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Abstract

This research has developed a facial recognition system for human resource
management, specifically for scanning employee faces to check in and out of work.
The system applies face detection and face recognition techniques to identify
employees. The system captures images through a Webcam/USB Camera and
compares them with the database to verify identities. This developed system will be
integrated as a feature in the company's Human Resource Management (HRM) system,
addressing the shortcomings of the existing check-in/check-out process.

The objectives of this research are: 1) To apply facial recognition technology
for employee check-in and check-out, 2) To test the efficiency of the developed
facial recognition system, and 3) To study user satisfaction with the facial recognition
system for employee check-in and check-out. The target group for this research
includes two machine learning experts and 32 employees. The research tools consist
of an expert quality assessment and a user satisfaction survey.

The research findings are as follows: 1) The developed system effectively
reduces the problems of the existing process and enhances the convenience of

employee check-in/check-out, 2) The performance evaluation of the system,



measured by the accuracy of employee face identification, shows an accuracy rate of
97.8% and a specificity rate of 82.6%, demonstrating its reliability and applicability in
real-world scenarios, 3) The satisfaction assessment results from the sample groups,
divided into machine learning experts and employees, show that the system's quality
is rated at a high level by experts (X = 4.10, S.D. = 0.42) and that employees'
satisfaction with the system is at the highest level (X = 4.56, S.D. = 0.57).

Keywords: Human Resource Management System; LINE Official Account; LINE Notification;
LINE Chatbot; Artificial Intelligence; Face Detection; Face Recognition; Facial Scan Check-
In/Out
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2. Waunduves Web Application fiagldsaufusyuvawnuluntiivinliuds (Front-End
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Phase 2 : Train Recognizer
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Tuinaves ResNet-34 LiladuiaAndoya Face Descriptor vaslumimiinau waziiloldan
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Phase 3 : Scan Attendance
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Phase 4 : Recognition
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Phase 5 : HRM CONNECT

Hudrmvesnisdeusedisruvaunuluntindi-sensu Wrfuszuu HRM ndnves
Ut Tnedledinsaununiidn-ssnnuvesninanuiezdadoyaludaszuy HRM ilelfszuy
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Phase 6 : Web Application
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Phase 4 Recogmtlon

Phase 1:Data Gathenng
attendance time

g m = capture face
2 —_—
vV J r: If not match

\ face in DB
G , Tonnam «— id=2

TensorFlow

-"""'“ - -
Data Set : Trainer
ata Se uldz

Recognizer

Phase 2 : Train Recognizer
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Phase 3 : Scan Attendance
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View Natification Attendance Line
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End
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b,
MySQaL

PK | attendance id : int(10)_NOT NULL

Create

FK | emp_id  int(13) b

FK | face_id : int(3)

created_at * imestamp

updated_al : imestamp
work_in - timestamp H R M
waork out : timestarmp

is_delete : boclean

Postyresil
Fostgresl

Employees
Face Matcher Data 1 1

" PK | emp id : int(13)_NOT NULL !
L pic | face id: int{3) NOT NULL
" prefix_name : Enum
7K | emp_id - int( 131 Employees Data

firstname : varchar(200)

descriptors : amay(array(flaat))
lastname : varchar(200}
is_dslete : boolean
nickname : varchar(200)

is_active : boolean

created_at ; timestamp
updated_at : timestamp
is_delele : boolean

status : Enum

™

.mongoDB MHGI’Jmte .mcngoDB
Create
»{PK | id: 0 NOT NULL PK | vistors_id : int{13)_NOT NULL »| PK | _id: Objectid(text) NOT NULL
data : Object{attendance} enlry_time : timsstamp data : Object{visitors)
created_at : timestamp o face_image : text created_at : timestamp
crealed_at : limestamp

face_image

asifiundiu URL vasumsaiifiusy
dlany rotwrn wavn Upload Service

gﬂﬁ 5 LNUAIN ER Diagram

(Ndedfin HRM Aasyuy HRM wesus¥niivinishsdeyantnaiuvesuivniasduiintoya

A5s-eanaulugessuu HRM)

4.4 ASNAILITZUY

FumpumsNaLnsTUURensBeulusunsy Tnessuvauiidnvanduiuueunaie
Fu Waurlagldn1w JavaScript way TypeScript W1ulusunsy Visual Studio Code (VS
Code) Ingltinsutdsa NestJs Tunisiaunszuunastnu uazladnsuidsa Vue3 Tuniswamn

sruund1Uu wardn15ld Tensorflowjs 1 udares nanluni1sussulana Al wse

(%

Uyeysehivg Melussuunthdnuuasndatnu wasiinigly Postgres, MySQL wag MongoDB

4

Juszuugudeya tneflwesnisinaumen o vesszuuldun dnnisdeyaluniivemiinay
anMsiieendukuusEalngd guseianisidi-eennuremtdney awnuluniidi-senauy

