLUU «includes» ka@na11 Use case NiamLiun1s
AUTUABUYBY Use case BU lngunumedanualgnasiau

Use &9 Use case nnagnasisenldain Use case Nvignes

v
[

YNNASININ1TV 19U

q

s<extend>>

AMUAUNUSUUU «extend» WaRIIN Use case NIAIaunIs

v [

muduneuves Use case du lngunusiedyanualignasidu

Use @9 Use case gnasiSenldai Use case nnegnes

¥
=

wansldauliddudesintunnesstusgiuloulyssning

Y

ANSN9U




gndl

hdssuuTaanisaunuumi

<<include=> -
! vilna A ies

udrstayagna

i
<<include=>

U
U

3.9: Use Case Diagram sguvaunulunindmsunavides
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AN5199 3.2: 85U18 Use Case NUNTAUDITEUU WA 27

Use Case AU
AilATALNTN wiinauinng asias aunBn un gnan 7 fo9ms 1w anndn lag
HunNSaaNduYBINTNIUNaY
aunulunihgndn | widnew awnulund gnd 7 Buam 3nTuszuulas Wunis
Sandunau
LanIdaYagnam me%wa@jﬂﬁﬂﬁLﬁuauﬂ%ﬂiuszuu 1PYADINIUNITALAY
Tunthneuniondnauinduaundn
wiluloyagndn | niinanwinisudludeyagndviluani®n lnesaanisnisua
nataLavreIgnNANeY
difodudn | wineudeiudeuiigndvioants Tnglddesatasduaundn
Ranunsdedeaudnly

AN5199 3.3: Use Casedlinsaunan

28

Use Case Title : @uAsauan

Use caseld: 1

Primary Actor : Win9uLATTYS

Stakeholder Actor : Qﬂfzﬁ

124

Main Flow : wﬁfﬂmmmsﬁL%aﬁaﬁmm%ﬂiﬁgﬂmﬁé]’aqmitﬂuam%ﬂ TaendnauLLATT S

FOINIUNNTADNDU

Exceptional Flow 91 1 : windldsnulyld@ousedumesidnarlianunsaadasaundnliun

anele
Y

b4

Exceptional Flow 71 2 : wilnsuiau@esag ldaunsoatasaundnliunanlaailuvinnis

dondunau

Y
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1517 3.4: Use Case aunuluniiignd

Use Case Title : aLLﬂUIU%ﬁWQﬂﬁW Use caseld: 2

Primary Actor : Wilng1uLLATReS

Stakeholder Actor : gnAN

Main Flow : wilnauuan@esvinisaununingnimiluamndnuas lnendnanuazdos

Hudendudngszuuneu

Exceptional Flow 1 1 : wingltlideusadumnesiie aglianusaawnuluningndle

Exceptional Flow # 2 : wiinemuawidesagliaunsaaunuluniignanle drluvindis

dondudngssuy

Exceptional Flow 71 3 : winauuagidesagliamnsoaunulundignanle dldadiag

ANTNUAGNAT

15797 3.5: Use Case wanstayagnen

Use Case Title : LLaﬂﬁaQaQﬂﬁ’l Use caseld: 3

Primary Actor : Win9uLATTYS

Stakeholder Actor : Qﬂ?’gﬁ

a &

Main Flow : szuvazianstayaqnamiuadasaundn lngshunmsaunuluni

Exceptional Flow 71 1 : mndldlideusiedumnesidn sxldamnsaaunuluniignenla

Exceptional Flow 1 2 : szuuazlilanunsauanstoyagnantaonlaiiiunisawnuluniy
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U
[

AN97197 3.6: Use Case d9anaum

Use Case Title : au Use case ld: 5

Primary Actor : WilnguLLAwdes

Stakeholder Actor : gnAN

Main Flow ilendinauiad@iesiingseuuud agvinmsdaduanl Qﬂﬁwmﬂuam?ﬁﬂ 739

Taifuaundn

Exceptional Flow 91 1 : mndldld@ensiedumnesiin axliamnaddudlvgnanla

Exceptional Flow #1 2 : wilnamuandesaglianunsadeduiligndnlianlidendudng

Y

I$UU
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3.5 Class Diagram
Class Diagram AoLuunNWAlTLaRIAaE LA AUAUNUS IULUUAINY TerIneAand

dyanwalnlulun19@eu Class Diagram wanslumisnan 3.7

M1919% 3.7: deyanwalved Class Diagram

(%

fouanwal nslgau

[

Aand dyanvaluumeduasuuiadu 3 dw dwuu Ou

Class Name 4 , v ) o
U9 class @unany Wuye Attribute wag d@iuanedu

Attribute Name

Operation Name %38 Method Tddmsu@suilsndulunns

Operation Name()

NMINUVDIAANEUY 9 YUAVDY Visibility 99 Method way

Attribute wUadu 3 vila Tawn

6 Y

(a) Public WUFUANYAINIELATDANUIEUIN (+)

[

(b) Private WnudyanuwalaeLAIngau (-)

(c) Protected unudeyanuwaliniuinzasuewsu ()

¥

Dependency Relationship 18A1191 AaEiag Radugn

AsanEnsaBsenliaaanegilingnas

Composition Relationship tJumnuduiusseninseauidng

. P39AANALUUTUADNULALIAINULNITDINULELD

Realization Relationship 10w A1 duWUS Se%Ie Object
%39 Class ludnwazvasmsdunanauaud@ain Class wily

