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ABSTRACT

The group of people who use sign language to communicate in public
areas faces challenges when they need assistance from individuals who do not
understand sign language. This can lead to slower or misinterpreted commmunication.
Recognizing the importance of this issue, the project aims to enhance the speed and
accuracy of sign language interpretation. The project introduces a real-time sign
language translation website that relies on Al technology, specifically Computer
Vision. This system works by scanning the hand gestures used in sign language and
then translating the signs into text on the website. It arranges the translated text into
coherent sentences, making it easier for those who do not understand sign language

to comprehend the intended message.
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2.1 N13138U3LT9AN (Deep Learning)

Deep Learning [1] A835n15138u3kuUsnludfmen1siag ukuunNI5191uYes
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Convolutional Neural Network (CNN) [2] #39 1A59918Usza syl uunou

¥

Tagdu Aegudl 2.1 [2] \JulasstneUszannidisufidnaesnisueaiiuvesuywdfueaiuingd

=

1%
|

dugey 9 uasdInquYesiuiigey 9 U a1edu LasnIiniuYedd Juwyuds

=De

« A
AWUNR I

(%
Y Y

Judunsaiseddniu inszuyedgisgaiaulauazuinumsey q Usenauiu

gih?i 2.1 f919LATIA519U89 CNN [2]



2.1.1.1 msfanaanualy (Feature extraction)
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1) Convolution layer 1iunszuiunisiildadnionnudnvasiauiddyves
sUnmeonan lnediaseuduiusvasfineadioguinaiuilndidsaenly (4] Taonisi
sUnmwdunpneiufinsesvieinesiuaivimihiifsgadnuazoonin fagui 2.2 (5] lngas

afnnuaNvurvesdunsfiaulasenuwseNiseni Feature map feiagalugun 2.3 [5]

%

JUN 2.2 fregavasnisviinisaeuligdu [5]

U7 2.3 N3v1 Feature map 3Mnn13Auligdu [5]

- dnwarveiinged (Filter) WWudinsesildlunisfnadnuaenaulavesdoya

f0E19YBIRINTBIVUIN 3x3 UARAIAITUN 2.4 [5]



U7 2.4 dansesvn 3x3 [5]
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- Stride WuAirwualunisideusiongsa (Fitter) 21desnislisinsesgnidouly

M Step Wils wansdsiegndlugun 2.5 [6] Weiwualyt Stride Wiy 1 uag 2

Y 1

JUN 2.5 fregnslunisifeudinges Wemmual Stride Wi 1 uag 2 [6]

- Padding Wudufignifinidly Inevhluazidnainiu 0 dielinisvieeulig

FULTIINAANTYY Feature map apadvuaWiniuBuNe Faguil 2.6 [6]

JUN 2.6 $79819904715%1 Padding el Padding = 1 %38 Same mode [6]



2) Hendusadlnaidadu (Rectified Linear Unit: ReLU) 1 ussidufiisauing
wazfiuseanSnmaA 1lesa1n 81 Input \Wuuan Slope agwiniu 1 maeania vl Gradient
laive (laifin Vanishing Gradient) dewalinsulunalais@uuin lneaunisves RelU

function [7] uaness@unIsh (2.1)

0 for x<0

()= rax(0x) = { 2.1)

x for x>0

81 x 1Juuan Derivative 983 ReLU Function = 1 tJunayuadidgigielinisinsu Deep

Neural Network ¥111#590L5701nTU WanIRIaunisn (2.2)

0 for x<0

f)-{ 22

1 for x>0

3) Pooling layer 1un15918aniiives Feature map IHRAUIALE NAILATIAS
Snwtayandfnyld Tnenalunis Pooling fi@esuuufie Pooling Aaer1Eddn (Max pooling)
waz Pooling AR8ALadY (Average pooling) UaN3aNLN1T¥N Pooling §312188AT1UIUTDS

a 3 J A a o & |
widiwesuaznisannuinudndululaseing [7]

lunsdifido9n13 Pooling A8A1g 1A (Max pooling) Ae3 Uil 2.7 1dun1s
° Yo )~ a o o = a = A a '
Mvualiiinsesduun 2x2 inwa wagvihnsdeuiiay 2 fina lagasidenaAigeniantuus
ag Pool 1NMNIUMEAINTDY Uagn15911 Pooling meAlaiy (Average pooling) Faguil 2.7

[7] lngagyimamanadgluusag Pool Nignniusieiinges

gﬂﬁ 2.7 f79819N15%1 Max pooling kag Average pooling [7]



2.1.1.2 msduundsean (Classification)
1) Flatten layer \uguiminisudasdeya Output Nivanedia Wil 1 47 e
wisendoyalieglu format insaudmsuidu Input Tiu Fully connected Layer fssiaagns

Tusy 2.8 [8]
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JUN 2.8 fiveeenisldanu Flatten layer [8]

2) Fully connected layer Huduiidenlosszning Feature Map iag Output
wuvanysel tuvsnedan 9 Neuron flegluduaniineves Feature Map aggnunluideusy
(Reshape) ni3ai3en31 Flatten wioasludnaselutudall fuideduveddasaiodszam
Wieuwuy MLP srarfu Feature Map IusﬁguqﬂﬁwﬁqLU%&JULaﬁausﬂ’ayja Input lUgelaseaney

Uszamney ﬁqgﬂﬁ 2.9 [8]

JUN 2.9 Madeuiuvetdaztuag1vauysally Fully connected layer [8]
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3) HarTugondwund (Softmax) [9] wledaen15l# Neural Network 5§ Output
gonidurn 0 w3e 1 Fefestidn Output 910 Neural Network 11aun157UsuAn Neural
Network Tiogsening 0-1 Faaun3ildiiTedn Softmax wieidandn Softrax function wand
Faauns 2.3 Tnewdaaini Output W1 Softmax nafildeonunain Softmax duasifuend
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O(Zj)= forj=1,.,K (2.3)

K Vi
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law zj fie 1 Output floana1n Neural Network

K fis 9717u Node w83 Output Layer

lagauyAi1A1Maon1190 Neural Network Aafn 25, 10 uay 12 Aiilaundn

aun1s Softmax AglenainsoenuIAIFUN 2.10 [9]

U7 2.10 Aranutnazfuves Output 7l Tneldauns Softmax [9]
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2.4 MediaPipe Holistic
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MediaPipe Holistic T¥n1svhauuanidsufussnitanisamadusiaanuge Tas
UsyAvEnnaasnisvinuaziueg fumunndiuazaunmusamasanideudeya e
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2.4.1 NM1591197UU849 MediaPipe Holistic

MediaPipe l¥dayaannnaes (camera) n383dte (video) iluunasdoyandnly
M3y Wedszanananmuaziflesgadvivigy 1wy MInsnduing, msAeaunis
ideuli, mswenuezdeuarluni, nsuszanananmidedn, msadedyaianisviian
WA (AR), MTILATIZININIG (pose estimation)

wonvNi MediaPipe feanansalidogaanunasdug 16 wu awannlidam,
Toyafuied, ndedouadi sun1aniaiedis (network) wagaunsaurdeyame i
Uszananauwazi dnuldauaudesnmsvesueundiduiiaundy