YDINUNIU LAZTINITLALADUNITIIN-09NUYDINTN UK U U nARTUlaY
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CEAPI-SERVICE
> B
» BB migrations

import { Injectable } from '@

.initFaceAPL();

sdMobilenetviOptions({

.removefile = promisify(unlink);

initFaceAPI() |
._canvas = require('canvas');
+ OUTLINE
* TIMELINE

UM 6 Mmedalanndisulunisidiamussuy

4.5 N1SANAITLUY

[

9

3.5.1 nMsanAsszuvawnulumidt-eenau : nsdifing) US¥ gel Budn 9
3.5.2 99NLUULAZAS1ILUVU LI UUSEANSAINUBITEUU azhuUUsEEUAIMY

Hanelaveuldniloseuy wuunnsI@IUUsTEINMAT (Rating Scale) 5 sefU

3.5.3 Usetluuseansnmeeessuunie Confusion Matrix

3.5.4 Usziliumnufianalavaanlaniine

A TLUUANALTEIVI0 Machine Learning
U 2 AY

3.5.5 Ussiiluanuitanelavesgliniidessuvanninaudiuiu 32 au

4.6 M3U5einen
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U ANAUANNANTITUTLTUUTLANS NINVBITEUULAZNANTITUTLTUANUAIND LD

voulinilsesyuu unufuusuielisruuldnulineuasiivssdnsamnaungadu

5. NaN15798

nsimszuvaknulunilunsusmsauninensuana : niANY UTEM QR Bu

a [J = a v ndy
AR A1NA UINYASLRYAFPIU

5.1 NANISWAIUILAZNITNAABI IYSTUU

uhodEa & Dudee-Indeed Co.,Ltd
iawiineru: 368 ia: antin sanaviE(#) anuy: aw/aanrsunat

aunumind/aanu
3 4usk: 31 0. 26566 @ a1 13:59:41

Wawiino: 368 da: At sanani(&n)
@ vanen 13:59:40

@ vananom - -

a v Yy & A v
EU‘VI 7 LAMIVUINTALNUARUNTNYDEV-DDNIY

' Back office

B
ui/aanau Goa'lml

U7 8 wanaminisidn-sanauvesdnanuwuusealngd
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Dudee-Indeed (4) 4 ©

vuudaidiounnsidh/oonau

Dudee-Indeed Corporation

dhamdnda

An Andu sanqms
Judl 31 a.a, 2566 nan 13:59
aunumih (Face Attendance)

Dudee-Indeed
X FAS

Fuundafiounmsidh/oonm

Dudee-Indeed Corporation

€an
c
=2

9 LAAIVTNNITLALAD U -0 NUKIULANYDINTNIU

@ Dudee-Indeed Co.,Ltd

aunumbih/aannu

[3) it 05 0. 2567 @ 13 16:21:15

@umaansm

@
JUT 10 wansnisaununtiid-esnnulaglifiveyaluniheguugiudeya

(§ungaw/auudannti)
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W LINE Notify 4

wasivs: 0
Suia:-

7 §55 AN swAMY

JUN 11 wanathudsfouauwdanrniiidnanludinaunulad

5.2 NAN1SNAFUUSTSANSAINVDITZUU

Han153delunun1snageuUseansnm Wngliisnsnaasunnuutuglunissey

Y A @ A v Y . . a vo &
FIFULNDIYNYDIY-DDNNUVDITEUUMIY Confusion Matrix Imﬂmmmﬂizmumahmu

viniseenuuunIaaeumkiudlunsssyfnui el nd et -sensiusae
Confusion Matrix Ingagaulafisuiumtnauiissuuyiinissuunlunthldgnios deduud:
avannzausn class aulalddail (Positive: Srurumineiiszuusiuunluminldgnias
uaz Negative: aﬁwmuﬁ'izwﬁwLLuﬂiﬁgﬂéf@aiﬂﬁﬂwﬁw) Fatuud TP, TN, FP uag FN 9g
osunelléail
- True Positive (TP)= suuduunluvtilégnios wazyaraiivinissuunduillund
DYUUTLUUII 9|
- True Negative (TN)= szuuduunldgnaesiilifllunh wavyanaiivhnissiuunlaidl
Tunthluszuuasy 9
- False Positive (FP)= suudtuunityeeatiu q ldfiluntihuussuu wiyeeatu 9 §
Tunihduntdnanusguuszuy
- False Negative (FN)= szuuduundriflundilussuu usiyaeaty 9 Laiflundou