(Super class) TUgsdn Class il (Subclass)

o v L3 1

Connector Judydnualunumesurindsuuasiiveagnss

A na1e Awaiedganualillidlessnsweudenataiogauay

P
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Class Diagram wanspuduiusluguuuusieg senineaiave ssuvawnulun

dusunades asuneleniuning 3.10 aesalul

models.py
Incustumer
[54in_id: Integer
i face_id: Integer
Ejcard_id: Integer
[ first_name: String
(5} last_name: String
_ -7 [, Phone: String
view.py ___--”/ 5, gender: String
4} Login() g email: email
4} logout() s [} career: String
4 Homepage() e 5 point: Integer . Order
3 loginincus() e 5, Oid: String
nﬁé register() IS4, user: Incustumer
®incusumer) L T~ T T T e e e ELEmp: users
4, Editcustumer() ‘\__\ "*w_“_‘ users = £ product: String
{"‘;addFaceU el = 5, sum_Order: Integer
4} Order() is Y EjLscrname. Sting -~ [Ejcreate_atdatetime

backEnd.py \

SUMN
Y

Facerecognition

(5l recognizer: Facerecognition

- 5 password: String
T~~~ Epfirst_name: String
[} last_name: String
53 email: email

~ Product
| (5} Pid: Integer
[5,P_name: String

Eﬁ;racleDeLecl() £} P_nameEng: String
4} trainFace() 5}, price: Integer

43 recognizeFace()

5L p_type: String
[ created_at: datetime

3.10: Class Diagram vesuaunatatussuvawnulunidmsuiagdes
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(%

9IN3UAINN 3.10 @1U1508TUIEUKUNIMN Class Diagram Lanadl

M13199 3.8: 95U Class Diagram UBIARNANUFIUYBITEUY

Class Diagram AN83U"Y

. a 9 o A va & a o
Aaa Login azgnisenldanunnaiudedfidaiuieundindu
Login s Ky A qu
lnginguszasanmsvinnuvesamailfe welddanmineins

o

[ o [y v a
Nandudmsunisideuluaaiadu o

. Aad Register axgnidnudlogndndesnisiuaundnluszuy
RegISter gj U = [ o 14 % ¥ o

INUUNENNULAYTLFALVINTNTBNTBYARNAT WAIVINS
atins InsazluSenldilandu register() Tu views.py Wileiasa
walazFenly Wit Facedtct() wag trainFace() 9nAana
facerecognition Tu backEnd.py waaluiBenld addFace()

Views.py

aa1d loginincus 9w gn Sen 1 e gndn 71 1w aundn des-
loginlncus A . a4 ave e .

MIaodUA seuuaEinsBenlyfleAtuloginincus() Tu
views.pya ntuaginn1sisenlu#lendu recognizeFace() 210

AA"a facerecognition Tu backEnd.py teanuluntignen

_ Aana Editcustumer 3z 9n15un 1% 1iie andn 7 10w aundn do
Editcustumer Y Y

amsAllya azSenldilendy Incustumer() Tu views.py H1u

Y A

registerForm() azianmtiudlutoyagniiluaundn

AaNa Incustumer gnisenldiilognAny Wuaudndesnisda

Incustumer N B C
Fodum wiFenldan loginincus() WWuilsidunuanstoya
[ d‘ < a

Qﬂﬂ’ﬁ/ll,ﬂuﬁiﬂ“ﬁﬂ

o Aad Order Wumaadmsuddedum lneaziSenldnandu

raer
Order() Tu views.py W1 OrderForm() waufiudoyasianis
duAigneAndsae
Aa1d addFace Wumana A Senflendu Facedtct) wag
addFace

trainFace() 9 nAana facerecognition Tu backEnd.py e

ynstunnlunivesgnAadasaunan




M13199 3.9: 95U Class Diagram UB4ARNANUFIUYBITEUY

Class Diagram

ANBSUNY

faceDetect

v A

aad faceDetect Wuaanadldlunis GudinluniignAng

AUATENNTN

trainFace

Aaa trainFace WuAanan vinnnstrain TunthanAmdsan

yInANSfaceDetect()

recognizeFace

Aa1d@  recognizeFace Uu Aana 7 14 wiie 1W3au ey Tu-
7 Tu 30l 91 s AU Tunt 9 60U NS faDetect) wag

facetrain()unLa7

34



3.6

35

Sequence Diagram

Sequence Diagram U1 Diagram Nuansdunaun1svineuveufay Use Case Se-

#1719 Object #19¢) NidstomnuisiuLaziu 1ng Sequence Diagram azaaeliueg

WILNSYUIDINNTINVRITTUU druUseneudanuallivlun1si@eu Sequence

Diagram HaAIAIn1s199 3.10

M7 3.10: dydnwealues Sequence Diagram

%

Fyanwal

Rar1G AR

Class Name

Class wanIdIn1591191uU9 Use Case tlunsasnsasudaning

1% (% % e 4:4‘ N 1
uWUﬂﬁSﬁ@aﬂwﬂﬁﬂﬁaﬁﬂmﬁaﬂaﬁﬁGQﬂq8%4

Lifeline "Saidue1g?y Lanagiaafuaizuasne object lu
AANATIW AUNTEIY object Tugnyiate dydnualunumied
Use

