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ABSTRACT

Nowadays, many new technologies have been developed to satisfy the
needs of users to acquire the better conveniences, Especially in education. we could
not refuse that We are all born deserve to study both in primary, secondary, and the
University. This project has recognized the importance of education thus we have
developed Face recognition system for auto attendance to increase the convenience
and reduce the time to check the name of entrance. Face recognition system works
together with Computer is the main device in data processing. The face recognition
system to check attendance automatic consists of computer. In the part of the user
are displayed through the web server and the database is installed. To provide

services to users.
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JUT 2.5 nmwsuatiugnuuasdunimiuy Histogram of Oriented Gradients #3e HOG sy

nmmauantRvanvesnwlnellfilitisrnuainavanm

HOG version of our image

HOG face pattern generated
from lots of face images

Face pattern ispretty similar to this region
of our image-we found a face!

U 2.6 mmluntiaealugduuu HOG gnasuminawluminueupraaumatss Nw
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2.1.2 fiannswaslunii (Posing and Projecting Faces)

'
=5

| ° 9 v v o aa & v oo
Wadnnsaduunlumirangumnlauas Saddnuiladgymaslumirdviululy

=Y d J o
Aan1anaaiulunIw

&l a

o ] r e a0 W
U7 2.8 Tuntiwes Will Ferrell Afluun3afiam1afisineiu

q

aueawyudannsnandilfedniashnwisaesiuduysaaieoat us
nauRanefasiuamvanididunuaesauiiunndsfulaeduds lunasiiasedldidenld
ganesnuiideniinisussumaigaiuuulumimie Face Landmark Estimation & sgn
AnAulud 2014 Tne Vahid Kazemi uay Josephine Sullivan ﬁaaumﬁmﬁugwﬁaﬁ 68 30
w1y %138 68 landmarks agUUYAVTITE Y WELTY AUUUAG TBUMULBNYDINT YUY
Tureafausiazdne wa= Hudy 9nduiuinismsy (Train) Wdanaifiuinnisiseusiiie

aunsnAum 68 alaneivanuulumihmnluniileg 1o
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68 9nlany danesiinazvinmsuUadinuasuindneginaisigaiiiagyinld luniwluni

HadwsidufisansmyuuazUsuruinnmaamuazUnviny



The pirfucﬂy centered Foce transformed to be as close
Face area detected in image Faca landmarks datected result we want as possible to perfectly centered

sl -

o v o o Ao . .
E‘U‘VI 2.11 mw’lwmwgﬂLLUaa‘Imaaaﬂwu Face Landmark Estimation

lu7lundazwasuluseals n1sIadwLinenwazUnTieg ludumus

WEINUNN F99syilndumaune lUTanuuwiug1 8T

2.1.3 msidhswaniwluuda (Encoding Faces)

§94187galuntsidrlumii (Face Recognition) Aensiuseuiiteulumiiitly
$nildantunounisvh Face Landmarks fugunmuasyaravismuaiignszyfanuuda (e
wudlumiiignseudnuuds fidnunzadrefulunidligdnumn Jesuidnduaudent
wsithudutiymivg sehaiules Facebook Aftglduaneudumumasgunmifudunm 39
liamsaudrdunsussnanlluilinaluniifeud imiegnavydanuudaneumiuile
Wisuitsuiunnawitieduivaslnal Fefuldinanuduly wanandesniseniuaansaly
nssdlumilumiedadiunithlsdala
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=

= a a Y o | Y] | 1
denraulafeislunisinsyergauulumiudazlumi fregrady VUIAVIN
wAazdne SEeEIaTEIN IR ARIdng ANUENIVEIAYN 1A Tnevhnns¥alumiindla) 439N
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WBadmunidefelfinniigalumsindssasinesewingadiieg uilumii nns
Tnszozvinegduvulafieaslésiunuieaigiudeyavesssuudlunindreg ey
svgviesendtaaeste mmeayn Amem wiedy q winsiiutoyadaenldiinig
auugauraiupeniamesfuewsazinwalunin Jaunndstuauosasuyud wan153dy
fumuiismsfuiugiignfonslireuiamesuiisnisass ssvhaftesunufeduies
Lﬁa&ﬁﬂﬂﬂ’ﬁﬁﬂufaﬂ’ldﬁﬂ%\? (Deep Learning) ﬁuﬁﬂﬁﬁﬂiwauaqquﬂluﬂﬁmdqu‘um

v :i o o/ n‘-‘] o s 1 1
IU"VTH’WIﬁ’IFlfy,LWBW’]ﬂWTJQ‘ESEJEV?’]QLLWﬁSﬁ]qG\LQ‘WWS

ada o = . | P o
Tnmsuntgymmeleisnis Deep Convolutional Neural Network walnufiaeyia

P . Y o v o g a4 g v =
NsRNszUU (Train Network) T3 ammilounstuneunanuniinanamndneiu azdunisiln
wieliiAnnsiasvegvinaiamuadiuau 128 gaawizse 1 lunth wieiSenindunaunisin

4 ik ° = v o e
WU Triplet Training lagvinnisgiinamlumin 3 amluafiendude

v A o v o v ] v
= ﬂWW!LUWLJ’mQﬂW’IﬂﬁL%SULL@%EQW‘L‘U‘MMWE‘HL‘?“U&La]

a P al Y]
5 ﬂ"IWEJﬂﬂ’l‘WVi‘lN‘Uadl}lﬂﬂaﬂULﬂﬁJ’JﬂUﬂTWLL‘iﬂ

4 dew My v o W
- mmvesyanaguiidildlavinissaluni

lagdanaiiiuaelirinisinszezviesenitgaawizudlumiluuiaznmaany
) @ ' ) A o8 w YE I o ae Yo v
nUUUSULRT Neural Network lantastayinliuulainmssoeiiesisalaviilinin #1 way

#2 fanulndlAe iy wazniw #2 uay #3 deiu
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A single 'triplet' training step:

Picture of Test picture of Another picture of
Chad Smith Will Ferrell Will Ferrell

¢ T

128 measurements 128 measurements 128 measurements
generated by neural net generated by neural net generated by neural net

N

Compare results

'

Tweak neural net slightly so that the
measurements for the two Will Farrell
pictures are closer and the Chad Smith
measurements are further away

g“d‘i?'l 2.13 fumeunsin Triplet Training

PAIINVINFIVURDUAINA 1L TUTIUIULINDINATINRANAIUNTNTDIAUNA IR U

AuTiuANF13iL Neural Network agiiiansiienuiiinsyinnistarisvesinasywirsgauulundh
ol a s gl 1 AR BN S vl a o oo v

128 galawzninnuwiuduavindeiednss uazlatunanlunisanvuiadeyandudeu
) ) a v a ¢ o ada [y i

oggunnlasnisudasduduaenaiidagnouiunes aduisnwuladvlulu Machine

& = 4 1 o L= Uq’j = v a’; =i @ a s
Learning TneA8n1siudugilddenldtugnAndudulut 2558 Tneinissain Google

ﬂ'1':“L‘i’f’l‘iﬁa‘gﬂmwivwﬁ’nflumnﬁaﬂiﬁ%m‘ﬁ Training a Convolutional Neural

Network Lileszuulsisunis Train duSauda azamnsavinisina s iese ninegamie

dwiuluminle q lddua 128 gaiams GamadwsiTrnudeyaluswiumnnuaziies
o a ¢ Y ] | o ) P e

naupeNAuned e nldialunis Train agnsseiiiesUseuiu 24 Fluaiieliiiniy

i o ala
LA UETING



Input Image

0.097486084868008
0.12520824674129

0.0308094397 18723
0.036050599068403

-0.097486833401871
-0.0066401711665004
-0.14131525158882
-0.048540540039539
-0.12567175024778
-0.061418771743774
0.046741486771574
-0.12113650143147
0.061806746166045
0.061989940702915
0.10904195004732
«0.019414527341723
0.15245045751667
-0.12216668576002
0.083834605121613
0.087845111095905
-0.021407851849334
-0.018298830441656
-0.011014151386917
0.0093679334068328
0.058139257133007
-0.024210374802351
-0.057223934680223
0.023535015061498
-0.0088039731383324
0.020220354199400

128 Measurements Generated from Image

0.045223236083984
0.060300179127216
-0.01981477253139
0.065554238855839
0.1226262897253
0.036750300168202
0.14114324748516
-0.061901587992907
-0.1056854501 3666
-0.074287034571171
0.0061761881224811
0.21055991947651
0.11345765739679
0.19372203946114
0.084853030741215
0.0064811296761036
-0.16582328081131
-0.0072777755558491
-0.058730869368411
0 11478432267904
0.14841195940971
0.049525424838066
0051016297 191381
0.062812767922878
0.0048638740554452
-0.11443792283535
0.014683860667351
0.081752359867096
0.037022035568953
012788131833076