Msieuves MediaPipe $118udedldtoyaninumassngg FaaunsaUsyanana
dielilsnadmsnsesnsluteundindulfogegnioaazusiug,
udulsn MediaPipe Holistic agszyvimisvasuyudlngldlunansiaduiimg
uazlanaasey Keypoint ndsaintiudsi Keypoint fiszyldunutseanidiu 3 gaaula (Region
of Interest: ROI) AsUdRd LA TuLYIY 2 919 uagdumti udaTdldduiinsersanuiunu
deifiunuasBonvasgeiu 90ty Pipeline agvin1sesetinsudifinuasdongianves
90 RO faaosgn uiddldfulunafinsatudmuveduniuagiiofiossysumns Keypoints
AINAIUAT LLazéﬁgumauqﬂﬁwsJ%Lﬁumiﬁﬁ Keypoint #il#u157ufu Keypoint vasluna
mstumeunu sauiudu 540 keypoint+ Imagﬂﬁ 2.12 fumeunsvuTes MediaPipe

Holistic
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gﬂ‘ﬁ 2.12 Tupaun15vi1a1uves MediaPipe Holistic [18]

MediaPipe Holistic agldn1saianisalviinislunn o wsuarmdliiduaiiou
n RO wasuliieudsususniiieansrazinanlunismouaussves Pipeline nafinung
wasulmitnaduiuly venaniisiswhelilunaaunsadnwauaenadeiulgiiad
sUruazdestuliliAneuduauseninedledneuasileonn miediuissiuvesirsnieluus
agLnsy

2.4.2 Y3zANSAINNITNINIY

UsgAnSnmues MediaPipe tognusulsanasuSunsslvifiuss@nsamggalag
nsidteyaanvianguvaasiiaiu éf’gaem%’a%aﬁ MediaPipe Miflaiinuszansanildlng

1) n1519 GPU (Graphics Processing Unit) MediaPipe 19 GPU Wi oUsTunana
Yoy afifudounaznisieuiidesnisninmsiigs 1wy nsUszalanan i sdn (Deep
Learning) Wagm3UszanananIwdue fifesmsanuannsalunsmuiadigs lnensld GPU
yhlstanansauszananadoyalfistuun

2) msldlavtanzveaniodle (Specialized Libraries) MediaPipe 14laus3
ﬁgﬂﬁwuﬁﬁfumLawmﬁamiﬂismamamwLLazﬁﬁI@@ﬂNﬁUazﬁwﬁmw 1wy TensorFlow

Lite, OpenCV, OpenGL «Judu ieldlaus3manil MediaPipe a1unsaUszaianatayala

28190 UTEANS N 1NwaTI AL LIUEN
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v
a wva a o

3msldsuvuianisuaslausstugs MediaPipe Tdflsidunasaaraniilily
sruvUuinisuaslausituge wu nsdamaviiieaudl, MIdnnisnselateys, wagnis

Y

ININsnDoyadue) NeiuUsEAnSaInueanisvininuy

a [ 1

4) sl unaun1sUTZIIaNaN UT UL MediaPipe dn15USULASTURBUNTS

UszaranalviinzauivauazkeUndindunmawihauey iivelvillussdnsamiasanuas

nsvulanIuANRBINTYRE LY

2.5 71w Python
AlUsuNsU Python lunwlusunsumeuiiamesszauas laggnaenwuui

cal 1 '

Tdunwiaasudneude Tnedaanududauvedasasis wazhensaivesniweanld Tu

U]
o w a

druvesmautasyaddaiisndeuliduniwiaios Python Hn15¥19MMMUY Interpreter o
Hunsulayadsiiazussia weteudrgnieuszinanalinesfiumesiauniuiim
#oan1s wenantunwlusunsy Python Seanunsathluldlunsideulusunsuldnainuane
UszLan T,fﬂalzﬂéfaﬁ’wﬁmaéﬁmmawwmﬁmmwﬁa (General-purpose language) Jsvinliiin1s
ilUlgnuunswaelunansesansiuaszaulan Wy Google, YouTube, Instagram, Dropbox
waz NASA (Judu

2.5.1 OpenCV-Python

OpenCV 8911371 Opensource Computer Vision Aarunsaldauldng lae
ANuansa fe Hredamstuiflevdesunim wisldiAansiasuuvasiusunm g1y
vlinmdntu vlinmuae wisetaslunsandyanasuniu (Noise) lugunn wazdimedia
AdlunsUszananannilizoninmsuusszinnuesing

2.5.2 Keras

Keras 1§ ulaus1371Ana1nN19378909 Goosle Lab 7 bAAAAY wazWaw
Platform lnsifuaiioenldau TensorFlow Tudommdunmu suidewnanarududouly
n5l491u TensorFlow vildaansa@eulusunsuriu Keras lalaense Keras 10U APl dnsu
Deep learning wislinesansiuldlunisads neural network udeusienisn Python
WarIBI3UNISAII neural network 910 back end waneUsenis wazdu APl fid1esianis
Soufuarlderuiiesaind python front end Aiflsedures abstraction g wiouied
#donlun1sld back end waneusznisifienisduaa vinli Keras 41091 deep learning

frameworks 3u 7 ity lviEisuduldnulaietuegiawn
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2.6 7191 CSS

CSS Aanwlusunsuilangeuann Cascading Style Sheets Faudunwidmsu
o < I3 2 o [} o & 1 1 a dy [
AmuagUeuukaznskanavatIvled Tny CSS Iddmsuimunaladsingg wu dNunds
(background color), Y1AKAEFUIIVBINITNYS, VU IALALIUTINVDINABY, N13TIALDM,
wazduq wisliiulediinmsuansmanaisanuuazidusuilevinniu

CSS AU HTML W uvud 19181901 1ag HTML Td@1usunivunlaseas 19ve9

ya o A

Auladuaziilon lusaed Css Todmsuimunsuuuunazaladuenivles wislifidnuasy

= a a

A189ULAZINTIS s muNzal nslevsassn1Tiniuglrasadvledntiuseansaaw

a I a &£
u68MWaﬁuu13Lﬂﬂm7ﬂ8ﬂ%u

2.7 a1 JavaScript

JavaScript flanrwlusunsumsuiiunesitdlunsWauitasysulsaivleduas

<)

a Y < P o Y o [ o Y @ = a a 1
wounaaduliv Wunwingnihunlddundnlunsvibiduleddussdnsanuazaing
Uszaunsalglianau 39 Javascript finnnuanunsalunisyuwsaasaiupuiionuivles
leegnamainuane wu wiin/au/udluiient HTML, nsdanisiugdiuunisuanina (CSS),

msluandeyawuuan (live data loading), Msmauawessield (user interaction) \Uusiu

Y I

Yayadl JavaScript TglunisuszananaauIsauInialelias 1w

e

1) Fosaangld (User Input) 1wu deyaiigflidousiunosy, msadndy, viens
nsgydue vty

2) foyyanniB$mie3 (Server Data) Wy Foyaiignasnain@suesin AJAX
W3BNTIMAAUBYaN AP

3) 03a31ng1uTeYa (Database) LU N15AITBY AN UT DA MySQL,
MongoDB, Firebase Wuduy

2.7.1 M5¥i191u

JavaScript tun1elusunsuildlunisdouansudi slaaidud (client-side
scripts) uniules lnan1wn JavaScript 199oyaa1nvaisunanig ¢ JieUszunanaway
Usuwssnsvianuvesiuludldegismannnans fegistoyadt Javascript 1aulsiagu

1) DOM (Document Object Model): JavaScript au15a1 18 auwazUsuLUa su
Tssaiauazitevvemduivlesiiiu Dom Faudulueaililunmsuandasaiuazidon

2830na15 HTML way XML vudulae
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2) foyannlesu (Form Data): Werldnsendeyalunesuuuiuled avamnsa
1% JavaScript tleiihisuazysvananadeyadiglideuidun

3) HTTP Requests: JavaScript anansavhnsasswelududsnnesifiesunsods
Toyadnnuvasioyaniguan Wy NMIlvandeyadnn APl wsenisastaaniuy AJAX