Focus of control #3agamuay WugamuAud object 14

Mnsaansosutoniu dydnvaluunivdivay

Data : Function

Message Ao 10A1NNTUAITZINN Object deydnwallnunig
anAsuaz Usenaumey 2 @ fie Jeya (Data) waeilandu

(Function)

Return Message \Judeyaidndundsaininnuasds

.i:'_ __________________
Self call WumsBenilstuinsinunielusiues
self call
, asanseumsnauvesiusingy elvsveunvesnsi-

U gu(loop)
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i “registerForm JIncustumer “3qlite3
H
|
H

wilnauages

! '
4 natludanmhatasaundn .

registerForm()

Incustumer()

Incustumer 'H
form

waswminalasaudn

nsznzzya firsiname lasineme. sge carssremal |

Gauly facedetect() ’,_

trainFace()

convent to registerForm save()

Tufnadgudays

-
Tuindayadsa H

A

. - Incustumer
form wiautaya

aassnding 15

35U 3.11: Sequence Diagram n15adAsasndn

INANG 3.118131509FUNBUNLATM Sequence Diagram Yesn3asinsaLndn ¢l
9t dlontinaunaasinsaundnsyuuarluSenldilaidu Register) Tnpavuanant
asinsaundndstonuiluidondeyalu registerForm() uazdsandayaiumuosan-
Fnunluguuuy form entinaunsende wwana lavinsussddnuszvvu wes
snel 91y e 913 deongulusirlatadauasnaduadnsaundnszuuaslisen
flafdu facedetect() wag trainFace() Fsazsihnsduiinlunthgndn thluwhly
n3IREey nsendayansunndesviseld diasuumlsdideyalunsaaeulugy
foya SQLite3 wavdzyinsase user w@ivadsanurmsaiasaundnlunduly
TWinana Registeruser() uazazuanitoyarosyiiieinainsaudnd1se vselunsdl
nsendoyaliinsunndesmuiifmunszuuazudslvinsondean selaildvinisnsen

wazyinnIsidsaAsanTndsa
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winauweL e
!

i IncustumerAdmin| sqlite3
1 H H
i : E

' i
H . e .
s nellumdanmihdandu .

Haula . :
recognizeFace()
authenticate(Face_id)

sTladautaya =
L. ss1adaudayadia
< amuzmsahgssuy | et

Incustumer.himl

* X

U7 3.12: Sequence Diagram dondugnilaenisawnulumn

INAMA 3.12 @U1TOBTUILUNUNIN Sequence Diagram ¥a4MIngssuy b

o '
=Y

fatl Wendnanukav@esnadudngsyuy antussuuasenliileidu Login() lag

flaritu Login() azluiSenliflerdu recognizeFace() unvnisawnuluntignAiain

(%
U

Huagly Bunlanesndy Login() lngagds faceid lUnsiageu security wag SQLite3
AU KAz dsanug nsingseuunaulufinana Login deluaaiaiiazviinig
ATIERUAN YNNG TEUULAL A kAR TaYagnAT wadvnliiunisalng

AUNTNUITLUVILLAAINTNNGNVDITLUU
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i ‘editcustumer registerForm Incustumer sqlite3
wilnauuss s
iy naimhudlatays
T registerForm() Incustumer()
" Incustumer
<
4 form
usromhuTlutaus
L™ L
nsatayadidasnisudly M convent to registerForm
save() — -
TunnaIsuvaNs
Tufindayadusa ‘ ‘
Incustumer
form wéansiaya )
< ncustumer him! < ;
< U ;
X X X X

U7 3.13: Sequence Diagram n1sudludayagndfiduaunan

NN 3.13 @111508FUILUHUNN Sequence Diagram vaawnludayagnan la

[ |

il Wegldnadenuthudlyteyanldanu seuvasitenliileidy Editcustumer() s

Y Y
Tomnuluisendayaly RegisterForm() uagasrtoyaniaunuatauBnuituguwuy
form ntullegldviinisnsennsendeyavisolfeuluastoyagna uagyiinsun
IWeayagnA ssuvavihmsdedeyaimungidnsenasuludagrudeya SQlite3

nstuiinasgiudeya tneiiReulvgnAdesiveyalussuuriadesminunsaing

AUNTAUINDU LLazﬁwm'ﬁLLﬁqLLﬁlﬁUsﬁagag’ﬂsﬁmuﬁﬁa



39

i - o s

wilnuuan g

natludedadus i

WEAITINTAUA

e
create(Order,Oid)
save() ;
Tufinasgiuraya N
[ Tuiindayaduia ‘ }
Order
ey form wsantaya -
udsananidaiia :
— create(Order.Oid) :
save() .
Tufinasgiuraya N
\; Tuiindayaduia U
N R Order i
Home_html form wsandaya - : !
* * X X *

U
[

35U 3.14: Sequence Diagram Mséa@adiue

U
[

NN 3.14 @NUNTOBTUIUUAUAIN Sequence Diagram LanIN1TdsdoduA 19

(%

D!