-0.1281466782083
017521631717682
0.10801382068365
0.0731306001544
-0.029626874253154
-0.15958000860244
-0.031351584041140
-0.15042643249035
-0.12728653848171
-0.065365232527256
0.14746543765068
0.0041091227903962
0.021352224051952
-0.086726233363152
0.09463504853878
0.21180312335491
+0.035577941685015
-0.036901291459799
-0.0T0026844739814
-0.089621491730213
0.078333757817745
0.13227833807468
-0.14132921397686
-0.13407498508090
-0.039491076022387
0.071997955441475
0.05228154733777
-0.031709920614958
0.11009479314089
0.18632389605045

12

0.032084041864014
0.020076085215807
-0.00052163278451189
-0.1318951100111
-0.0058557510539889
0 043374512344509
-0.053343812700701
0.078198105096817
-0.076289616525173
0.12369467318058
0.056418422600568
0.089727647602558
-0.0085843208584223
-0.022388197481632
0.020696049556136
-0.050584398210049
-0 072376452386379
-0.034385277737379
-0.045013856725597
-0.013955107890069
-0 178980857 13387
-0.072600327432156
0.0050511928275228
-0.014820305338893
-0.043765485012003
-0.012062266469002
0.012774485407939
0.069833360612392
0.11638788878918
-0.015336792916058

0.0040337680839002
0.051507066223621

-0.094398014247417
-0 10034311682777

-0.11768248677254
-0.040077268236216

0.10281457751989
0.082041338086128

1 o o

< 1l v
JUN 2.14 Ardadiwau 128 mgnudasaingunmlunt

2/
o a o

A UALAYIIWIN 128 AntilufTSaanumilaunses19n1svaen wlunin
| ' a ) & | 1. & a9 1a < o 2 & |
sEnInaenn Induypeaaudsiunialyd uasadauiliinnuazdunazdoadu
o o et w A RS L o v @ = v o
maudeanuinsiuyanaaumeniu Wediiaviiaulndifseiy spuusanunsnives

s

andulaliduyapanuiporfuls

2.1.4 MsszyanuINATsdasianwlunda (Finding the person’s name

from the encoding)

v o w v v v >~ i o LY
wannsdAyAensAumdayayanalugiudayailagniudunsunisina

i A o g w v o & = = 1 e v o d A4 a4 o ow
s wnaviissuuiTinmuesyaraiuwasisuiisuAidenulnalAveiga o Budus
ynna laglidanaifiuuguresnsdauaaylu Machine Learning Fslaifiaududaude

)

Support Vector Machine (SVM) usdwuni@adu (Linear Classifier) alsiuSeuvas SYM
= = - = o k73 Adaﬂ o v v/ o L o .
mamUszawamw‘lumsmLLuﬂ‘ua:,uJawuummmumnlm lagAaevinnIsHARI9wUN (Train a
s o = 1w | AW 1al w £% = o as
Classifier) Wam1sieandnay 128 frfiTnainamlndidesnislissuviududynna
= a w0 aw [ 4w " a1 v oo o %) ]
LUiEJUmeﬂummLam'lugwuazﬂaLwaﬂummmmwum’hamqum Tagldanianuaies

YUedad U
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2.1.4.1 Stochastic Gradient Descent (SGD)

wmadla Stochastic Gradient Descent (SGD) 1u Classifier 2813418
Iusgavsamannludmandrduunidadu (Linear Classifier) a1eld Loss function §Unsae
ATIM38 convex 8819 Support Vector Machines and Logistic Regression LnAtiA SGD i
anuUszaunadnivlunshlulduAtemifv large-scale and sparse Machine Learning
RenfuduundemiuuasnisUsznanamanm iasandeyailiununs classifiers luluga
5&1;1’1551%’11LLﬁ{Jm_,miﬁaamdwmaﬁwmimiu (training) Aiunndn 10° ASauazannniy
10° 5Uwuu Tnediedvas Stochastic Gradient Descent AafiUsganSamuazanuazainlunis
T (@lenadauundmsumsusuuasldn) Teidufedoanisiulsvaesagusuyls
regularization KA¥TTIUNT I firlenisusurunaguuuy

Gradient Descent w38ana3fialun1swiyu 8 (cost Function) A

v

GJ o/ B 1=l a a !
Vidn 232ARIUNU Normal Equation wallusgsansnInugInnal

8

== Gradient descent = Gradient descent

Min = 0 0037076613087623444

20 2

2

= % 3 o\ & o a -
JUT 2.15 18U gradient descent 91n9nduRuluandunt F3adrganansasnay

Adamansldomas annsadeuladgns

Q(next Step)y LL <R T[V@MSE(B)

= a v |
e & Susuduai random

1 : Learning rate Analuaivinls

ggﬂamss(ej

[ L
VoMSE(8) = | 3" @ | = 2x7. (x. g — ), Gradient Y84 MSE(®) w.rt9 10 usdauan

.k
EMSE(B)

PAN19a941u
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vnauuAddl data lweranng 1wu fndedugues <y Tasunfiud
Tunisufauns eunurazlddnouwluviud ulu Gradient Descent fuazdwianarumy
viluiSes 9 aundnagls cost function fisfian nsiazuan gradient usiazad ey 11
fosld data iavuaitosdwmanwsiiweslml fauduowildinarnnnniuiuey dwmiu
Stochastic gradient descent luustaznisfuans gradient 1519gdu data tiesunsauiield
Swaniviiu Ll data e Tnevguijldfigiinmanunsold data tedslunnideldly
nssmammiinesluusazaiaie iteration Inelaifosh data Wemumsniieadld uslu
fignargiingrneulndideeiu uazdslunsdiimisfimeifisndonisussnafiivoranng
19 ulu Neural Network n1514 Stochastic gradient descent @11130any gyw1vesn1sd

optimization Anag/lu local minima 1¢i

-
va‘

Solution 3: Stochastic GD

gﬂﬁl 2.16 Stochastic Gradient Descent (SGD)

g Utsnasiiuld ¥nd1id un15L0 un19es Stochastic Gradient

2/ 2/ v 1 1 2/ a2 @ k4 dd

Descent (SGD) liliiluidunssuazqnaavingldlinssnans uideifeaunsaduilefudoyaid
waluglel Fedudu Normal Equation fAagldiiaruiuninnitasuniemsanans ussa SGD

v 48 ] o w i Y] o v =
QSITL?ﬂWWﬁUﬂQW LW‘muW‘Ua;&aLLﬂ‘U’Naumw'Wﬂ’]‘iL‘V]‘iULLa'JEjJJVINfﬂummmNﬂaN

¥ Y o o a i Py ¥ ol o
NTNAUIImALlA SGD Classifier inUszgndldiussuuininetas
% o v v = 1
Aunisuszananann ieliannsausyaranaldsiniitu wazaunsausvananauiimeg

Wuvaanisuszaanannls waznwisfiwesildasidunisiines loss 34 loss wWun1ssiuun
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g I U ] 5 N
Tudnwagaruezdy lnenisdsznamenuihandussUssanannyadoyaluwild

1 . ] @ v = = |7 LY 8/ oot = i
H1UN1S Train dnSauds wazazSeuisudeyalunihiuyadeyaildiuiinli

2.2 ¥8UsEUIANAHIUNANVDITZUU

lunsiaunsruveziimieussmanananfimugussuunsadulunii Tudid
Hinvilaldnaufianes ASUS Ka55LD-WX062D dmsuuszanana 191w Python wagld
Taus13 OpencV lunsideulusunsy lngpauinesinuimesdiy (dyminuiin)
Core i5 1.7 GHz (3M Cache, up to 2.7 GHz) wazl¥dwaruUsynranans 1WA n NVIDIA
Geforce 820M ( N15V-GM) unevuismnud1 4GB DDR3 ddnwuzdsguil 2.15

sUT 2.15 Aswfialnes ASUS Ka55LD-WX062D

2.2.1 AuauUAveIRNRIARS ASUS K455LD-WX062D

AanTRnaNvoIReNialnes ASUS K455LD-WX062D Sumiieuszaianandndi
AT (Fygyruuniing) Core i5 1.7 GHz (3M Cache, up to 2.7 GHz) #i28A211991dn
(RAM) w17 4GB DDR3 (Heurawndeveldianisidsusior1uans Ethemnet uas Wireless
MUNIATFIU IEEE 802.11n 3o Bluetooth 4.0 wey port USB, @18 HDMI, Audio port
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1397 2.1 AusnTRvesnoNRames ASUS KA55LD-WX062D

YUIRULNDAALNAE

14.0" LED Black-lit // Slim 200 nits // HD

ANMUALLDYANTNRD

1366x768

VUIgUSEURERANaIs

(CPU : Central Processing Unit)