4) Cookies kag Local Storage: JavaScript @u19alas1u Cookies hag Local
Storage tiawfudayauuiedosld uadlideyamanilunisufuudsuszaumsainsldanmges
A

5) N15USULAS CSS: W1 JavaScript, @nunsaidnfianazUsuuasalng CSS voq
i duladld 1 WasuAumds, Ufvnnauasiumitesesdusznoy HTML

JavaScript lgUagaanatgunaseing 9 delimduladvhauldauiisesnisuas

USuugauszaunisainsidanuvesldlaesadiusydnsam

2.8 AJAX
Asynchronous JavaScript tag XML (AJAX) Aon1snauNaIuiuvesvnalulad
[ [ a v o o Y a o ! v v X d' [
s uLeUndiaduiliiuieundintunsuauewienislaneuvesldisitu wWelan
N D v v & a Y ' = a = i o
muig ldvesnuldnauiulivkeundindu 1y Weninwadnlunienaeniai ey
13 3 = 1% v acs ¢ = 1% I o 9 v v
winlwesazuandsuleyaduidiviiesnialng msuanildewteyasaluavgiilin
wavuminuardndangUszaunisaivesdle de AAX uueUndinduazaiunsaduas
Fudoyaluiiundsiiolilimsimssniivamaiiesdiuges 9 wihndnduwiiiu
AJAX 19 JavaScript wag XML atlaldsrunsisenlduuy asynchronous 1o
windwesuazd@snesianidsudeyaiu deluisnagesuiedsmusiwesianildsudoya
MLUURLAL wazlUTeuiiguiunsuaniUisudayane AJAX
1) msuanwasudeyalaglily AAX lulueauuuduiu wsiwesdedve
HTTP ludsilad@snnesidedldnniiunisuisedis udsiiesiisuiasyssinananvauazds
v S o % I3 4 & 13 e Y @ v v 19 ad &
Payan uiulseluduusiwes annduuniwessusendnivaledeyalndluisnisi
wsiwesazlnandnaswimiludndeyan Sesveusznaudlenisivd sunlananios
wennil lwindwesenadeivevessdaiiigendwisiudsnnesinauntniu
2) nMsuaniUdgudeyaiu AJAX ununiaggmani i AJAX agldilandu

JavaScript Lﬁ"aa%ﬁq XMLHttpRequest object VULUSTIRS 91011 AJAX 98520509038

Y

minlugukuy XML 3 XMLHttpRequest object azgndsldaiuidiniaed Budiniaesin

Y

N15UTEUIANANINNTTRIVBLALABUAUBIIUTBYATITBID AATEIUT1IgeTardUinaninge

Uagtumedeyaagalaglidossissniniu
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2.9 Django Framework

Django Framework tJwwsadsn (framework) @wmsunisianuivueunaindu
(web applications) Ingldn1w1 Python Wundn lne Django Amuaiuisalunissans
foyaunzairauivueundintutiuvineg i iuasiissanam

foyafl Django 19 snanvansunassing 4 T

1) g1udioya (Database) Django aansnilieusioriugiudoyainannvangls iwu
MySQL, PostgreSQL, SQLite, iag Oracle Lﬁ'aﬁ‘i’@miﬁﬁayjaﬁLﬁ'msﬁaqﬁ’waﬂwﬁm%’u LU
ouarldann, Tensdudn, viedeyailfluneundindusing

2) HTTP Requests Django mmm%’u%’a%aﬁ'aﬁmmu HTTP requests vil®
Uszadana wardsinaunauludalld wu nmsasawazdunndayaniuwuunesy, nssu
ToyaangliuIL AJAX requests

3) Inlduazszuuiudeya (Files and Data Storage) Django @111309AN15LHE
uazdeyatidansunssulnaning lnsaunsaifudoyalndldlussuulndvondsvinesnie
U'%mitﬁu%uuaiuﬂanﬁ LU Amazon S3, Google Cloud Storage

4) MsFaALazn1sUAe (Configuration and Settings) Django a&u15ald

Taya31ntWANIIAAN (settings) WioMnUAAI1S 9 YasUBUNTATY LY N15AIMUAAT

'
a

wdeya, AGSNAY, N13TMuAAINISAsAIALUaBAsY

N

P

. vy o ~ v ) I3
Django Framework M dayainvaisunadsng q weas1wazdnnisiiviey

NAATUBE NN UTEANS N NWaLTIDD 0 bo oMU EY
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2.9.1 Tas3a519lUs1aa Django Framework

Tassasliaineslu Django wansisgui 2.13

U7t 2.13 TassadrsTnlaimeslu Django

'
[y

Tneustaringlulniames Django_ project fwihiiststl

1) manage.py F8lid script dmsusudasng o fiiertestu Django 1w Run
Server, Collectstatic, Model & Migration WHudu

2) _init__py fe initial IWduselwaian q fl3Avu Python Package Tmois
annsauiiy Script msvhemadlUlulwgdle

3) settings.py Aolnglddwunssaanlusiany nssaawen, 1an, Path,
grudeyaild 1usy

a) urls.py Aelndfldifiunis routing ves HTTP request 3ei3andnegnainng
AmuA url pattern 989 Django project

5) wsgi.py aQIWﬁﬁI%LﬁU%@mUGIUiL%ﬂE"T’]%%JUﬂ’li Deployment (Production)
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2.9.2 N1991197U849 Django Framework

a

lngn1sviauduiuy MTV (Model-View-Template) wanen159191ua e U
2.14

gﬂﬁ 2.14 TumdUNITYINULUU MTV 999 Django

mnzﬂﬁ' 2.14 Model ﬁad’auﬁ'ﬁusﬁaga%ﬂ Application d@7u View d@145u
Uszananamdmsodeyania o (mdoudu Controller) udaloulduaninansadiuves
Template waz Template ABNLIA Application Lﬂuﬁauﬁli‘lﬁfﬁmmmaﬁﬁmﬁamaé’wa‘mﬂmi
Uszananalu View snuanswalumiiniiusauiu HTML

Tnendnn159191u83 Django 9213191nN15811 url wdaFeilum url ﬁgﬂéfaa
T urls.py wdaniu 9zv1n381u code Tu views.py Tuduiliieades Insaziidiwasude
models.py ﬁﬁ%’aa&a Structure 989 Object lu database 715185195 ULAF WaRIWABONIN

Gunthidunalid himl Tu template fsgufi 2.15

JUN 2.15 MyvihauUesduves Django
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Django URL Aadauditstonlidnmsun137e path 198 django iieli@a django
$uFi url Ngndadnunazdesthluvinnuillanassdiulvuegials Ineazgninulilug urls.py

g9 code U84 path #1199 8 url UaAAIAIFUN 2.16

gﬂﬁ 2.16 code U949 path #19 9 ¥83 url

. . & | cs' v Y o ) ° | ' cs'
Django View fio duditsneliiiulandmsunsinauludiunis 9 mu path 9
lansebilu url Tneazgninuliiilig views.py lnadaagne code Tudiuvesnis register

VB view LaAARIgUN 2.17

g‘tlﬁ 2.17 code Tugiuveins register Ua view

Django model Ao @auts1te1lisanuy Structure 499 Object Tu database
Asragthunldlunisvinu lagaggniiuliilng model.py lngsiegns code Tudiunes

model LLaméﬁ’agﬂﬁ 2.18
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U7 2.18 code ludmuves model