o—

flagnAsiesn sdsdedua ninnuuayWesagnadudsdun ssuuazisen

' '
v 4 L%

Giaidu Order() S8UUILLAAINUNTIENITIIYLAINTEDN YT GNAIABINTT A

)

wiynaUudsdui ssuuagliiFenld OrderFom() wagyin1sasne iemMsdsde

1
9

Z%

¥ 1

Juinlpeltwsen Create() NAad Order() 3NN UUALYINA1TATUAN TN VoL H1U

U

OederFrom(uaavinn1suinluds sqlite3 2nUU AT LEAITIBASEUAT MU

U
[

nihdeyaana tnefiReuludgndliluan@nlussuvarluamnsagmenisdsde

5]
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3.7 lpssasnegiudeya SQLite3
s1udeya sQLite WWulusunsugiudeyaiislvmnadnun (bifla 1MB) iiugiuteya
Julndleelidnduseadi@svines vilrgnldluvaies Wsunsuvsegnannsasiuly

aunsalnnnmatevling @i iPhone, Android ieldlunisiivdoya

Incustumer

face_id IntegerField

first_name CharField

phone CharField

Oid AutoField
age CharField user OneToOneField{face_id)
email email > Emp OneToOneField{username)
gender CharField list_Crder CharField
career CharField sum_Order  IntegerField
imagelnfo  image . X
sum_price  IntegerField

]

user OneToOneField{username) username  CharField
full_name CharField password  ChaField
dob CharField | emil email
gender CharField first_name  CharField
last name  CharField
age CharField
location CharField
birthdate DateField
role PositiveSmallintegerField

[
A a 14

JUT 3.15: AN5NgIUTRYaII8NTHIRRFUAT

MsNgINdeLaaNnTnvIeglteIu Order agUsenaulume Incustumer, user,

Employees



M1579% 3.11: aFunelasaasnegIuteyaves datamodel a3 Order

Key ANDSUNY
Oid dufuifusvianonisdede
user | dmiuiiudeyadegniidadui Taefsdoyanianmg
Incustumer
Emp | dwsuifudeyadeninnuuendss lnefsdoyamnainmaa
user
list Order | dwsuiiudoyasienisdud
sum Order | dmsuiiudayaduiudun
sum price | dwsuiiutoyasA1TINAUA

M157197 3.12: 95UN8lATIaII9gIUTeLAYes datamodel 89 Incustumer

Key AND5UNY
faceid | dwiuiiusiaandngnen
first name | dwsulfiudegni
last name | dwsuiivdeyawinanagnen
phone | dwsuiiudeyaiuasinsdnsignen
age dmsuiudeyaeigain
email | dwsuiuteuadiuadgnén
gender | dmsuiiutoyainegna
career | dwsuiiudoyaenTngndn
imagelnfo | dwsuiiuguningnén

41



M157197 3.13: afunglaseaieguteyaves datamodel Y84 Employees

Key ABgUNY
o [ 2 14
user | @wmsuiiuderld
full name | dwsuinudoyadeiasuiunaninau
dob | dwsuiiudeyaiuieulifantniu
gender | dmsuinudayameaniinau
age | dwmsuiudeyaeigniingu

M1919% 3.14: aFunelassaieguteayaves datamodel ¥@e user

Key ANBSUNY
o [ =3 2 d‘
username | dmsuiutoyatorlyu
password | @wSuLiuswasy
email z%’m%“mﬁu%agaﬁmaﬁ;ﬂ%’mu
first name | dmsuiudeyatorlyau
last name | dwsuiivdayawinanagldanu
location ﬁm%’mﬁueﬁaaﬂmﬁag;ﬂ%m
birthdate | dwiuiiudeyaiuindldeu
o [ =3 2 1
role dnunuteyauseunnvegldau

a2



M1579% 3.15: aFunelaseaseguteyaves datamodel v8s Product

Pid CharField
F_name CharField
P_nameEng CharField
Price IntegerField
p_type CharField

Create_at DateTimField

JUN 3.16: m1s19g1utoyadum

MTNTIUTOLAIYAUAT

Key ANe5UNe
Pod dwduifusviamyedosiu
Pname | dmsufudoduifidunwilne
P namekng | dwiuiivdedeumifenvdingy
Price dwsuiusimaua
ptype | dwiuiiguszinvivaduy
Cteate at ﬁm%’mﬁunmﬁﬁmw

a3



UNN 4

ANSWRIUITZUU

Tuun g Na 1 BINTa5 9 T2UUNUTBITZUULIU MU NS LAINIE GNTNUTYUEE
anan3 lnsdmadliannisiieszitazesnuuuszuuinaiadussuunudnzeduie

fedegenslsulusinsunsinauresssuuludumeg asreludl

4

4.1  ASWEAUNUEIUNSANASANNITN I BLANTDUA

kU

Weantdnnussnsadasaundnialiindeya tneimu1azeniiagan1svinnuwa

54

%

NNSANASANITA LHBIINANSYINIIUYDIIINISALIASALITA UIN8aLLR8ANITNGIUAIL

1| def registercus (request) :

if request.POST:

form = RegisterForm(request.POST or
None)
q print (form)
5 if form.is_valid():
6 instance = form.save (commit=False)
7 instance.save ()
8 messages.success (request, '
Successfully Registerd!’)
9 addFace (request .POST [’ face_id’'])
10 return redirect (' /Home/')
11 else:
12 messages.error (request, "Account
Register Failed!”)
13
14 form = RegisterForm{()
15
16 context = {
17 "title’ : ’'Register Form',
18 "form’ : form,
19 }
20 return render (request, 'Webcashier/
register.html’, context )

JUN 4.1: mevihnuvesseuuilen [fadasaundnviseiudoya



a5

NN 4.1 Tassas1awesiva views.py o5unen1svinaulansil @snsaeduienis

(Y]