Core i5 1.7GHz
(3M Cache, up to 2.7 GHz)

ngUTTLIaNaN N NVIDIA Geforce 820M
(GPU : Graphics Access Memory) (N15V-GM)
WBANUIINAN

4GB
(RAM : Random Access Memory)
Nu8AUT (Storage) HDD 500GB

N3\ YaunalATeTU1e (Networking)

10/100/1000 Mbps Ethernet,
802.11 b/g/n wireless

Bluetooth

Bluetooth 4.0 (single band)

naediuual (Web Camera)

0.3 MPixel

STUUURUANS DOS (Disk Operating System)
Ethernet LAN, D-Sub/VGA, HDMI, USB 3.0
Port Type-A 1 Port, USB 2.0 2 Port, Port Card
Reader, vassayilauazlulasiny
3 37 WHrs, 2-cell Li-ion Polymer Battery
LURMLABDT
Pack
YUIA 2.10 Kg
GRIGE Built-in Stereo Speakers
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2.3 AMEIADUNADSAIULAAINE
’luﬂa}qﬁ’umwmauﬁama%ﬁ’l"ﬁ’lumiaaﬂLLUUﬁauﬁmﬁaﬁucﬂ%’ﬁwmnwmam‘m
Fanemeuimasnlgluniseanuuuivledanuisoulsdiunisviraundnladu 2 Useian

i

i

2.3.1 Front End

Front End Judwuiadedld (User interface) dauituanswdinniulad g,

| 2 = 3 v P & | P A a ¢ & v =1
uv Ly whusnvesiuled wihduwaniuanadonsineg suamw do wiedert Wudu 1Ju

1 P v ) =] 3/ @ 9/ =3 I3 i =]
dwfiglfnunildausaiy wazidunldauldvesiuled Tnsduninazuanamauuiv
@ " o a ¢
W399 19U Google Chrome, Internet Explorer 38 Firefox [ufY Aw1AauRa@as

Tlududnseiudldad laun

2.3.1.1 HTML (Hypertext Markup Language)

= a ¢ o o i a v ¢ & 2

LUUNIADNN AABIUAN T M TUN SN N ST e umi I uleas aviin
Aumaulaseafravdnlunisuanmalonans fenes a1519 waraiunsaviinmsesnuuuwsly
Tamelusunsu Text Editor

) o 1Y il | a ¢ & e v

Hypertext 1utonnnuiidounofun1uaed (Uunwinld Tag lunas
AUUANITUAAIHAA 199 TUARIBE VULIUIND AT uT amuiefie nwiiild Tag lunas
° < a1 e 4d & W 0 .
AmuanswanNaIuwansieantaiulu Hyperspace W1 Hyperlink

1AS9a519%aNY0Y HTML § Tag L3uaufa <html> wazdavinea e
</html> Laue Feazdlinisuuandng 2 dau wueladu

@7u head Adalugiuiiazisunig <head> Undde </head> FamAdsly
1 dy = 1 A % & A v o a! 1 at
dwil uduussenesigasBeniuma Wy Jantisu (Title) Yoryi1 (Author) Feaglifinariv
nAUNI AR

du body Fdsludiuilaziiudie <bodys> warlaniy </body> ¥4

[

o oy & @ v & ) v o a v
mduduilavudinvasmihiiulilunisdaguuuumhiumamuifesnis

2.3.1.2 Java Script
Wunwreufumesdmsu@sulusunsuldindu HTML wagldlunns

v cu g vd ¢ | ] e £ 4 a ° v o
afeilsiduliivlednevauesdodlivlafiuindu weiinguuuunsiausemdiiving
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Didanunatnuateuindu § JavaScript tdun1w1Useinm Interpreted Laneuage o
JavaScript agvitauiiazfds Insiuanevanves Javascript As nswaunlusunsulussuu

fuwmasiin lvanursaviniseanuuuudlalddmeTusunsusinan Text Editor

2.3.1.3 CSS (Cascading Style Sheets)
Wuniwreufiumes daldeudmsuiivunguiuunisuaniua
03AUsENa U199 vuIUleR CSS a1unsaIegusn HTML page 1¢ fatunisldeu Css 3s
1 QO [ o v i £ @ o o '3 1

Tgdsendanarlunsimuagduuuinfeanisaziaaluisasniniu Fefluselovdegiaunn

sy 9 o ¢ ;o ° =
Tunsdindeniaunivleduuslng Wamnusnsodmuaguuuunsuanisa & sUluy

o et dl = o o 3 v o a‘ o Y o 2

29n9s Uazduq Snunune lnenisivusnudnwaeuliiu Tag Naghluld vl css

A a0 s 1 1 A 2/ o s 1
ansoudlutiywineeiiatuaiwm HTML JULNT9) wmaamimmum@maﬂwmznﬂamﬂunﬂ6]

niiu widsdunadnvasideanuinm Sanssuanismarituinduaumindmsu

13

Y « a & [ P v ) oV v
auAUlwinsiannseuaunstasiulalesld €ss Faelinisiaunsurnldsiniiuas

2/

UseANSn Ty

2D e

2.3.1.4 Bootstrap
Bootstrap Aia dduiiuanwalyigliaumaluiiu wieerananludnyu

wilsAontivlwdveuiuladudn Fadudivietuunnsausesnisvinauniswaunsulad

e/ o al s

i dululumadendu Tnan1suuan HTML, €SS waz JS u1saadnlisefudmsuniswamn
= a dl b4 L ¥ ¥ 1 -y =] A Y 1 L

Huweundiady iwelianunsasasiunisidliaunwgunsaididnnsetinfiannsadeusery

gunsaldug nieinseteliaeniunislusianoanuanaaiuld 1oy Smart Phone, Laptop

%30138n71 Responsive Web %38 Mobile First

2.3.2 Back End

7]

sruudnnsiiuled wu Sanisgiudeya Tassadraiuled wSedwussunana
Joya Tl idmTugpuasyuu iievinmsiia au uily Wieadsuwaaduled Tnennsfiasdh
Tdudniasaeadinisindsludiuraaiudsines Tnunwmeuiunesilaluniseanuuy

dwlszsananadeyatu loun
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2.3.2.1 M@ Python (Python programming language)

Python umwnBeulusunsusziugeilifueganieandunisdeu
Tusunsudmiuinguseasdsialy a1wn Python Fuadslne Guido van Rossum wazgn
weunsasausnlud 1991 Python Sudunwuuy Interprete figneanuuulasiiuivny iy
vilAlAnsldiedunaslasiasvesnuiuesi ldlsunsuwesaunsadilauuafnng
deuldalneldussiiniifesainiiniwetng C++ uay Java Ssnwifugnimunliillaseadrs
vl deuldadladne ﬁgﬂuiﬂﬂm‘iu‘ﬂuﬂﬂLﬁﬂlﬂﬂﬂﬁﬂﬂiLLﬂ'iﬂJ“U‘lJ'lGﬂmlj

Python ﬁuﬁﬂmauﬂ’ﬁL'f'lumtﬂL%uiﬂmﬂimwlmmﬁn Hsguunis
Jamsnuneaunluid waraiuayunsdoulusunsunansguiuuiiusenaulufens
Weulusunsudeing imperative n1sifoulusunsunvuiisrdunaznisdeulusunsuuuy
Junou flaunFeseunqunisvhnuegrmanuans fuustuaie Python tusllilély
waesyuuUUAnIs virlvlaneeaniw Python aunsauszananalusyuuniee ldegng
n¥1997M3 CPython udumswaunlududures Python & ufulusunsuuuy open source
warfiguwudmsududunuulunmswaun Wosniulddnisiluiauinseaeldedhs
#anna1e CPython ﬁu%’agﬂﬁ‘i'mmﬂmﬂmﬁﬂilm't,lmwwaﬁﬂﬁasha Python Software
Foundation

M1 Python Furiniaduluvared 1980 taznisWauIweIn1E
Python ﬁy‘uﬁuﬁﬂmaauﬁumﬂuﬂﬂﬂ. 1989 1ng Guido van Rossum 71 Centrum Wiskunde
& Informatica (CWI) Tuusginaluisasiaus Lﬁaa‘LuQ’UwaUﬂmuﬁwL%a’l.uﬂ'ria%”mmm ABC
7 fiA11ua1N150d MU exception handling La¥n1sAAABNAIUAUIZUUUSURANIT
Amoeba 4 Van Rossum ﬁ"uLﬁuﬁL%auwé'ﬂmwaamm Python uaztvvimtndunanslu

nsrnauladmiuricmenisimuivesntw Python

2.3.2.2 OpenCV (Open Source Computer Vision)

= W y = al

Wusandursuuulawmesia (Library Open Source) w3aidulausisi

s duduiagudmiudanisteyanimuaznisuszananan witugiu (Image Processing)
= 1y o v = = < o