Django Template Aon1514 Django logic W ludaelun1svinauaesntniv
html Wagaanduluuisdu wae grglumsinuliiesenisdseyaluninivluvlud
Msvieuves view lagld html azgniiulilulnames templates lnagiaagns code Tudiu

Y84 template LLamﬁquﬁ 2.19

gﬂﬁ 2.19 Code n1514 Django template Tun1svinlud html

2.10 WebSocket

B Protocol Mvhanueguu Socket ffunsideusiauuy TCP (Transmission
Control Protocol) $943U Full Duplex %39 Bidirectional Communication (mi?{ammuu
apsiiamns wueds WudSunazddaldlunanfeatu) iWusnnsgufignimunalag IETF

(Internet Engineering Task Force) S#a RFC6455 (The WebSocket Protocol) auiunld
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AUTEUUNABINITNITEMANTBYAKUY Realtime LU s8UU Chat, S2UU Notification, s8UU

ﬁu, Game, Developer Tools Lazdu

JUN 2.20 msfudateya

1) 61 Web Browser (Client) éjmm'ﬁsﬁauﬂa%m Web Server

2) Web Browser 3gfasvinnissesvatdu WebSocket Handshake Request U
&4 Web Server

3) Web Server naunausl 1 WebSocket Handshake Response (lu/dl7oya
NAUNINIY) mmfuﬁﬂL?'mﬂizmumiu,aﬂLU?{SuﬁayjaﬁJuide Web Browser wag Web
Server

0) msfudsteya annsavildia 2 fianns wagldesselvineladneviaings
Jeaveveyauinou

5) wiazeheaunsads (Push) Teyalusnmiiuleiag
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U 2.21 m3dieusie WebSocket

n15.8auneluds WebSocket agld URI Scheme 10U ws wag wss avaane 9
U http way https I ws 1 unsideunenuy Non-secure Lag wss LUUNSITDUABLUY
Secure fis WebSocket ﬁﬁwmagﬂiuu TLS (Transport Layer Security) Ing TLS 1unalulad

nsusiadeya WeliuanuUasnsdelunisdeaisvisenisdatoyariu Network

2.11 BootStrap

BootStrap tUutsuiisn (framework) AldluniswaunivleduazLoundindu
g dyou o o o < s A =~ 1 v
Junsandudluenismsiauwivled esndanuauisalunisyigliniseeniuuiay
Waudvledidwsosdinedu Ing BootStrap AynAd3 (classes) wazalnaiinmuauineu
(predefined styles) Nvaelasraivladnfin1snovaussuazdnuvuznsuanwanaisauls
981955 MAT Y

'
a

Yoyail BootStrap Ianainnsivuamadsuazaladlugiudoyaves BootStrap
slnefiddsuazalndiignarsduslildnulunsadaivled Sssenoulufeesdiuszney
Gms] L grid system, typography, buttons, forms, modals, navigation bars, dropdowns,
tooltips, wazduq Snunune

2.11.1 N1591197U°U99 BootStrap

15919 BootStrap dtunausiel

1) BootStrap tuazldlaseadrsludnuwae Grid System lunisdminuadionvives
Suladuanafagud 2.22 Tnsasudswosiiuiluroumuuesoondu 12 9oe wh 1 fu lunsd
fisnioanis 3 aeduil inflenaazutsiiuliidu 4 Yo S1uau 3 0 Aewld 12 des uiFe wn
Foamsuvsituinu 2 reduflnefauni 9 fu Tneervzudituiliidu 6 deq $1umm 2

0 Nazld 12 Fosguri
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U 2.22 Grid System

2) BootStrap Ias1sszunlivngdugunsalindeud Jeiinsieszsuugaiae
#1198 (Responsive Breakpoints) Inen1sld media queries Lin1ugnsine q Tildau Loy
Bootstrap axldmnunetusueamiiee (minimum viewport widths) lunisimuaveuian
votee uazveneLiuumumuantiefiiudsuly wu fefieasdvunaviieeiiofiorzer
i 576px sedduiledefldglunuiueuszegszning 576px fis 767px 3edduuiiy
AL svesinaearey i 768px aufls 991px wardudu 992px Fulufaziduni
0AOUNADS

3) BootStrap ¥11n15@3749 Class 989 CSS 1uruannalnleau Iny Class unag
frtusinsdeliizeutesuda vlnislisndudedufinriensie g lulwg css 8n Faasyinle
sransaldeuldisuazsangatu endegady

- col-3 umsszyneduiilifiug 3 des ainviovun 12 dos

- text-right LunssEyITViTenLeER 1LY T BootStrap aglden CSS 15
Ju text-align: right

- img-fluid 1unsszyli class dagsinsladn max-width: 100% wag height:
auto adluluguisndioams wasvtlsisududu responsive lunngunsal

4) BootStrap f11A3 eileng eesrusznaudibhsnldauldlusiui wu Media
Object Tifugainiasilefiionlinaguuasidomeglugaifieaiu s BootStrap axlimaegng

999 HTML wag CSS unsaunuialiaiunsarnasnwaiunlulalayius
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N1399NLUUKAZNITIAVIUIYYITNUS

3.1 N1923NLLUU

3.1.1 N1599NKUUNISLNU Dataset
WeulUswnsunsaduilensanstneainndesduneulanely Hand Landmarks U89

mediapipe lanseudndsusauliefinraduliuasduiinnn Awwandlugun 3.1

JUT 3.1 vimnanwnilefinsaadunaydudin

Jauiunmigniuiinlulvawmesawiioluwsiazdn duandlugui 3.2

U 23/10/2566 1:58 File folder
W Eu Tasumnyin 3/ 154 File folder
M snuwnans 66 File folder
|_PHEE /2 3 File folder
. 3/ 9 File folder

M suen : 3 File folder

Ll g T :55 File folder

[__FERH] 7 File folder
M snlvin 23/ :59 File folder
M salvinTedu T File folder
It J 56 File folder
| e 3/ 2 File folder
| ol z 5 File folder

M suwonas 3/10/2566 1:46 File folder

JUN 3.2 Wawmesniuiinn1wilausaz



amawdefidaiululnawmes Inednnuday 200 1w duanslugui 3.3

JUN 3.3 sunwilentuiinlulvlawnes

'y | | A o = o °
FIDENNIN VLA AUUNIBVIFUNUILNNED UMWY 10 A1

JUN 3.4 vimanwnileddn Worry

23
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3.5 YIMN19A19189A111 Thank you

3.6 NN9N1WIEBA131 Never mind

3.7 YIMN9N1EBA1I1 Good luck

24
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3.8 YINNNIWIHBA1IT Meet

3.9 INA1IABANIT Sorry
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U

a
N

7 3.10 ¥113n1E1E0A1I1 Working

3.11 Y9 ¥3eA1I1 Dangerous

26
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JUN 3.12 viimanwnileddn Appropriate

JUN 3.13 imnan1wniled1dn Computer

nUUIr1UNW Dataset Neglulainesitglunaliieviinaeuiaznaaay
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3.1.2 MseanuuuMsEindaulasagaulung

Tudumeunisiinaeunasnaaeulinadniufosinisuimateyadmiuld
Anaeu uagnaasulunaiiiolflunismaaeumuwsiugvedluna Tnevinnisuvsyadoya
oo 3 daw (1] fal

1) Training set 471U 160 AW (80%)

2) Validation set 2¥311n151 U910 Training set 10%

3) Test set 97U 40 AW (20%)