Maulaeail

Ussving 1 WeglinaduadinsaunBnsruuazinunviauluilendu registeruser
o a I3 v dl 19 v A o 12
- ussiiadl 2-12 Jumsesivasudndeyainsenidiungnasanseniuinmvualulg
forms.py tnAsukazgnaeslivinstuiindeyald wagvinisSenliileidu addrace()
w1 liignsiadliuans massage ”Account REgister Failed” ludaufiiauuaenun
o a & o A & v v % ')
~ ussviaf 13 10un15a3ns form ieiiudeyavedgnanlagazainauenaantuds form.py
o a Id 1 1 [ ¥ .
— UssIaN 13 Wunsasaluuansdaniin registeruser.html
— UssiaN 16-19 Wunisiurusmmudsagliuansluni register.html

— USSR 20 Wunsdeanludaniin register.ntml

def addFace (faceid):
faceid = faceid
facerecognition.faceDetect (faceid)
facerecognition.trainFace ()
return redirect ('/’)

O A WOWDN -

Ul 4.2: mevhauilsdduaddrace)

91007 4.2 Tassa519v09lnd views.py aSutensvinnulaasl awnsaesuiens

(%

yiulesadl

— U559 1 Wiadinsadasaudnilenty addFace() 98vi91U

o o 1d [ 1 YY) 1 ¥
Usinen 2 L‘U‘UﬂWﬁﬂ?ﬁUﬂﬂ?@ﬁﬂﬂUﬂUﬂﬂUi’]UﬂEJJJUa

vssviad 3 WunsSenldauresilaidu faceDetect() waannnavuadnsadng

Us39iaN 4 1un1ssenldauiendu trainFace() Wafendu faceDetect() ¥nauasa



a6

1 |class RegisterForm(forms.ModelForm) :
2

3 class Meta:

q model = Incustumer
5 fields = (

6 "face id’,

7 "first name’,

8 "last name’,

9 "phone’,

10 "gender’,

11 "age’,

12 "email’,

13 "career’,

14 "imageInfo’,

15 )

JUN 4.3: msvihnuvesssuuiledldadnsandnviseliiutaya (se)

PNNNT 4.3 Taseadneveding forms.py @mnsaesuienisvinaulansi

£

~ Us9YiAfl 1-14 WJunsasne form deyaueneanuniiieviinisasalugalnd views.py

WielilitayainsulazgnAeenINinIvue



4.2

(G,

\O 00 N O

10

nswaunlugdunswngsruulaenisawnulun

(%

dlegldnaduidndseuy sruvaziisngazideanisvinnuaall

ar

def loginIncus (request) :
if request.method=='POST’
face_id = facerecognition.
recognizeFace ()
print (face_id)

/)

if face_id is not None:

else:
pass

html’)

return redirect (!’ /home/Incustumer

authlogin (request, face_id)
return redirect (' /Home/')

return render (request, 'Webcashier/Home.

JUN 4.4: msvihnuvesssuuilegldiingsyuulagnisawnulumii

[

PNANT 4.4 Tassas1euaalng views.py @u15a85u18n15iulang

useindl 1 Wegldnadngszuuaziiuiauluileidy loginincus()
ussviad 2-3 Wun1sBedeya face id Tunsvaeuiudeyalugiutoua

Us39iAll 5 syuvazianmindeyagnan

UsTIAT 6-8 Mnawnuluntiugd Yeyandwnlinsslussuu ssuvazuanmindng

SYUUMLDULAL

UsIIAN 7-9 mnlifinsingseuu seuuazkansiinmen

Y



43 M ludiunsidngseuuramtneu

(%

dlegldnaduidndseuy sruvaziisngazideanisvinnuaall

a8

1 |def loginpage (request) :

2 print (request)

3 if request.method == 'POST’:

4 print ("request.POST")

5 user = authenticate (username=request.
POST['username’], password=request.
POST['password’])

6 print ('USER =',user)

7 return redirect ('’ /Home/')

8 if user is not None:

9 print (user)

10 authlogin (request,

11 return redirect (' /Home/')

12 else

13 printwdililansen(’ login/password ASausngmn
10")

14 return render(request, "Webcashier/login.html’)

JUT 4.5: MIvinuvessruuilendnaudngseuy

[

910NN 4.5 Tassasnevedlng views.py amnsaeduienisvinaulas

- ussiiaf 1 Wegldnarhgsruuaziiuyinuluilendu loginpage()

~ us9vindl 3-7 \Wun1sBeteya username way password Aigldnsenidiuitetly

nsvaaeuivtoyalugiudeya anseiuliludmdmen

- ussViafl 8-11 wngl¥nsen usemame 5o password linsafiudeyalugiudoya

waznAUidndsE U srUUITRARITNE ST UUmTaULAY

— ussiiaf 7-9 mnglddelailansen username uay password udInAYNLigsEUY

EEATIR IR (AN VBTG FAT TR MIEaH



4.4

ane
Y

A LWON -

a9

nsa ludIuNsuanstayagna

dandnnuiaidesvimsawnulunt Weilveyalussuvagldmtuanitoya

STUUAEdTIwazBYANISINUA
def Incustumerpage (request, faceid, 0id ) :
faceid = int (faceid)
data = {
"custosmer’ : Incustumer.objects.get (
face_id= face_id),
"Orders’ :0rder.objects.filter (customer=
customer)
}
return render (request, 'Webcashier/Incustumer.
html’, data))