Welwniswmunlusunsunisunsueuiuresneuianes (Computer Vision) #11158

aa v

v o a = | v = :
UiguﬂﬁNﬁHWWﬁﬂﬂalﬂWQQWWU\‘ILLaBﬂWWLﬂﬁ auln 1wy Mnannasd VDO 138 VDO File
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JuldldlasdrelnenisiSenldauasdesdnisiSeninddiui (Header file) wazdsd (Link)
Taus13eneg 520 DLL (Dynamic Link Library)

OpencV aganeldluayann BSD (BSD licenses) Faisramsoldlams
HamaFunsAnULaLyanIsA uenanty OpenCV faflBumadinaivarnnaigsessums
WA lUsunsuuun 1w TUsunsua 199 1du C/C++, Python, Java 1 udu wazldlauu

isUUUﬁﬁaﬂﬁﬁLﬂu Linux, Microsoft Windows, Android, Was Mac

2.3.2.3 WebRTC (Web Real-time Communication)

WebRTC (Web real time communication) Lﬂummg?uﬁlﬁﬂﬁﬂﬂﬁlﬁ
nsjneiietagliAnnsdearsuuuidualndssnhaiuiun ioedifleds wazSudayauuy
Tafdifleguuuy peer-to-peer (P2P) ludnwniziealnil waluladilanuisaannnududou
vamsiaszuuitontsdeansidealmiszyinauniwesuaslald dilutlaqiy webRTC
APl flagmeluiuiusriwesuludg tieunnuln

an1iinenssutes WebRTC fidwdsynaveddosanudiu wilsdodls

a =

vsnsiunenwdindy wazdnansdaudodldsu (Peers) Tng WebRTC zelidoya
Tandinedeinldlaeassrninausiweslealdafudesiinisunsnusdlag an@sues
dwsumnuannsatumsléouivled @l Snsviauasinsuansewing HTML wae
JavaScript annsafinsAeansssnieiuiuduiusieosvialusunsuuuilefs sy WebRTC
API @3 API ff%ﬁﬂqﬂ‘uaaﬁaﬁ'i‘f'umiﬁﬂmwmEJU'ﬁmen 1y Ms¥amsmsidionds AnuaTnTa
lunsihsiauaznensiadoya msmugude n153aNs Firewall wazduq Snunnueiiasgn
AnTun15A7E JavaScript 18+ lny WebRTC APl drelilusiiiwesuazorwiansudaiuise
Timeuriugunsaldeyndn (lasiuy, ndauazding ldlasase ldnisussinanauas
dsriudayaazanginiiitu

dofv09 WebRTC Usenisusnie Ju Open source APl fildidoade
Alddreuas Bumaluladiifieginnanluusiwesiiliuinsegiamn Ussnisitanadle
aududaszasunanesu lsriiweslag Anuiiatuayy WebRTC anunsaldauiy
svuudfianisle q Ald fdsaunsoatansideudedoaisalnivionsidensoifloluds
gunsal WebRTC 8 w3aidouoludaudsninesly dauusynsiiany WebRTC finmsudsia

Joyaogiane lnuly Secure RTP Protocol (SRTP) Fuilunauaddnlumsinnisdmiunis
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2
=

aunsaiazvhanlagliduiufosdindivendnifudunieudnduasulag andefdsiud
Vuwennainduiumalulad WebRTC Fagnihanldiitolianuazmnlud esvesnisiiv
surmamglfuuiuienndiady wasmstanssvuasaduluniiadaded oy
aluifR (osanislimusaldaussuuldturoniumesniado Faasdaelinsldon
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2.4 syuugnudoys
syuuguieya (Database System) Apsvuuiisausindeyasieg MiAudeaiu
vinlineiu Tussuugudeyaszuszneudevansuiludoya uazUalon gl danunsald
Y Ay - a A - A = = 1
nuuazlosiudayawmariiliogiiuszdniam laelsevduriiussuaioudonatssenin
2 1 o o v W v 2 = 1 @ 1
Jliuazlusunsusneg Magrdesiunisligudeya Sendh ssuudanisgrudeya vse DBMS
(Database Management System) daelviglidrfvtayalaiwayainuasiiussdnsnm@anis
Yoo W v w 2 < o 2 d  w
ihfsdayavesltenadunisaiiguteya wiensudlugiudeya lunsaduszuudatedi

s

wa o o e (NI Y ff P a 1 o 2 ow |
sudnluldh wazulydiuduiiudesd Database viogutoyaieldlunsiiuideyaniiag

afll

L
o & o Y & o v oo oA X w | Y} %)
Wludwmiusyuu Salinisldieesile SQLite Whudwdnnisgudoya

=~

2.5.1 SQLite

Y v o wr e e P o [y @
\Wuszuudanisgiudeyaiieduiug (RDBMS) fleglulausts C fidnwugnsefiu

Y

2/

o ) v v A = : 1 = fu acd ¢ '
dufussuunsdnnisgiudeyaduq e soLite lllsieudugudeyaleaoudiuidsmines ud

Hnuanwuzileglufmlusunsy

sQLite fmsimunieliiulumudoruuates ACD warléinmsgiu QL du
Tngymuaawlieinsal PostereSQL agalsfinin sQLite Wlhensel sQL wuulaufinuay
ANUAIALAA auANgNABYedayareut Sudufudensenisnluguseensiuag
sdeyauvuilafdmiuiidaiumeluadosgnie luduweuwiindurendnd fothady
Vuwsriwes WWimsdienduiugudeyaundunis uagldedraunsvansunnilgaly
JaguulasiusiwesssuvuuRnisuasssuuiledn (Wu Insdwiiiledo) wazduq sQLite §i

o [¥) =l = o
MMseulganuMEINS s UlUsBASUTUTIULIN
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AIINUANA19TEUIN SQLIte AuTruLIANIgIUteyalAaduviiudsniiesiduiu
nanAe SQLite arluifinszuiunsuuvawauselauiiveUundindu uiazdenloswulausis
sQLite WMoy wazsumdudiudidyreslusunsuneundiady n1sidenleseadu
wuvawainvseuuulaundndld deweundindulusunsuanuisadonldilaidunisiauees

SQLite HumsiFenldilandusteitedigisannnuniatlunisidifegiudoya dawalinis
Sonldiandunislunssuiunisifentuiussansnma oy Feguuvumsiniugiudeya
o o P ¢ P o ¢ v & i | 5
vianun agagludnvausdulndduunanwesudsavuasasload menseonuuuiioudiieil
Tngnsdenlidgudoyarinunsevitinisdeu nsdnduniseiu SQLite @msavineu

1 v s v v = o -y v o L7 A A I k7
nangatanseuiuliuiinn1seuaruisasidunisleniuasu iosinniseaniuunlyld
WsvneiueUndiadu SQLite siasn1snismmuan1dosniigiudeyalaatoudidswies
SQLite gniFenin zero-conf iwsrziuliApININITdaN1UINIS 1Wu arsUASHAY nSonIs

PUANMILAeNNIsTHENSINan s s WAk Y
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3.1 @andunssun1seonuuy

nsviuludugunsalvesszuuidtluniniiodadodionssusnluld
amsauvseenladu 2 du laun druvesnisuszuiana (Server) uazduvesy iy

(Client) wansléifagud 3.2

Client
Server
Web Browser
WebRTC API
HTTPS f Face Face
. - Dataset

Carmena Show Student 1 Detection Recoenition

nformation

HTTPS (Result)

=i ° 2o vy A 2 4 v a
U7 3.2 mavhauvesssuuidiluniluiedadoidiou

= a o v o v A & woa
INFUT 3.2 UARINITESUIENNSYINNUYBITEULITIlumiaidaToidisou
Ineddmilauusnisitaumasssuudu 2 dw nande Yanieunsuiinessiuiu 2
o a s ° < < 1 v =
neldnouiiames 1 yndraauduniosuitny (Server) lunisdssananadeoya wazinIos

pouIReT 1 gadmiugldnu (Client)

&/ o o v o = o d‘ v & i’ 1 i

Tumsesnuuu gamhldduiunmsianszuudediildnudgszuuriuiv

¢ a v v o v oo | v P W v
windwesuazSonldussuuilunduiedadedisou szuvssdstoyanmainndos
o o " ~ o YY) et o a
nA3ear g (Client) Tnald WebRTC AP 1ushsuuazdedoyalidmnysyulanai
A 11 1 v 1 v a o
LAT DALY (Server) WrunszUUNIsATIadaulumin Usvuiana uasdsdeyanduds
[ | 1 ¢ < - ] ] b °
dlinu Iasszuvazuanamaiiuiviusriwesuueaiesdldou Taedldauamnsaidaluvii
nsasREeUNsinGeuresindnw Snvivamsansnaeudoyanisiiiissunesiindnm

19 vislinnseanuuuazldaushulusinaea https (secure hyper-text transfer protocol)
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3.1.1 m3eanuuuldsunsuszuuidnlumin

lun1seanuuuszuu T lunddu s wawissuuldeanuwuulfludiuves

B3 Tnsudenisvirnueenidu 3 dau Useneudie diuusndiudeyalumirdmsy
2 o = 1 o : . 1 a |

Hlgeusnelu FIUNFDIFIUNNTNIUUBYE (Train the Recognizer) LagdUNAINAIUNNT

[

v oA W v o . T v 1
Munthiiedaminiaidida (Provide Access) lungldirimiasamedoundn

Phase 3: Recogn‘rtjqq
Mary € id=1 [ .