(%
o o

TURBUNITYIN Sign Language Recognition wanslansgu? 3.14 laeisuainnng
) ::4' @ v o dl' v a 2 1 = = 1
WgUNAY Dataset Liuvihnisseueanaiielilunaladiouiinimisluufeguniwiioluws
LA NAIINNIUTUNBUNISENADULarNAdaUluna azvinnisuluwmalulglunisvinune

sunmieiengunmawileluusiazAniinaeulunaly

Training Test

U7 3.14 vdenlaegunsun1svia Sign Language Recognition
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= =%

CNN Model Nignilnaeunasnaaaudmsukensuninntwileluudazan lagyin
n1588nLUU CNN Model \Husnuiu 6 Layer Usenaulumediufidu Convolution & RelLU
317U 4 Layer wazdrufidu Fully Connected & ReLU ffu SoftMax ag19ag 1 Layer w@na

Faguil 3.15

5U# 3.15 Layer 83 CNN Model dmungnsunimaiwiileusazen

usiag Layer 999 CNN Model floanuuuiinuauifdsielud Tnsfidiagrsves
wiwesifmuslfnavesdunadniiung 32x32 faguil 3.16

1) Input: Yeyaguamatwilofliainnismaassufuruin 128x128, 56x56,
32x32, 2828, 24x24 ey pixels wanzaudign Tnomvaassildvun 32x32

2) Layer 1-4: Judruwes Convolution Misznauludie Kemel size 1u1n 3x3
pixels 715l Step Tun1sidende 1 pixels Tnon9iiiy Padding 0 Wl wagldilardunes ReLU
TunrsAuuneudsluganisvin Max pooling Wisansiuiunisfiwesild Jeeenuuvwuin
15 Max pooling Tiwwin 2x2 pixels wazidoudiaz 2-pixel wuuldifin Padding vl
YUINANAL 4 1917

3) Fully Connected: 13191011591 Flatten Lﬁaﬁm‘%m%’a%amﬁ‘]unﬂma% 1
ﬁﬁmmﬁ?uﬁ%%éﬁqﬁﬁu ReLU iaruaa wazdslugafladduaes SoftMax 1floviinis
funamaniieldlunisineg

4) Output: 9zuanfn 0-1 lngnasinvesnuuianduvesnatanundes
winfu BsAnfiunniignazgnihanfunisssyranavesdeyailiviune

5) n1svinuszansnnuseneudae Optimizer 19 Adam Tudauves Loss

Function 14 Cross entropy
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Layer (type) Output Shape Param #

conv2d (Conv2D)

max_pooling2d (MaxPooling2D (None, 16, 16, 32)

)
conv2d 1 (Conv2D) (None, 16, 16, 128)

max_pooling2d 1 (MaxPooling (None, 8, 8, 128)
2D)

conv2d 2 (Conv2D) (None, 8, 8, 256) 295168

max_pooling2d 2 (MaxPooling (None, 4, 4, 256) 2]
2D)

conv2zd 3 (Conv2D) (None, 4, 4, 512) 1180160

max_pooling2d 3 (MaxPooling (None, 2, 2, 512)
2D)

flatten (Flatten) (None, 2048)

dense (Dense) (None, 128) 262272
dropout (Dropout) (None, 128)

dense_1 (Dense) (None, 180)

To params: 1,788,388

Trainable params: 1,788,388
Non-trainable params: @

JUN 3.16 msfiwesvedusiay Layer vadlumanldlunisuensuninaiwiile
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o A aa < = 1 ¥
mimmamwmamﬂgﬂmwimuauwmLﬂugﬂﬂﬁwmmmaumazmimmﬂﬂam
wnviuglu Model Tuila Server fivhnistinasuazlioidnmludaninuiulanivlowas

daluuanana? Client Insudenlaezunsunisimuneniwiieaingunm uansldnegui 3.17
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14 Django framework lunsas1aiuneundinduiiiowansnamudaniuwiilouay
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3.2.2 Webcam

Webcam @ msunsifiu Dataset iieldinsunasnageulumanlanwiile &
uandluguil 3.23

- 3U Fifine K420

- Frame rate: 30 FPS

- maximum dynamic resolution: 1440P/2k

5U# 3.23 Webcam fu Fifine K420
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import os
import cv2

import mediapipe as mp

DATA DIR = 'D:\jectsun\data41-50'
if not os.path.exists(DATA DIR):
os.makedirs(DATA DIR)

number of classes = 15

dataset size = 250
cap = cv2.VideoCapture(0) # Changed to use default camera (index 0)
mp_hands = mp.solutions.hands
hands = mp_hands.Hands(static image mode=False, max num_hands=2,
min_detection_confidence=0.5)
for j in range(number of classes):

if not os.path.exists(os.path.join(DATA DIR, str())):

os.makedirs(os.path.join(DATA_DIR, str(j)))

print('Collecting data for class {}'.format(j))

done = False

while not done:

ret, frame = cap.read()

# Detect hands
results = hands.process(cv2.cvtColor(frame, cv2.COLOR_BGR2RGB))

# Draw hand landmarks (optional, for visualization)

ar
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if results.multi_hand landmarks:
for hand_landmarks in results.multi_hand landmarks:
mp.solutions.drawing_utils.draw_landmarks(frame, hand landmarks,

mp_hands.HAND_CONNECTIONS)

# Get bounding box around hands
X_min, y_min, x_max, y_max = float('inf), float(inf), float(-inf), float(-inf)
for hand_landmarks in results.multi_hand landmarks:
for point in hand_landmarks.landmark:
X,y = int(point.x * frame.shape[1]), int(point.y * frame.shape[0])
X_min = min(x_min, x)
y_min = min(y_min, y)
X_max = max(x_max, X)

y_max = max(y_max, y)

# Increase the size of the bounding box
X_min -= 25
y _min -= 25
X_max += 25

y_max += 25

# Ensure the bounding box stays within the frame boundaries
X_min = max(x_min, 0)

y_min = max(y_min, 0)

X_max = min(x_max, frame.shape[1])

y_max = min(y_max, frame.shape[0])

# Draw a frame around the hands

cv2.rectangle(frame, (x_min, y_min), (x_max, y_max), (0, 255, 0), 5)
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cv2.putText(frame, 'Ready? Press "Q" to Start Capture, "Esc" to Quit', (50, 50),
cv2.FONT HERSHEY SIMPLEX, 1, (0, 255, 0), 2, cv2.LINE AA)

cv2.imshow('frame’, frame)

key = cv2.waitKey(1)

if key == ord('q):
done = True

elif key == 27: # 27 is the ASCII code for 'Esc'
done = True

break

if done: # Start capturing images
counter = 0
while counter < dataset size:

ret, frame = cap.read()

# Detect hands

results = hands.process(cv2.cvtColor(frame, cv2.COLOR_BGR2RGB))

# Draw hand landmarks (optional, for visualization)
if results.multi_hand_landmarks:
for hand_landmarks in results.multi_hand_landmarks:
mp.solutions.drawing_utils.draw_landmarks(frame, hand_landmarks,

mp_hands.HAND_CONNECTIONS)

# Get bounding box around hands
X_min, y_min, x_max, y_max = float(inf), float('inf), float(-inf), float(-inf)
for hand_landmarks in results.multi_hand_landmarks:
for point in hand_landmarks.landmark:
X, y = int(point.x * frame.shape[1]), int(point.y * frame.shape[0])

X_min = min(x_min, X)
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y_min = min(y_min, y)
X_max = max(x_max, X)

y_max = max(y_max, y)

# Increase the size of the bounding box
X_min -= 25

y_min -= 25

X_max += 25

y_max += 25

# Ensure the bounding box stays within the frame boundaries
X_min = max(x_min, 0)

y_min = max(y_min, 0)

X_max = min(x_max, frame.shape[1])

y_max = min(y_max, frame.shape[0])