JUT 4.6: Myviauvesssuuleninauawnulunthgndnfiiuaunn

PNANIT 4.6 lassas1euaalng views.py @m1saesuieni1sinaulang

UsIian 1 Wevihnmsawnuluntiudinuindiveyalussuy azdrunvhauluilanduy
Icustumerpage()

v o I a o/ [ . a [ 1 v
Ussving 2 un1siSengUeyanseiu face id Tumnse ividvawnuvthlun wae
719015 AUATUANS19TIRS19AU face
UISVNAN 3-6 LfJumﬁﬁa%’aagaiumiN Incustumer wag Order 913 Face id A5IAUT
A9AU
Uss9iaN 8 1Wunisadealunanadantn Incustumer.html LazdsAIdILUsNimue

Tunans
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45  ASRNALILAIUNSEITRAUAN

U U
[ [

deyldnaludeedunn asuananiindide wazilonaUudiwe syuvasiinivasidun

NNSYINUAIL
1 |def Order (request) :
2 context ={
3 "order’ :Product.objects.all ()
4 }
5 if request.POST:
6 form = OrderForm(request.POST)
7 if form.is_valid():
8 form.instance.Incustumer =

Incustumer.objects.get (face_id=
face_id.Incustumer.request)

9 form.save ()

10 else:

11 form.save ()

12 return render (request, 'Webcashier/Order.html
", context)

U
(Y]
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U
o

- ussiad 1 WegldngUudswedumszuuazidiunyinnuluilsidu Order()

~ Us9vindl 2-4 \Wunishedeyatonuylunisns Product uansa
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def faceDetect (self, Entryl,):

face_id = Entryl
cam = cv2.VideoCapture (0)
count = 0

while (True) :
ret, img = cam.read()
gray = cv2.cvtColor(img, cv2.
COLOR_BGR2GRAY)
faces = detector.detectMultiScale (gray,
scaleFactor=1.5, minNeighbors=5)

for (x,y,w,h) in faces:
cv2.rectangle(img, (x,y), (x+w,y+h
), (255,0,0), 2) count += 1
cv2.imwrite (BASE_DIR+' /Webcashier/
dataset/Incustumer.’ + str(
face_id) + .’ 4+ str(count) +
".Jpg”, grayly:y+h, x:x+w])

cv2.imshow ('Register Face’, img)

k = cv2.waitKey (100) & Oxff # Press 'ESC’
for exiting video
if k == 27:
break
elif count >= 15: # Take 30 face sample
and stop video
break

cam.release ()
cvZ.destroyAllWindows ()

E‘Uﬁ 4.8: N15Y1N91UY9NIATY faceDetect()
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def trainFace(self):
path = BASE_DIR+'/Webcashier/dataset’

def getImagesAndLabels (path) :

imagePaths = [os.path.join(path, f) for £
in os.listdir (path)]

faceSamples=[]

ids = []

for imagePath in imagePaths:
PIL_img = Image.open (imagePath) .

convert ('L’) # convert it to
grayscale

img_numpy = np.array(PIL_img, ’
uint8’)

face_id = int (os.path.split (
imagePath) [-1] .split (" .”) [1])

faces = detector.detectMultiScale (
img_numpy)

for (x,y,w,h) in faces:
faceSamples.append (img_numpy
[y:y+h, x:x+w])
ids.append (face_1id)

return faceSamples, ids
print ("\n Training faces. It will take a few

seconds. Wait ...")
faces, ids = getImagesAndLabels (path)

self._ recognizer.train(faces, np.array(ids))
self._ recognizer.save (BASE_DIR+’'/Webcashier/
trainer/trainer.yml’) # recognizer.save ()

worked on Mac, but not on Pi
print ("\n {0} faces trained. Exiting Program”.
format (len (np.unique (ids))))

JUN 4.9: nsvinuvesitandy trainFace()
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def recognizeFace (self):

self._ recognizer.read(BASE_DIR+’'/trainer/
trainer.yml’)

cascadePath = BASE_DIR+'/
haarcascade_frontalface_default.xml’

faceCascade = cv2.CascadeClassifier (cascadePath

)
font = cv2.FONT_HERSHEY_ SIMPLEX

confidence = 0

cam = cv2.VideoCapture (0)
minW = 0.l*cam.get (3)
minH = 0.l*cam.get (4)

while True:
ret, img =cam.read()

gray = cv2.cvtColor (img, cvZ2.
COLOR_BGR2GRAY)
faces = faceCascade.detectMultiScale (
gray,
scaleFactor = 1.2,
minNeighbors = 5,
minSize = (int (minW), int (minH)),

)

for(x,y,w,h) in faces:

cv2.rectangle(img, (x,vy), (x+w,y+h
), (0,255,0), 2)
face_id, confidence = self.

_ _recognizer.predict (grayl[y:y+h
, X ixX+w])
if (confidence < 100):
name = 'Detected’
else:
name = "Unknown”
cv2.putText (img, str(name), (x+5,y
-5), font, 1, (255,255,255), 2)
cv2.putText (img, str (confidence), (
x+5, y+h-5), font, 1,
(255,255,0), 1)
cvZ2.imshow ('Detect Face’, img)
k = cv2.waitKey (10) & Oxff # Press 'ESC’
for exiting video

if k == 27:
break

if confidence > 50:
break

print ("\n Exiting Program”)
cam.release ()
cv2.destroyAllWindows ()
return face_id

JUN 4.10: M3viauesilend recognizeFacel()
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— N15AAY Visual Studio Code

n.1  N1senRg Visual Studio Code

1. @a50a1an Visual Studio Code ¢ https://code.visualstudio.com/

download fauanslugui n.1

EGJ Visual Studio Code  Docs  Updates  Blog AP Xtensic AQ Search Docs 4 Download

Version 1.33 is now available! Read about the new features and fixes from March.