Ealle @

ﬂ OpenCV ‘ |
— (1) p \J
Phase 1: Data Gathering | python
Phase 2: Train the Recognizer trainor.yml
Feed that face data and @
respectiveid’s of each face to the

recognizer so that it can learn

X

id=1

Gather face data (images) of
the persons to be identified

a’ v o v
JUR 3.3 nwsauvessguuanluni
3.1.1.1 dudeyalunihgldausielvd (Data Gathering)

d‘ QI o o a k4 1 v o
Welusunsuiuvinanu dnsugldauselniazgnvelaenm
) | ) %) = F o v v o1 ° .
lunthassegetos 5 mwuwannulilu Dataset ¥5e Directory fia$14ld nauazyiinis Train

data Wszuuiinluntheely

3.1.1.2 N1390ALUUAIUNIS Train data 194 Recognizer

mavihauduteyalunthdmsuglaselml Tusunsuda Trainer 9v
° P o 2 ) @ v . . P
vinsfsgunmingninulinmsiadulumi Tneld Stochastic Gradient Descent Classifier
S cl! o o £ a’ 1 P 1S L4 o
(SGD Classifier) T udumaiinn15as293u UL Iun1s Train AILVDYATIUIUNUIAG

d a o 2 = nl ]
L‘WﬂW]ﬂ’ﬁ'iﬂLLUﬂIUﬁu’}uﬂﬂﬁWﬁ’ﬂﬁ\mN 9
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3.1.1.3 8@nuUUsEUUIIlunin

A o v = i v o vala v
BONUUULNBIANINISLINEY (provide access) Tiung 147 14 oya
» v oA a o v a v a v v
Tuwdud Welusunsuduineu Inendas webcam avgnilansldauiedumlun
Ingldn1smsradulumin (Face detection) Ingenfe Haar-like feature cascade classifier
! &

1w o v valay v v o o R
wuiu dewulunihwesldnddeyaluniudy szuvashmsseysmuvesdladuuindy

| 4 v I = b ar
Iﬂ'ﬂﬂEJﬂ'ﬁLLﬁﬂ&%aﬂﬂuqmqﬂﬂﬂﬁﬂWWWﬂﬁﬂﬁ'ﬂ‘U

3.1.2 MmseanuuudIuvesldeu (Client)

nseenuutluieliusenause 2 asduszneuile ndesdmiudieamuay
Guwsriwes Tnendesdeamiliasldndesiuuaiidndantuniomouiinmesoguds
Wugunsnindnlunisiidhsuam wassiladdyaeaiuusmiwesie nislénu webrTc
APl Gufumaluladiifogluusiwesaningluvasi dailaitundnues WebRTC API 7
Wl getUserMedia() Ineilaridu getUserMedia() Wuiardudilddmsunissosuanis
vihiisludagunsalferindh (ndeaiuuan) Tnenss uavdstayanmweulusianea HTTPS 1

w e e & o w = @ -
ANGEREGE mﬂﬂiqaswwmizwmLLammgUw a7

3.1.3 A1589NWUUNI5L9UsZUU (User Case Diagram)

n1seanuuunslinuszuy tesenuuuleguumiiivled Wemnuazainde
nsldauguuuunneg s msiusiedenlnl sedeinfnwvluseie swdansiiv
Toyaluntuazasnaeulunieuindnw ssuvidluniniededednSousnludmls
L%amL*ﬁ’wﬁ’vgﬁuﬁa;ﬁaﬁa%ﬂﬁ%LﬁuﬁayamaaﬁﬁadmLﬁﬂw%aﬁa‘i’faa&ﬂugmﬁau\,amLLam

2/ =3 [3 L4 a ot d
vunt AU lae ﬂ’]WS?ﬂJﬂ’]ﬂ“MTU‘UﬁN‘SSUU’{]ﬂf‘]ﬂE)E]ﬂLLUULL&@\‘IG}QE‘UVI 3.4
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JUN 3.4 amsunisldaueesszuy
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3.1.3.1 N590NLUU§IUTRYA (Database Management System)

v &, | o as v v o o
grutegaludnddglunislénussuy mnteyanaunisiivreglu

gdeyaligndainulisgrumngan ervviiliszuuliUssdniam grudeyaduuiouailon

A o s 2 ke v as v
NPundAyvosruy msesnuuulasiaiiegiudeyalfinuizauiunisldeu syuu

o as

v ot ) 3 9 = v i v
sudeyadadudiuddglunisiauisyuy ieswindeyaluwsiazaisrenelugudeya

o

1 =l

s o/ & o/ 1 =l o/ A
WHADNUANUALNUTNUDUNULNANE LLE‘iﬂGﬂQE‘U‘VI 3.5

| Class.log student_checf(in

class id (PK} checkin_id {(PK)

section_id " Jelass_id

section_start student_id

section_end timestamp

section_info student_in_section student
section_id Pk} section_id i student id (PK)
section_name student _id student_name

P v v
5U% 3.5 lpsaswgiudeus
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lugruveya Usvnauludiunisnenieg Tasunaznisnsdaifiu

TUazBuAsIgg auMmesuly wazlruduiusiunemnsiei 3.1 54 3.6

- = v
AT 3.1 iﬂﬁ‘ﬁ@ﬁl?'ﬁ’]dlﬂi’]u%ﬂga

dgiu Fonsn : GUORIVRY
1 student Faiuteyainfnu
2 section_info Joufiudeyas el
3 student_in_section Jafivdeyatindnuilusiedv
4 class_log dafudeyamuiseuressieidn
5 student_checkin Taiuteyansasiuiinatvesdndn

P al v o o
M15719N 3.2 iqﬂagLaﬁlﬂmqi'TQﬂﬁﬂéauﬂﬂﬂﬂq

Table Name : student

il sauBun yiladoya  desue Mmoo
1 | student id TEXT sainAnw PK
2 | studebt_name TEXT Fotindnw
3197 3.3 TwasiBeamsateyasieiv
Table Name : section_info
a1y Seaudon giladoya ANesUY ETRERTE
1 | section id INTEGER AT PK
2 | section_name TEXT o563
A3 3.4 wasdoansetoyatinAnulusein
Table name : student_in_sectidn '
a9y eHIIGEIGED yiladoya Aedue NUELG)
1 | section_id INTEGER swatnAne

2 | student id TEXT E RN
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nANWN

| Table Name : class_log |
a1nu PRIGEIGLL) ylintaya A1eB U VBN
1 | class_id INTEGER | s@m1uStu PK
2 | section id INTEGER | s9as18731
Tulaza MU euYes
3 section_start TEXT .
AULTEU
TUazIANENEUTD S
4 section_end TEXT »
AU
AN397 3.6 TaziBansTeyanisastuiinuatvenindnw
Table Name : student _checkin '
a9y UaeYn yiintoya ANBduIeY IR
1 | checkin_id INTEGER | 5%dLTnT0 PK
2 | class id INTEGER | sWiamiutiou
3 | student id TEXT | svatinfinw
TULALLIAITTE UV
a timestamp TEXT i

3.1.3.2 MIvenuLuUaIUBaYszaIU (Interface Design)

nseenuuuluduvaeyly

U

Hinvinlaeanwuundwivledin ol ly

U

anunsoldauldasainiu Wegldnuaunsailnssuudumaduiusiaes (Web Browser)

; v ) ) v v v o N S = SR
LU Google Chrome Ludu s ntiuazidrgnisldanussuuiiluniniiodatodisou

antulA Toewuanstaauilasdunisldanuldfsun 3.6
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asurelAnlia app.py