# Draw a frame around the hands

#cv2.rectangle(frame, (x_min, y_min), (x_max, y_max), (0, 255, 0), 5)

cv2.imshow('frame', frame)

key = cv2.waitKey(1)
if key == 27: # Press 'Esc' to stop capturing
break

cv2.imwrite(os.path.join(DATA _DIR, str(j), '{}.jpg'.format(counter)),
framely_min:y_max, X_min:x_max])

counter +=1
cap.release()

cv2.destroyAllWindows()



AARNUIN U
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import os
os.environ['TF_ CPP_MIN LOG LEVEL'] = '3'
import tensorflow as tf

import cv2

import mediapipe as mp

from keras.models import load _model
import numpy as np

import time

import pandas as pd

# Load the pre-trained model

model = load_model('D:/jectsun/model/CNN_1.h5')

capz =0

mphands = mp.solutions.hands

hands = mphands.Hands(max_num_hands=2) # Set max_num_hands to 2
mp_drawing = mp.solutions.drawing_utils

cap = cv2.VideoCapture(0)

_, frame = cap.read()

h, w, c = frame.shape

img_counter = 0

analysisframe ="

letterpred = ['Care’, Thank you', 'Sorry!']
last_prediction_time = time.time()

result P =
confidence P =""
while True:

_, frame = cap.read()

k = cv2.waitKey(1)
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if k%256 == 27:
# ESC pressed
print("Escape hit, closing...")
break
current_time = time.time()
if current_time - last_prediction_time >= 3:
analysisframe = frame
showframe = analysisframe
cv2.imshow("Frame", showframe)
framergbanalysis = cv2.cvtColor(analysisframe, cv2.COLOR BGR2RGB)
resultanalysis = hands.process(framergbanalysis)
hand_landmarksanalysis = resultanalysis.multi_hand_landmarks
if hand_landmarksanalysis and (len(hand landmarksanalysis) == 1 or

len(hand _landmarksanalysis) == 2):

x_max =0
y max =0
X_min = w
y min=h

for handLMsanalysis in hand_landmarksanalysis:
for lmanalysis in handLMsanalysis.landmark:
x, y = int(lmanalysis.x * w), int(lmanalysis.y * h)

if x > x_max:

X_max = X
if X < x_min:
X_min = x
if y >y max:
y_max =y
if y <y _min:
y_ min =y

# Draw dots on hand landmarks



mp_drawing.draw_landmarks(analysisframe, handLMsanalysis,

mphands.HAND_CONNECTIONS)

y_min -= 20
y_max += 20
x_min -= 20

x_max += 20

analysisframe = cv2.cvtColor(analysisframe, cv2.COLOR BGR2RGB)
analysisframe = analysisframely _min:y max, x_min:x_max]
cv2.imwrite('D:/jectsun/data/test/23.jpg’, analysisframe)

analysisframe = cv2.resize(analysisframe,(32,32))

X_pre = np.array(analysisframe)
x_pre = x_pre.astype(float32')

X_pre = x_pre/255

X_pre = np.reshape(x_pre ,(1,32,32,3))
prediction = model.predict(x_pre)

print(prediction)

label = ['care’, 'thank you', 'Sorry!']

result = label[np.argmax(prediction)]

confidence = round(np.max(prediction) * 100, 2)
print("Predicted real ", result)

print(‘Confidence : ', confidence)
last_prediction_time = current_time
result P = result

confidence P = confidence

# Draw result and confidence on the frame
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cv2.putText(frame, f'Result: {result P}, (10, 30), cv2.FONT HERSHEY SIMPLEX, 1, (O,
255, 0), 2, cV2.LINE_AA)

cv2.putText(frame, f"Confidence: {confidence P}%", (10, 70),
cv2.FONT HERSHEY SIMPLEX, 1, (0, 255, 0), 2, cv2.LINE AA)

framergb = cv2.cvtColor(frame, cv2.COLOR BGR2RGB)
result = hands.process(framergb)
hand landmarks = result.multi_hand landmarks
if hand_landmarks:
for handLMs in hand _landmarks:
x_max =0
y max =0
X_min = w
y min = h
for Im in handLMs.landmark:
X, y = int(lm.x * w), int(lm.y * h)
if x > x_max:
X_max = X
if X < x_min:
X_min = x
ify >y max:
y max =y
if y <y min:
y min =y
y_min -= 20
y_max += 20
x_min -= 20
x_max += 20

cv2.rectangle(frame, (x_min, y_min), (x_max, y_max), (0, 255, 0), 2)



capz=capz+1

cv2.imshow("Frame", frame)

cap.release()

cv2.destroyAllWindows()
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import tensorflow as tf

from tensorflow import keras

from tensorflow.keras import layers, optimizers, datasets
from matplotlib import pyplot as plt
import numpy as np

import cv2

import imutils

from imutils import paths

import os

import random

from os import listdir

from tgdm import tgdm

from os.path import isfile, join

width = 32

trainpath = 'train/'

testpath = 'test/'

trainlmg = [trainpath-+f for f in listdir(trainpath)]
testimg = [testpath+f for f in listdir(testpath)]

trainlmg,testimg

def img2data(path):

rawlmgs = []
labels =[]
h=0

width = 32

for imagePath in (path):
img_train = list(paths.list_images(imagePath))
for i in img_train:
img= cv2.imread(img_train[h])

img = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)
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img = cv2.resize(img ,(width,width))
rawlmgs.append(img)
h+=1
| = imagePath.split('/)[1]
if l=="0"
labels.append([1,0,0])
elif L =="1"
labels.append([0,1,0])
elif l == 2"
labels.append([0,0,1])

print(str(h)+"/"+str(len(img_train)))
print(imagePath)
h=0
print("complete”)
return rawimgs, labels
x_train =[]
y train =[]
X_train, y_train = img2data(trainimg)
print(len(x_train))
print(len(y_train))
x_test =[]
y test =]
x_test, y test = img2data(testimg)
print(len(x_test))
print(len(y_test))
X_train = np.array(x_train)
y_train = np.array(y_train)
X_test = np.array(x_test)

y_test = np.array(y_test)
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x_train = x_train.astype('float32")
X_test = x_test.astype(float32')
X_train = x_train/255

X_test= x_test/255

print(x_train.shape)

print(y train.shape)

print(x_test.shape)

print(y test.shape)

X_train

model=keras.Sequential()

model.add(keras.layers.Conv2D(filters=32 kernel_size = 3 strides = (1,1),padding =
'same’, activation="relu',input_shape = (width,width,3)))

model.add(keras.layers.MaxPool2D(pool_size=(2,2), strides = (2,2), padding = 'valid’)

model.add(keras.layers.Conv2D(filters=128,kernel_size = 3,strides = (1,1),padding =
'same’, activation="relu"))

model.add(keras.layers.MaxPool2D(pool_size=(2,2), strides = (2,2), padding = 'valid")

model.add(keras.layers.Conv2D(filters=256,kernel_size = 3,strides = (1,1),padding =
'same’, activation="relu’)

model.add(keras.layers.MaxPool2D(pool_size=(2,2), strides = (2,2), padding = 'valid")

model.add(keras.layers.Dropout(0.2))
model.add(keras.layers.Flatten())

model.add(keras.layers.Dense(units=128, activation="relu’))

model.add(keras.layers.Dropout(0.2))
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model.add(keras.layers.Dense(3,activation="softmax’)

model.summary()

model.compile(optimizer=tf.keras.optimizers.Adam(learning rate=0.0001),loss="catego
rical_crossentropy",metrics=['accuracy'l)

history=model.fit(x=x_train,y=y train,epochs=20,batch size=32,validation split=0.1)

plt.figure(figsize=(15,5))

plt.subplot(121),
plt.plot(history.history['accuracy'])
plt.plot(history.history['val accuracy'])
plt.title(model accuracy’)
plt.ylabel('accuracy’)

plt.xlabel('epoch’)

plt.legend(['train’, 'validation'], loc="upper left')

plt.subplot(122)

plt.plot(history.history['loss'T)
plt.plot(history.history['val loss'])
plt.title('model loss")

plt.ylabel('loss')

plt.xlabel('epoch’)

plt.legend(['train’, 'validation'], loc="upper left')

test_loss,test_acc=model.evaluate(x=x_test,y=y test)

print("Test Accuracy %.2f"%test acc)

y_pred = model.predict(x_test)