Download Visual Studio Code

Free and open source. Integrated Git, debugging and extensions.

4 Windows

Windows 7, 8,10

User Installer 64 bit 32 bit deb  64bit 32bit
System Installer 64 bit 32 bit rpm 64bit 32 bit
zip 64 bit 32 bit targz 64 bit 32bit

Snap Store

U7 n.1: iduantilvan Visual Studio Code
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2. LARIUTNAN9ABUS U Visual Studio Code ¥1Nn15NA Next LiBEUNTEUIU-

AR f?ﬁLLamﬂugUﬁ 1.2

ﬂSetup - Visual Studio Code

Welcome to the Visual Studio
Code Setup Wizard

This will install Microsoft Visual Studio Code (User) on your
computer.

It is recommended that you close all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

Coes

U Nn.2: minsaseuiuves Visual Studio Code

3. LaPUR9tonNaIn1slgeu Visual Studio Code v11n19nA | Agree ALERS

Tuguil n.3

A) setup - Visual Studio Code = X

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

MICROSOFT SOFTWARE LICENSE TERMS A
MICROSOFT VISUAL STUDIO CODE

These license terms are an agreement between Microsoft Corporation (or based on
where you live, one of its affiliates) and you. They apply to the software named
above. The terms also apply to any Microsoft services or updates for the software,
except to the extent those have different terms.

IF YOU COMPLY WITH THESE LICENSE TERMS, YOU HAVE THE RIGHTS BELOW.

1. INSTALLATION AND USE RIGHTS. v

|@ I accept the agreement
OI do not accept the agreement

cock [ ol | o

JUN 1.3 mihsinadennainisidend Visual Studio Code
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4. wanantnaenInAulndaneg 989 Visual Studio Code ¥11n15nA Next ¢

wanaluguin n.d

2] Setup - Visual Studio Code = X
Select Destination Location
Where should Visual Studio Code be installed?

Setup will install Visual Studio Code into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

Users \AppData'Local Prorams\x:rosoﬁ: Browse...

At least 186.9 MB of free disk space is required.

e [l | oo

[y

U n.4: wihensiidufiuliidsngg ¥es Visual Studio Code

5. WAASKUNANSUYIINISAAAIYINNNSNA Install G’ﬁLLamﬂu'gUﬁ n.5

A setup - Visual Studio Code = X
Ready to Install A
Setup is now ready to begin installing Visual Studio Code on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Destination location:
C:\Users\ \AppData\Local\Programs\Microsoft VS Code

Start Menu folder:
Visual Studio Code

Additional tasks:

Other:
Add to PATH (available after restart)

coc [ e @ oo

gUVi n.5: NUNENARRalUIWASY Visual Studio Code
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6. UAAIVANINANTTAAAY Visual Studio Code Aauanslugui n.6

ﬂlSetup - Visual Studio Code

Completing the Visual Studio
Code Setup Wizard

Setup has finished installing Visual Studio Code on your
computer. The application may be launched by selecting the
installed icons.

Click Finish to exit Setup.

Launch Visual Studio Code

E‘Uﬁ 1.6: NUNRNNANISARAY Visual Studio Code

n.2  N15AAAY Django Framework

(%

N135AAF Django Framework W1U command line A4t

1 M5AAAY library Django Framework fawandlugui n.7

pip install django

U 1.7: N13AAGY Django Framework

2 NMsAnRaNsaselusian dauanslugun 22

django—admin startproject
InsectPestsDetectionFromImage

5UT n.8: MsAnAsdILvadlysian

sunmUsznauludiunis N3 library wagnisa319lusianves Django Framework

wagnsARRINTTATIeLUIIaR Fagun??



/| | = | InsectPestsDetectionfromimage

Home Share View
_60>pip install django
Requirement already satisfied: django in c:\programdata\anaconda3\lib\site-packages (1.11.11) PN

« Project 60 > InsectPestsDetectionFromimage
[Requirement already satisfied: pytz in c:\programdata\anaconda3\lib\site-packages (from django) (2017.2)

Name
# Quick access

InsectPestsDetectionFromimage
ct_60>django-admin startproject InsectPestsDetectionFromImage @ OneDrive A manage

C:\Project_60>

= This PC

3 N155U Server lielHau Django Framework ¢gA1&3 py manage.py runserver

sUN n.10: N155U Server wWinlgauszuy
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1. @1u13a Clone Projectl@fﬁ http://projectcs.sci.ubu.ac.th/senior-prj-62/59110440309.git

o 624 x | | MFc x | mus X | A Docun X | & senior x | [ disgre X | Bx Googl X | & lesiiu x | FN diagre X | G abstra x | & Login x | FN diagre x | B wwa x |+ - X
<« O @ Notsecure | projectcs.sciubu.ac.th/senior-prj-62/59110440309 ¥= @ o

M Gmail @ YouTube B¥ Maps [ wiwwbauuiyindo.. [ wiwmdn [ NewTab W Command pattern-.. [f] 2)SYAR

&P GitLab  Projects v

Groups v Activity  Milestones  Snippets o

Search or jump to.