# Full App
from flask import Flask, request, Response, send_from_directory, jsonify
from flask_cors import CORS, cross_origin // Wit Flask \Ju Library
d@TuaTng Web Server
import pandas as pd // 11 Library ifignfiun1sdanis Data frame dmiun1sUszanana
import os
importio } // Ui Library dmsudanisivssuudimnisuazing
import sys
import xtrd /7 4 Library dwiugiuteyaan Excel
import sqlite3 // Wi Library dmsugiudeya SQLite
from thradecontrol import threadcontrol as Lock - // 12 Library E'?W‘%’Uﬂ’mﬂqm
Multi-Threading 1{u Library il
WAL A
import cv2
import shutil
from PIL import Image - // Ui Library AAerfumIUsvnananm

wazszysmulumi

import face_recognition as fr |

import numpy as np

from sklearn.linear_model import SGDClassifier ~ // 111 Library Machine Learning
wieldlumstauenlunih

import pickle

import time  // Y1 Library d@wsudanisiian

from io import BytesiO | // Ui Library dwiuilisw/enlwduazidrsiadoys

import base64 }

import datetime  // Ut Library @msudanisiian

conn = sqlite3.connect('testDB6.db’, check same_thread=False) // L%aum'ag’lwﬁ’mga

winlifiteya

egnas el
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datasets = face_dataset.sav' // szydlelnandniutoyalumii

mutex_db = Lock()

mutex_face = Lock() | // {Ual¥ Mutex Lﬁaﬂausa]unﬁﬁ’muLLuu Muti-Threading
global encodings

global names

#mutex.acquire()

#mutex.release()

app = Flask(__name__, static_url_path="/www2) | // ‘isq&ﬁtmﬂdﬁﬂﬂﬁ HTML
CORS(app) }

#sndeuiuUsléaIn AP
@app.route('/uploadsection’, methods=['POST)
def process_section():
if 'section_name' not in request.form:
return {'status"'failed’, 'message":
'Class name not found'}
if 'section_file' not in request files:
return {'status"'failed’, 'message’:'File not found'}
section_name = request.form.get('section_name’)
section_file = request.files['section_file']
if(section_name is None or section_name ==""):
return {'status"'failed’, 'message"'Class name not found'}
if(section_file is None or section_file filename == "):
return {'status’:'failed’, 'message'.'File not found'}
df = pd.read_excel(section_file,encoding="TIS-620")
section_name = section_name.strip()
students = []
students_id = (]
try:
for i in range(6,df.shapel0]):
val = int(df.ilocli][0])
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students.append( (str(df.iloc[il[1]).strip(),str(df.ilocil[2]).strip() )
students_id.append(str(df.iloclil[1]).strip())
except:
#exc_type, exc_obj, exc_tb = sys.exc_info()
#fname = os.path.splitlexc_tb.tb frame.f code.co filename)[1]
#printlexc_type, fname, exc_tb.tb_lineno, file=sys.stderr)
pass
try:
mutex_db.acquire()
for student in students:
c.execute("insert OR IGNORE into students (student id, student_name) values
('%s','%s") " % (student))
conn.commit()
c.execute("SELECT section_id FROM section_info WHERE section_name="'+ secti
on_name + ")
result = c.fetchone()
if result is None:
print("insert into section_info (section_name) values (" + section_name + "',
file=sys.stdout)
sys.stdout.flush()
c.execute("insert into section_info (section_name) values (" + section_name
+ "1
conn.commit()
c.execute("SELECT section_id FROM section_info WHERE section_name="'+ s
ection_name + "")
conn.commit()
result = c.fetchone()
result = result[0]
for member in students_id:
c.execute("SELECT section_id FROM student_in_section WHERE section _id =

%d and student_id='%s" % (result, member) )
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result2 = c.fetchone()
if result2 is None:
c.execute("insert into student_in_section values (%d, '%s") " % (result, me
mber) )
conn.commit()
mutex_db.release()
return {'status’:'success', 'message".'Save complete'}
except:
mutex_db.release()
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.splitexc_th.tb_frame.f code.co_filename)[1]
print(exc_type, fname, exc_tb.tb_lineno, file=sys.stderr)

return {'status.'failed’, 'message"'Save failed'}

@app.route('/sections’)
def section_list():
try:
mutex_db.acquire()
result = c.execute("select section id, section_name from section_info").fetchall()
mutex_db.release()
sections = []
for row in result:
sections.append({"section_id"row[0], "section_name":row[1]})
return {'status':'success’, 'sections':sections}
except:
mutex_db.release()
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.splitlexc_tb.tb_frame.f_code.co_filename)(1]
printlexc_type, fname, exc_tb.tb_lineno, file=sys.stderr)

return {'status’'failed'}



74

@app.route('/deletesection/<int:sectionid>")
def deletesections(sectionid):
try:
mutex_db.acquire()
c.execute("delete from section_info where section_id=" + str(sectionid))
conn.commit()
mutex_db.release()
return {'status"'success’}
except Exception as ex:
mutex_db.release()
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.splitlexc_tb.tb_frame.f_code.co_filename)[1]
print(exc_type, fname, exc_tb.tb_lineno, file=sys.stderr)
return jsonify({'status”'failed’, 'message’: ‘Error: '+ str(ex) + ' (' + repr(exc_tb.tb_lin

eno)+)?})

@app.route(/delete_student section/<string:studentid>/<string:sectionid>")
def delete_student_section(studentid,sectionid):
try:
if studentid is None or sectionid is None:
return jsonify({'status''failed’, 'message’: ‘Error: Invalid Parameter'})
mutex_db.acquire()
c.execute("delete from student in_section where section_id=" + str(sectionid)+'
and student_id="+ str(studentid))
conn.commit()
mutex_db.release()
return {'status"'success'}
except Exception as ex:
mutex_db.release()
exc_type, exc_obj, exc_tb = sys.exc_info()

fname = os.path.split(exc_tb.tb frame.f code.co_filename)[1]
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printlexc_type, fname, exc_tb.tb_lineno, file=sys.stderr)

return jsonify({'status"'failed', 'message": 'Error: '+ str(ex) + ' (' + repr(exc_tb.tb_lin

eno)+")'})

@app.route(/delete_student/<string:studentid>")
def delete_student(studentid):
global names,encodings
try:
if studentid is None:
return jsonify({'status"'failed’, 'message": 'Error: Invalid Parameter'})
mutex_db.acquire()

conn.commit()

c.execute("delete from students where student id=" + str(studentid) + "")

mutex_face.acquire()

std_index = list(np.where(np.array(names)==studentid))[0]

if len(std_index) > 0:
names = [i for j, i in enumerate(names) if j not in std_index]
encodings = [i for j, i in enumerate(encodings) if j not in std_index]

pickle.dump([encodings,names], open(datasets, 'wb')

face_model = SGDClassifier(loss='modified huber) | // %7015 Train ‘ﬁ/aida
face_model = face_model fittencodings,names) Tuntlviun

face_model.sparsify() - Machine Learning i

ldwmaiia SGD

Classification

mutex_face.release()
conn.commit()
mutex_db.release()
return {'status"'success’}

except Exception as ex:
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conn.rollback()

mutex_db.release()

mutex_face.release()

exc_type, exc_obj, exc_tb = sys.exc_info()

fname = os.path.splittexc_tb.tb_frame.f code.co_filename)[1]

printlexc_type, fname, exc_tb.tb_lineno, file=sys.stderr)

return jsonify({'status"'failed’, 'message" 'Error: '+ str(ex) + ' (' + repr(exc_tb.tb_lin

eno)+)'h)

@app.route(/clear_trained_student/<string:studentid>")
def clear_trained_student(studentid):
global names,encodings
try:
if studentid is None:
return jsonify({'status"'failed’, 'message" 'Error: Invalid Parameter'})
mutex_face.acquire()
std_index = list(np.where(np.array(names)==studentid))[(]
if len(std_index) > O:
names = [i for j, i in enumerate(names) if j not in std_index]
encodings = [i for j, i in enumerate(encodings) if j not in std_index]

pickle.dump([encodings,names], open(datasets, 'wb'))

face_model = SGDClassifier{loss="modified_huber’) | 7/ ¥inns Train Jaya
face_model = face_model fitlencodings,names) Tuntnlviun
face_model.sparsify() I Machinelearning

Fsl#meia sGD

. Classification
mutex_face.release()
return {'status"'success'}

except Exception as ex:

conn.rollback()



77

mutex_face.release()

exc_type, exc_obj, exc_tb = sys.exc_info()

fname = os.path.splitlexc_tb.tb_frame.f code.co filename)[1]

print(exc_type, fname, exc_tb.tb_lineno, file=sys.stderr)

return jsonify({'status"'failed’, 'message" 'Error: '+ str(ex) + ' (' + repr(exc_tb.tb_lin

eno)+)'})