#y pred = [np.argmax(y_predl[i]) for i in range(len(y_pred))]

#y test class = [np.argmax(y_test[i]) for i in range(len(y_test))]
y_pred class = np.argmax(y pred,axis=1).tolist()

y test class = np.argmax(y_test,axis=1).tolist()
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from sklearn.metrics import confusion matrix,f1_score

import pandas as pd

import seaborn as sn

cfArr = confusion_matrix(y_test class, y pred class)

dfCm = pd.DataFrame(cfArr, index = ['0','1",'2'], columns = ['0",'1",'2])
plt.figure()

sn.heatmap(dfCm, annot=True, crnap="Blues")

plt.title('Confusion Matrix',fontsize = 15)

plt.show()

img_pre = list(paths.list_images(‘'data/"))

img= cv2.imread(img_pre[1])

new_image 4 = cv2.cvtColor(img, cv2.COLOR BGR2RGB)
plt.figure()

plt.subplot(122),plt.imshow(new_image 4)

img_re = cv2.resize(new_image 4 ,(32,32))
X_pre = np.array(img_re)

X_pre = x_pre.astype('float32)

X_pre = x_pre/255

X_pre = np.reshape(x_pre ,(1,32,32,3))
predict = model.predict(x_pre)

label = ['0','1",'2]

result = label[np.argmax(predict)]

predict,result

model.save('./model/CNN_1.h5')



AMARNUIN 3
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import json

from channels.generic.websocket import WebsocketConsumer
import base64

import cv2

import numpy as np

from keras.models import load_model

import cv2,0s

import numpy as np

import mediapipe as mp

os.environ[TF CPP_MIN_LOG LEVEL'] ='3'

current_time = 0

model = load_model('/CNN_M0-100.h5"

mphands = mp.solutions.hands

hands = mphands.Hands(max_num_hands=2) # Set max_num_hands to 2
mp_drawing = mp.solutions.drawing_utils

result P = "null"
confidence P =""

analysisframe ="

b = os.path.dirame(os.path.abspath(_ file ))

list1 =[]

class ChatConsumer(WebsocketConsumer):
def connect(self):

self.accept()

self.send(text_data=json.dumps({
'type' : 'connection_established',

'massage”:'You are now connected'
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1)

def receive(self, text data):

try:
encoded data = text data.split(,)[1]
data = base64.b64decode(encoded data)
np_arr = np.fromstring(data, np.uint8)
imgl = cv2.imdecode(np_arr, cv2.IMREAD_COLOR)
#print(img1)

frame=imgl1

#print(frame)

h, w, ¢ = frame.shape

analysisframe = frame

framergbanalysis = cv2.cvtColor(analysisframe, cv2.COLOR BGR2RGB)
resultanalysis = hands.process(framergbanalysis)
hand_landmarksanalysis = resultanalysis.multi_hand_landmarks

if hand_landmarksanalysis and (len(hand_landmarksanalysis) == 1 or

len(hand_landmarksanalysis) == 2):

X max =0
y max =0
X_min = w
y_min =h

for handLMsanalysis in hand_landmarksanalysis:

for Imanalysis in handLMsanalysis.landmark:
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x, y = int(lmanalysis.x * w), int(lmanalysis.y * h)
if X > x_max:
X_max = X
if X < x_min:
X_min = X
if y >y max:
y max =y
if y <y min:
y min =y
# Draw dots on hand landmarks
mp_drawing.draw_landmarks(analysisframe,
handLMsanalysis, mphands.HAND CONNECTIONS)
y_min -= 20
y_max += 20
x_min -= 20

x_max += 20

analysisframe = cv2.cvtColor(analysisframe, cv2.COLOR BGR2RGB)

analysisframe = analysisframely _min:y max, x_min:x_max]

analysisframe = cv2.resize(analysisframe,(32,32))
x_pre = np.array(analysisframe)

X_pre = x_pre.astype('float32')

X_pre = x_pre/255

X_pre = np.reshape(x_pre ,(1,32,32,3))

prediction = model.predict(x_pre)

label = ['shower','Reading

documents','Dangerous','Anything','What','appropriate’,'search’,'deception’,'cold','Book’, H
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eavy', Tiger','Sorry','fun’,'Run’,'Swimming','drawing','already','Play’,'discount’,'Hurry",'Full’,'W
aiting','Car','subway','electric train’,
'nevermind,'cat’,'Happy','Zebra’,'Look’,'expensive,'Friend’,'poison’,Meet','Practice’, Rain’,
bound',Butterfly','s0’,'waste of

money','worried','indebted’, Prevention’,'Sick','Save','nervous','insurance’, Light','water', fre
sh milk','You','Business','Phone','television’, Travel',How much','equal’,'Working','Cooking'
,'soldiers','sloves','copy’, removing
headphones','Road','decision’,'Afternoon’,'Morning','fall’,'Clock
ticking','Walk','Children’, Take care','Good luck','Slow', like','Help','collision’,'me','cash’
,Who','plane','you’,'’computer','alone’,'Understand’, Thank
you','Sorry','mine','yours','his','Shuman’,'Kanom

Jeen','Glass','chair','considerate’, fear',' binoculars', TICTOK','Line']

result = label[np.argmax(prediction)]

confidence = round(np.max(prediction) * 100, 2)

result P = result

confidence P = confidence

listl.append(result P)

framergb = cv2.cvtColor(frame, cv2.COLOR_BGR2RGB)
result = hands.process(framergb)

hand_landmarks = result.multi_hand_landmarks

if hand_landmarks:

for handLMs in hand_landmarks:

X max =0
y max =0
X_min = w
y_min =h

for Im in handLMs.landmark:

X, y = int(lm.x * w), int(lm.y * h)
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if X > x_max:
X_max = X
if X < x_min:
X_min = X
if y >y max:
y max =y
if y <y min:
y min =y
y_min -= 20
y_max += 20
x_min -= 20
X _max += 20

cv2.rectangle(frame, (x_min, y_min), (x_max, y _max), (0, 255,

with open(b +"\\templates\\sun.txt", 'w',encoding="'utf-8') as file:

file.write(result _P)

_, buffer = cv2.imencode('jpg’, frame)

uri = baseé4.b6dencode(buffer).decode('utf-8')

self.send(f'data:image/jpg;base64 {uri})
except:
try:
self.send(text_data)
except Exception as e:

print(e)