5 59110440309 senior-prj-62 > 59110440309 > Details
€ Project 5 59110440309 @ Public & Add license

Details suvaundlunihamsunaudos

Activity Project ID: 1080

Cycle Analytics 0 & Star 0 Y Fork HITP~ http://projectcs.sci.ubu, @ @ - + v A& Global v
® Repository

Readme ~Files (117.8 MB) Commits (3) Branch (1) Tags (0)
O Issues 0
Add Changelog Add Contribution guide Enable Auto DevOps Add Kubernetes cluster Set up CI/CD

11 Merge Requests 0

€ a/om master 59110440309 / + v Hisoy Q Findfle WebIDE @ ~

@ Operations

& Sl e, defect login for staff , redirect to path home s S
=’ KANTAPONG SONG-NGAM authored 2 weeks ago

@ Packages

0O wiki Name Last commit Last update

& Snippets 8 Document/Latex commit 2 weeks ago

£ Settings ™ djangoproject defect login for staff, redirect to path home 2 weeks ago

&« Collapse sidebar

W face recognition commit

2 weeks ago

H O Type here to search I (¢ | A

JUN 2.1: iU Reposity vadlusidn

1045
7 @ G
GEe s

B

2. lulu 59110440204ud7 19843 migrate ademsamuafuisaluil

1 manage.py makemigrations
lookinggreat

python manage.py makemigrations

python manage.py migrate
lookinggreat

python manage.py migrate

'
(Y]

UM ¥.2: A migrate @31991379
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3. nuuvihnsivandeyaadlumsneisaluil

python manage.py loaddata Category
Gender Shape Size SkinColor
Member Store Color Cloth
FavoriteCloth FavoriteStore
Recommend

'
[

SUT 9.3: e migrate @31991579

4. 9NYUININN5AS1E admin sasraluil

python manage.py createsuperuser

SUN v.4: A1 migrate a51901519

5. 9AntuYhAng run IﬂiLLﬂiMIﬂﬂTﬁé’fﬁﬁ%’qﬁquﬁ 2.4 website http://127.0.0.1:8000

VLAY server http://lookinggreat.pythonanywhere.com/ Fareluil

python manage.py runserver

U1 9.5 el migrate @31991579
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Django administration

Usemame: 4

Password: 2
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WELCOME, sinmas

. VIEW SITE / CHANGE PASSWORD / LOG OUT

Site administration

AUTHENTICATION AND AUTHORIZATION

+ Add

+ Add

# Change

# Change

WEBCASHIER

Employeess
Incustumers
Orders

Products

+ Add
+ Add
+ Add

+ Add

# Change
# Change
# Change

# Change

Recent actions

My actions

# admin

209461 - fivaasal - Sum

% 558 - Annnsal - Sumn
Incustumer

% 1222 - fvnasal - sum
ncust

SUN A.7: mihgudeyanvunluszuy



78

1 4
[

3. dIUYeMNeANTINTRYATIINTTH e

~ ilegauaszuunaluOrder sEULABLARINTNADAMWB LU

Django administration

Home > Webcashier » Orders

Select order to change

Action: | e v|| Go | 00f1selected

O oroEr

O 1-admin-2020-06-11 12:18:12+00:00

1 order
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WELCOME, sinsnsa. VIEW SITE / CHANGE PASSWORD / LOG OUT

Django administration

Home > Webcashier > Orders » Add order

Add order

Emp: dmin v +

User: 1341000209461 - fmnmal-wn v o+
List Order: mydli

Sum Order: 1

Point:

Sum price: 55

Created at Date: | 20200611 | Today £

Time: 121812 | Now @

SAVE

Save and add another S:
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Django administration WELGOME, fivsansng. VIEW SITE / CHANGE PASSWORD / LOG OUT

Home > Webcashier > Incustumers

Select incustumer to change

Action: —_— v|| Go | 0of2selected

O Facen FIRST NAME LAST NAME
O 1341000209461 sumnsal

O 1339900532321 afum wayry
2incustumers
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Django administration WELCOME, Awsansok. VIEW SITE / CHANGE PASSWORD / LOG OU

Home > Webcashier > Incustumers » 1341000209461 - sinsissnl - uvn

Change incustumer
Face id: 1341000
First name: vl
Last name:
Phone: 0922322523
Gender: el
Age: 22
Email: pattaraporn.in.59@ubu.ac.th
Career: indny:
Imagelnf [ Choose File | No file chosen

JUT A.11: mihveuanssetegniiduaundn Tnedguassuvanunsiiu au uilule



80

U v

UseReaiouun

Yo-ana: UEAINIINTAL Bum

swaUsEINAINNANY: 59110440309

v a

I9LNA: 19 5UAN 2540

al

flegianansninselé: 152 1.6 ¢ lwuny o.yuwEn 2.gUas1s1id 34230
woslnsdwi: (+66) 95 659 3170

Bluad: pattaraporn.in.59.59@ubu.ac.th

Y

saudseuau: 15aSeu yum3nine s dandn guasivsiil

YY)

seAulisanUany: 1558 YunsnIng1nns Jmin auasenil

(%

sEAUgANAn®: NAINIARIRANENT d0R warABNiIMeS @1U1INYINTT ABY-

Wmo3 AMEINgIAENT U INeIRERUaTI¥ETl