@app.route('/studentinsection/<int:sectionid>"
def studentinsection(sectionid):
try:
mutex_db.acquire()
result = c.execute("select a.student _id,student_name from student_in_section
as a left join students as b on a.student id = b.student_id where section_id=" + str(se
ctionid)).fetchall()
conn.commit()
mutex_db.release()
sections = (]
for row in result:
sections.append({"student_id":row[0], "student_name":row[1]})
return {'status’:'success’, 'students"sections}
except Exception as ex:
mutex_db.release()
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.splitlexc_tb.tb frame.f code.co filename)(1]
print{exc_type, fname, exc_tb.tb_lineno, file=sys.stderr)
return jsonify({'status"'failed’, 'message" 'Error: '+ str(ex) + ' (' + repr(exc_tb.tb _lin

eno)+)'}

@app.route(/students’)
def studentslist():

try:
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mutex_db.acquire()
result = c.execute("select student id,student_name from students order by stu
dent_id").fetchall()
conn.commit()
mutex_db.release()
sections = [J
for row in result:
trained = False
if strirow([0]).strip() in np.unique(names):
trained = True

sections.append({"student _id":row[0], "student_name":row[1], "trained"trained

return {'status"'success’, 'students'.sections}
except Exception as ex:
mutex_db.release()
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.splitlexc_tb.tb frame.f code.co filename)[1]
printlexc_type, fname, exc_tb.tb_lineno, file=sys.stderr)
return jsonify({'status"'failed’, 'message”: 'Error: '+ str(ex) + ' (' + repr(exc_tb.tb_lin

eno)+)'h

@app.route(/create_class', methods=[POST1)
def create_class():
content = request.json
print(content)
try:
try:
mutex_db.acquire()

sgl="select class_id from class_info where section_id = %d and section_start
='%s' and section_end = '%s" % (int(content['section_id']),content[time_start'],conten

t['time_end']);



78

class_id = c.execute(sql).fetchone()
if class_id is None:
c.execute('insert into class_info (section_id,section_start,section_end) valu
es (%d, '%s', '%s")" % (int(content['section_id7),content['time_start],content['time_end']
))
conn.commit()
#class id = c.lastrowid
#total_student = c.execute("select count(student_id) from student in_sectio
n where section_id = %d" % (int(content['section_id'))).fetchone()
#sgl = "select a.student id as studentid, student_name, timestamp from (sel
ect student_id from student_in_section where section_id=%d) as c left join student c
heckin as a on a.student_id=c.student _id left join students as b on a.student_id=b.stu
dent_id where class_id = %d order by timestamp asc" % (int(content['section_id']),int(
class _id[0])
#student list = c.execute(sql).fetchall()
#checkedin_student = len(student_list)
mutex_db.release()
return {'status''success’}
except:
mutex_db.release()
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.split(exc_tb.tb frame.f code.co filename)[1]
print(exc_type, fname, exc_tb.tb_lineno)
return {'status"'failed', 'message.exc_tb.tb _lineno}
return {'status"'failed’}
except:
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.splitlexc_tb.tb_frame.f code.co_filename)[1]
print(exc_type, fname, exc_tb.tb_lineno, file=sys.stderr)

return {'status":'failed'}
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@app.route('/checkin', methods=['POST'])
def checkin():
if 'classid' not in request.form:
return {'status"'failed’, 'message".'classid name not found'}
if 'image' not in request files:
return {'status"'failed’, 'message"'image_file not found'}
timestamp = datetime.datetime.now().isoformat()
classid = request.form.get('classid’)
image_file = request.files[image']

nm

if(classid is None or classid == " or classid == "undefined"):
return {'status"'failed’, 'message"'classid name not found'}
ifimage_file is None or image_file.filename =="):
return {'status"'failed’, 'message"'image_file not found' + image file}
try:
im_pil = Image.open(image file.stream)]  // ¥IMA15USELIANANTN
face = np.array(im_pil.convert('RGB')) WAZATAIINILUNLA
face rec = fr.face_encodings(face)
checkin_count =0
if(len(face rec) >= 1) // tndllununegnause 1 Au TWiin1snsaaey
student id list = " Hazlumhuamtuiinnaassiils
student _id_list
for face_enc in face rec:
if face_enc is not None:

mutex face.acquire()

result = face_model.predict_proba([face_enc]) //in1swseuiiieulunti

#owan1sIsuiisuiinnulndifesiinit 70% 19 % anulndiAes ¥nuinnan 70% Tvivin
al P P & ') Y o e
nswSeuiisudnasaiessuiyanaLaduingg
if (np.amax(result) < 0.7):

print(result[0] + " == " + np.amax(result))

mutex_face.release()
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else:
result = face_model.predict([face_enc])
mutex_face.release()

std_id = result[0]

sectionid = c.execute("select section _id
from class_info where class_id="+ str(classid)).fetchone()[0]

is_student_in section = c.execute("select
count(student_id) from student_in_section where section_id="
+ str(sectionid) + " and student_id="+std_id+"").fetchone()[0]

is_student_in_class = c.execute("select

count(student_id) from student_checkin where class_id="

+ str(classid) + " and student_id="+std_id+"").fetchone()[0]

if is_student _in_section >=1 and
is_student in_class <=0:
mutex_db.acquire()
sql = "insert into student_checkin

nom

(class_id,student id,timestamp) values ("+ classid +",
+ result[0] +", " + timestamp + ")"
student_id list += std_id+", "
checkin_count += 1
c.execute(sql)
conn.commit()
mutex_db.release()
if checkin_count > 0 :
return {'status"'success’, 'message”:
'Checkin student ' + student_id_list}
else:

return {'status"'failed’, 'message”:

'Cannot recognize any people'}
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return {'status"'failed’, 'message"'Cannot detect face'}

except:
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.split(exc_tb.tb frame.f code.co filename)[1]
printlexc_type, fname, exc_tb.tb_lineno, file=sys.stderr)
mutex face.release()

mutex_db.release()

return {'status"'failed’, 'message"'System error'}

@app.route(’/uploadaface’, methods=['POST"])
def uploadaface(): // fium APl m3U Train
content = request.json
if 'studentid' not in content or 'studentname’ not in content:
return {'status"'failed’, 'message"'ID or Name not found'}
if content['studentid].strip()==" or content['studentname].strip()=="
return {'status:'failed’, 'message”'ID or Name not found'}
try:
mutex_db.acquire()
c.execute('insert OR IGNORE into students (student id, student name) values ('
%s','%s") " % (content['studentid.strip(), content['studentname.strip()))
conn.commit()

mutex_db.release()

imgcount = 0;
if 'img" in content:
for image_data in content[img']:
im_pil = Image.open(BytesiO(base64.béddecode(image data[img1))
face = np.array(im_pil.convert('RGB")
face_rec = fr.face_encodings(face)

if face_rec is not None:
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face_rec = face_rec[0]
encodings.append(face_rec)
names.append(content['studentid’].strip())
imgcount += 1

mutex_face.acquire()

pickle.dump([encodings,names], open(datasets, ‘'wb")

face_model = SGDClassifier(loss="modified_huber')
face_model = face_model fitlencodings,names)
face_model.sparsify()
mutex_face.release()

return {'imgcount"imgcount,'status"'success'}

except:

exc_type, exc_obyj, exc_tb = sys.exc_info()

fname = os.path.splitlexc_tb.tb frame.f code.co filename)[1]

print(exc_type, fname, exc_tb.tb_lineno, file=sys.stderr)

mutex_face.release()

mutex_db.release()

return {'status"'failed’, 'message"'System error'}

return {'status"'failed’, 'message"'System error'}

@app.route(/getclasstime/<int:sectionid>')
def getclasstime(sectionid):
try:
mutex_db.acquire()
result = c.execute("select class_id,section_start,section_end from class_info whe
re section_id=" + str(sectionid)).fetchall()
mutex_db.release()
classinfo = []
for row in result:

classinfo.append({"time_id":row[0], "time_start"row[1], "time_end":row[2]})
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return {'status'success’, 'timelist":classinfo}
except Exception as ex:
mutex_db.release()
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.splitlexc_tb.tb_frame.f code.co_filename)[1]
printlexc_type, fname, exc_tb.tb_lineno)
return jsonify({'status" failed', 'message": 'Error: '+ str(ex) + ' (' + repr(exc_tb.tb lin

eno)+")'})

@app.route('/getclassinfo/<int:classid>")
def getclassinfo(classid):
try:
total_student = c.execute("select count(student _id) from student checkin wher
e class_id = %d" % (classid) ).fetchone()
sectionid = c.execute("select section_id from class_info where class_id = %d" %

(classid) ).fetchone()

sql = "select a.student_id as studentid, student_name, timestamp from (select s
tudent_id from student_in_section where section id=%d) as c left join student check
in as a on a.student_id=c.student _id left join students as b on a.student_id=b.student
_id where class_id = %d order by timestamp asc" % (int(sectionid[0]),int(classid))