ANANUIN

Tusunsuadraudvutan1eils d7u Server (View)



from django.shortcuts import render,redirect

from django.http import HttpResponse

from databaseAl.models import Person,Almodel

from django.contrib import messages

from django.http.response import StreamingHttpResponse
import time

from .models import Todo

import os

import requests

# Create your views here.

def text(request):

return render(request,"sun.txt")

def videolive(request):

return render(request, 'chat/videolive.html')
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Tusunsuadradvulaniuile d2u Server (URL)



from django.urls import path,include
from databaseAl import views

#from databaseAl import sun

urlpatterns = [

path(‘about',views.about),
path(‘text',views.text),

path('videolive'views.videolive),
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Tusunsuadraivulanteila du Client (Router)



from django.urls import re_path

from . import consumers

websocket urlpatterns = [

re_path(r'ws/socket-server/', consumers.ChatConsumer.as_asgi())
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<IDOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<link
href="https://cdn.jsdelivr.net/npm/bootstrap@5.0.2/dist/css/bootstrap.min.css"
rel="stylesheet" integrity="sha384-
EVSTQN3/azprG1Anm3QDgpJLIMINao0Yz1ztcQTwFspd3yD65VohhpuuCOmLAS)C"
crossorigin="anonymous">
{% block title %}
{% endblock %}
</head>
<body>
<l--<a href="/" class="btn btn—primaw">‘1/iﬁ’]LLiﬂL%Ul%ﬁ</a>
<a href="/about"class="btn btn-danger'>iAgfudu</a>

<a href="/form"class="btn btn-danger">WosNvodu</a>-—>

<nav class="navbar navbar-expand-lg navbar navbar-dark bg-dark" >
<div class="container-fluid">
<a class="navbar-brand" href="/"><S></S>TSL translation </a>
<button class="navbar-toggler" type="button" data-bs-toggle="collapse" data-
bs-target="#navbarNav" aria-controls="navbarNav" aria-expanded="false" aria-
label="Toggle navigation">
<span class="navbar-toggler-icon"></span>
</button>
<div class="collapse navbar-collapse" id="navbarNav">
<ul class="navbar-nav">
<li class="nav-item">
<a class="nav-link active" aria-current="page"

href="/videolive">Translate</a>



</li>

</ul>
</div>
</div>
</nav>
<div class="container my-4">
{% block content %}
{% endblock %}
</div>
</body>
</htm(>
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ANARNUIN &l

Tusunsuadradvutan1eils d7u Client (VideoLive)



{% extends "base.html" %}

{% block title %}

<title>Translate</title>

<style>

button {
all: unset;
display: inline-block;
padding: 15px;
color: white;
text-transform: uppercase;
font-family: sans-serif;
letter-spacing: 1.5px;
font-weight: bold;
cursor: pointer;
border-radius: 17px;
}

/* Important stuff below */
Jbutton {

background-color: #48484a;
box-shadow: 0 5px 0 #000000;
transition:.1s

}

.button:active {
box-shadow: none;
transform: translateY(5px);

}



Jbutton1 {

backeround-color: #4ac9e9;
box-shadow: 0 5px 0 #4daeds§;
transition:.1s

}

Jbuttonl:active {
box-shadow: none;
transform: translateY(5px);

}

Jbutton2 {

background-color: #6f7fe6;
box-shadow: 0 5px 0 #4742d7,
transition:.1s

}

.button2:active {
box-shadow: none;
transform: translateY(5px);

}

img {

display: block;
margin-left: auto;
margin-right: auto;

}

body {
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background:rgb(148, 186, 239);
}
.block{

display: none;

visibility: visible;

h3 { color: #ffffff, font-family: 'Raleway',sans-serif; font-size: 62px; font-weight: 800;
line-height: 72px; margin: 0 0 24px; text-align: center; text-transform: uppercase; }

ha { color: #000000e4; font-family: 'Raleway',sans-serif; font-size: 62px; font-weight:
800; line-height: 72px; margin: 0 0 24px; text-align: center; text-transform: uppercase; }

</style>
{% endblock %}

{% block content %!}

<video class="block" autoplay="true"></video>
<br />

nm

<img src="">

<br />

<button class="button" onclick="loadText()">Translation</button>

<button class="button button1" onclick="loadDoc()">Arrange words</button>

<button class="button button2" onclick="Deletetext()">Delete</button>
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<br />

<h3 id="textsign"></h3>
<h4 id="demo"></hd4>

<script>
// get video dom element

const video = document.querySelector('video"),

// get img dom element

const img = document.querySelector('img");

// request access to webcam
//navigator.mediaDevices.getUserMedia({video: {width: 426, height:
2401).then((stream) => video.srcObject = stream);
navigator.mediaDevices.getUserMedia({video: {width: 600, height: 300,video:
truel}).then((stream) => video.srcObject = stream);
// returns a frame encoded in base64
const getFrame = () => {
const canvas = document.createElement('canvas’);
canvas.width = video.videoWidth;
canvas.height = video.videoHeight;
canvas.getContext('2d").drawlmage(video, 0, 0);
const data = canvas.toDataURL('image/png));

return data;



let url = ‘ws://$S{window.location.host}/ws/socket-server/:

//\et url = 'wss://: .com/ws/endpoint/'

const FPS = 3;

const ws = new WebSocket(url);

ws.onopen = () => {
console.log('Connected to ${url});
setinterval(() => {
ws.send(getFrame());

}, 1000 / FPS);

ws.onmessage = message => {
// set the base64 string to the src tag of the image

img.src = message.data;

function loadText() {
const xhttp = new XMLHttpRequest();
xhttp.onload = function() {
if (this.readyState == 4 && this.status == 200) {

document.getElementByld("textsign").innerHTML = this.responseText;

}
Iy
let helloCounter = 1;
xhttp.open("GET", "text", true);
setinterval(() => {
xhttp.open("GET", "text", true);
xhttp.send()
helloCounter++;},1000)
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function loadDoc() {
const xhttp = new XMLHttpRequest();
xhttp.onload = function() {
document.getElementByld("demo”).innerHTML += this.responseText;
}
xhttp.open("GET", "text");
xhttp.send();

}

function Deletetext(}

document.getElementByld('demo’).innerHTML = "

</script>

{% endblock %}
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{% extends "base.html" %}

{% block title %}

<title>TSL translation</title>

<style>
@import
url('https://fonts.googleapis.com/css2?family=0swald:wght@300&display=sw
ap’);

body {
background: #225cd8;
padding: 0;

margin: 0;

top {

position: relative;

height: 10px;

background: linear-gradient(141deg, cyan 0%, rgb(202, 182, 223) 40%,
reb(87, 169, 232) 90%);
}

hd {

font-family: 'Oswald', sans-serif;
color: white;

font-size: 5vw;

font-weight: 300;



text-transform: uppercase;

Text {

display: flex;
justify-content: center;
align-items: center;
height: 100vh;

}

btn {

position: relative;
font-size: 17px;
text-transform: uppercase;
text-decoration: none;
padding: 1lem 2.5em;
display: inline-block;
border-radius: 6em;
transition: all .2s;
border: none;
font-family: inherit;
font-weight: 500;
color: black;

background-color: white;

.btn:hover {



transform: translateY(-3px);

box-shadow: 0 10px 20px rgba(0, 0, 0, 0.2);

btn:active {

transform: translateY(-1px);

box-shadow: 0 5px 10px rgba(0, 0, 0, 0.2);
}

btn:after {
content: "";

display: inline-block;
height: 100%;

width: 1009%;
border-radius: 100px;
position: absolute;
top: 0;

left: O;

z-index: -1;

transition: all .4s;

}

btn::after {
background-color: #fff;
}

.btn:hover::after {

transform: scaleX(1.4) scaleY(1.6);
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opacity: 0;
}

</style>
{9% endblock %}

{% block content %}

<div class="top'></div>

<div class="text>
<h4>TSL translation</hd>
<br />

<a class="btn" href="/videolive">Start Here</a>

</div>

{% endblock}
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