- student_list = c.execute(sql).fetchall()

result = c.execute("select class_id,section_start,section_end from class_info whe
re class_id="+ str(classid)).fetchone()

return {'status"'success, 'student_list'student_list, 'total_student"total student,"t
ime_id"result[0], "time_start"result[1], "time_end"result[2]}

except Exception as ex:

mutex_db.release()

exc_type, exc_obj, exc_tb = sys.exc_info()

fname = os.path.split(exc_tb.tb_frame.f code.co_filename)[1]

printlexc_type, fname, exc_tb.tb_lineno, file=sys.stderr)
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return jsonify({'status" failed', 'message" 'Error: '+ str(ex) + ' (' + repr(exc_tb.tb_lin

eno)+)'}

@app.route('/removeclass/<string:classid>")
def removeclass(classid):
global names,encodings
try:
if classid is None:
return jsonify({'status"'failed’, 'message": 'Error: Invalid Parameter'})
mutex_db.acquire()
conn.commit()
c.execute("delete from class_info where class_id=" + str(classid))
conn.commit()

mutex_db.release()

return {'status":'success'}
except Exception as ex:
conn.rollback()
mutex_db.release()
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.splitlexc_tb.tb framef code.co filename)[l]
printexc_type, fname, exc_tb.tb_lineno, file=sys.stderr)
return jsonify({'status"'failed', 'message": 'Error: '+ str(ex) + ' (' + repr(exc_tb.tb_lin

eno)+")')

@app.route('/testface’, methods=['"POST'])
def testface():
if image’ not in request files:
return {'status''failed’, 'message"image_file not found'}
image_file = request.files[image']

ifimage_file is None or image _file.filename =="):



return {'status"'failed’, 'message"'image file not found' + image _file}
try:
im_pil = Image.open(image_file.stream)
face = np.array(im_pil.convert('RGB")
face_rec = fr.face_encodings(face)
if(len(face_rec) >= 1):
student id list=""
for face_enc in face_rec:
if face_enc is not None:
mutex_face.acquire()
result = face_model.predict_proba([face_enc])
if (np.amax(result) < 0.7):
mutex_face.release()
else:
result = face_model.predict([face_enc])
mutex_face.release()
std_id = result[0]
student id_list += std_id+", "
return {'status''success’, 'message"'Found student ' + student id_list}
return {'status"'failed’, 'message"'Cannot detect face'}
except:
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.split(exc_tb.tb frame.f code.co filename)[1]
printlexc_type, fname, exc_tb.tb _lineno, file=sys.stderr)
mutex_face.release()

mutex_db.release()

return {'status"'failed’, 'message"'System error'}

@app.route('/getreport/<int:sectionid>")
def getreport(sectionid):

86
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section_info = c.execute("select section_name from section_info where section_id
="+str(sectionid)).fetchone()

" List Class ™

sql = "select class_id, section_start, section_end from class_info where section_id=
" + str(sectionid) + " order by section_start ASC"

class_info = c.execute(sql).fetchall()

classlist = (]

for each_class in class_info:

classlist.append({"cid": each_class[0] ,"tstart": each_class[1], "tend": each_class[2]}

checkin _data = {}
sql = "select a.student id,timestamp from student in_section as a left join student
_checkin as b on a.student_id=b.student_id where a.section_id=%d and b.class_id=%
g
for classinfo in classlist:
checkin _class =[]
checkin_info = c.execute(sql % (sectionid,classinfo['cid])).fetchall()
for student in checkin_info:
checkin class.append({"sid":student[0],"ctime":student[1]})
checkin_data.update({classinfo['cid]:checkin_class})
student_list = []
result = c.execute("select a.student_id,student_name from student in_section as
a left join students as b on a.student_id = b.student_id where section_id=" + str(secti
onid) + " order by a.student_id").fetchall()
for row in result:
student_list.append({"student_id":row[0], "student_name":row[11})

return jsonify({"status""success","classlist": classlist, "checkin_data":checkin_data, "st

udent_list":student_list, "section":section_info[0]})

@app.route(’/manual_check', methods=["POST')
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def manual_check():
content = request.json

iflcontent["sid"] is None or content["sid"].strip() == ™ or content["sid"] == "undefined

return {'status"'failed’, 'message"'Student id not found'}
try:
classid = content['cid"]
std_id = content["sid"]
timestamp = content["timestamp"]
sectionid = c.execute("select section id from class_info where class_id="+ str(cl
assid)).fetchone()[0]
is_student_in_section = c.execute("select count(student id) from student in_se
ction where section_id=" + str(sectionid) + " and student_id="+std_id+"").fetchone()[0]
is_student_in_class = c.execute("select count(student _id) from student_checkin
where class_id=" + str(classid) + " and student_id="+std_id+"").fetchone()[0]
if is_student_in_section >=1 and is_student in_class <=0:
mutex_db.acquire()
sql = "insert into student_checkin (class_id,student _id,timestamp) values ("+
classid +", " + std_id +", " + timestamp + ")"
c.execute(sql)
conn.commit()
mutex_db.release()
return {'status"'success’, 'message"'Checkin student complete'}
else:
return {'status"'failed’, 'message"'Student not found in section'}
except:
exc_type, exc_obj, exc_tb = sys.exc_info()
fname = os.path.splittexc_tb.tb_frame.f code.co filename)[1]
print(exc_type, fname, exc_tb.th_lineno, file=sys.stderr)
mutex_db.release()

return {'status"'failed’, 'message"'System error'}
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@app.route('/")
def index():

return send_from_directory(‘wwwz2', 'index.html’)

@app.route(/<path:path>)
def www(path):

return send_from_directory('"www2', path)

# fmun Response Header a3 Client 1fiu Cache \flasaniwduansnaluu Static HTML
vl Browser 1fiu Cache uazdoyaazhidnenaaaniia (@unsosnidnasieees
fladduillsiilaithgsesu Production)
@app.after_request
def add_header(y):
Add headers to both force latest IE rendering engine or Chrome Frame,
and also to cache the rendered page for 10 minutes.
r.headers["'Cache-Control"] = "no-cache, no-store, must-revalidate"
r.headers["Pragma"] = "no-cache"
r.neaders["'Expires"] = "0"
r.headers['Cache-Control’] = 'public, max-age=0'
return r
# ynnsmsreaeugudeya mngrudenagnairsdulivieiuemsuanes Tusunsuasds
asemsauargudoyalvaviui
if _name  =='_main_ "/ diuudunisieny
conn.execute("PRAGMA foreign_keys = on")

¢ = conn.cursor()

sgl = ""CREATE TABLE IF NOT EXISTS "students" (
"student_id" TEXT NOT NULL,
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"student_name" TEXT NOT NULL,
PRIMARY KEY("student_id")
);ll"ll;

c.execute(sql)

sgl = ""CREATE TABLE IF NOT EXISTS "section_info" (
"section_id" INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
"section_name" TEXT NOT NULL UNIQUE

);HII“;

c.execute(sql)

sgl = ""CREATE TABLE IF NOT EXISTS "student in_section" (
‘section_id"  INTEGER NOT NULL,
"student id" TEXT NOT NULL,
CONSTRAINT fk_section
FOREIGN KEY (section id)
REFERENCES section_info (section_id)
ON DELETE CASCADE
CONSTRAINT fk_student
FOREIGN KEY (student id)
REFERENCES students (student _id)
ON DELETE CASCADE
5

c.execute(sql)

sgl = ""CREATE TABLE IF NOT EXISTS ‘"class_info" (
"class_id" INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
"section_id" INTEGER NOT NULL,
"section_start" TEXT NOT NULL,
"section_end" TEXT NOT NULL,
CONSTRAINT fk_section
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FOREIGN KEY (section _id)
REFERENCES section_info (section_id)
ON DELETE CASCADE

);Illlll;

c.execute(sql)

sgl = ™"CREATE TABLE IF NOT EXISTS "student checkin" (
"checkin_id" INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
"class_id" INTEGER NOT NULL,
"student _id"  TEXT NOT NULL,
"timestamp" TEXT NOT NULL,
CONSTRAINT fk_class
FOREIGN KEY (class_id)
REFERENCES class info (class_id)
ON DELETE CASCADE
¢

c.execute(sqgl)

sgl = "™"CREATE UNIQUE INDEX IF NOT EXISTS "index_student" ON
"students™\  ( "student_id"
);IINII;

c.execute(sql)

conn.commit()

[encodings,names] = pickle.load(open(datasets, 'tb)) // ¥imserudeyalumhauds
encoding WURRAAATYUY
Tunthuay names fivde
vosbumiimiu 7 @rdudeya

YpaisanIsIUsaanna Y

t = time.time() // Butfulaan
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face_model = SGDClassifier(loss="modified_huber’) // ¥n1s Train Machine
face_model = face_model fit(encodings,names) Learning v

face_model.sparsify()

elapsed = time.time() - t // agUnaldlunng Train foya (elivuszeziaa
Tnguszaailunis Train)
print(elapsed) /7 uansiaildlunig Train

#print(face_model.classes_)

//Sumsvinnuees Server 1ag 0.0.0.0 nunetisaynynlnidndslannnnn IP Address uas

ssl_context="adhoc’ wunefaUaldlnsinaoa SSL/HTTPS laedl Certificate wuu Self-Sign

app.run(debug=True, host="0.0.0.0", ssl_context="adhoc’)
#app.run(debug=True, host='0.0.0.0")