TUU
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Prediction
filunti laifiTuwniia
fluntin 246 (TP 4 (FP
Actual (TP (FP)
1sifiTundi 2 (FN) 19 (TN)

M15799 1 1519 Confusion Matrix

Pnunegeu (N) 1090155z yfMnuiiadnderdn-sanauvesssuufie 271 ASI 989

wilnouidlunineguussuugiudeyanuay 5 sUuamluntl Usenauaie amminyunss

Y UeTY MiyuALas nyeiugy wasniyuiue @nninaunmae 32 au lag

wuadu 25 Aundlundluszuu auaz 10 Ase waz 7 audluilumilussuu Auay 3 As9)

Ingusznaulume 246 ATanssuusTUsmulagneas (True Positives), 4 ASIIsEUUTEYRIAY

Rananm (False Positives), 2 aSansyuunsiaduaunlddluminduilumi (False Negatives)

wag 19 asenszuunTafuaunliilundilagndes (True Negatives) m1um1319 Confusion

Matrix 7ilfngelunisnaaey vido N = TP + FP + FN + TN = 246 + 4 + 2 + 19 = 271 a%s

JUN 12 fegngunmlunivesyarai 5 yunesfiiveguugiudoya
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wasanfiladeyaninud (ule: Suiuasanviimsawnulundl) Aldluasaudiie

anldlumsiawiuglunsszymauiodndeidn-senau awnsadwinlagldaaian

\3un11 Classification Metrics G4il 4 dnfleultiuas Overall Accuracy, Precision, Recall

way F1 score

Overall Accuracy AieFAuaiugh (gnde) Tnesiuvedliaa lagligns fe
Overall Accuracy = (TP + TN) / N

= (246 + 19) /(246 + 4 + 2 + 19)

= 0.978 %39 97.8%
MIN3A Accuracy ENIAAIUIN error rate bviuTideans 1 - Overall Accuracy

= error rate F9zlaANYINAU 0.022 %503l error rate Uszanu 2.2%

Precision ﬁauaﬂdwmﬂmaﬁimmaﬁmmLﬁu Positive ﬁ’jwzm lumanie Positive an
34 9 winlng lngldans Ao
Precision = TP / (TP + FP) -> §1n13Ae Total Positives

=246 / (246 + 4)

= 0.984 %39 98.4%

Recall AarAnfiveninlanaias Actual Positive Class fiaulauinusetesiisdln
luneadifisendn “Sensitivity” laeldgns e
Recall = TP / (TP + FN)

=246 / (246 + 2)

= 0.992 %38 99.2%

F1-Score Aion1svAadieves Precision way Recall 1u Metric iiealitanaluna
Ioiae ins1wdusiu Precision way Recall Lilumsdunau lngligns fe

F1 Score = 2 * (Precision * Recall) / (Precision + Recall)
=2%(0.984 * 0.992) / (0.984 + 0.992)
= 0.988 138 98.8%
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91NN15W Confusion Matrix S2UAUNISAIUINEAD R bUNISIIAAN D TANAUSLANT AN

YDIRITTUUAILNTOIUNLARIT

Overall Accuracy Wunsinanuuiugilnesiuveddanga lngfiansunainia True
Positive (TP) uag False Negative (FN) usealiinungauiuuisaniunisel Wy sl
4' ~ v a ° a ! v A A v .
Aszuuiiwnldunagiuneianainitgldaudeyananiilumii (False Positive)
wnnmsihweianan g ldaulildyaeailidilunti (False Negative)
Tunsdifieennnsiudn ssuudwunuanalaliuualug fie Fwunluntinvesmdnay
Ieignaas Mnmsviunevianuasesty Precision (aula TP)

lunsdifiegnnnsuin seuvanusadwunlunitlagnasuelyg A9 MuNAL

Tuntvanus fa4alt Recall

(% £%
= U ¥

wilunsalffeIn smUsEavEamvesseutlunsinwegll Afedininismiegneasin

A o & Y a a v 2v ) PR v vy
yarafvimMImetuiluntiase o wasluvasiioriuidewsiaduuarandluniile

pe Adasdanld F1 score Ao WuALAA8Y8IM Precision Wag Recall

A519% 2 miNa’;‘U Confusion Matrix

Measure Calculated Value

Error rate ERR 0.022 %138 2.2%
Accuracy ACC 0.978 %30 97.8%
Sensitivity SN
True positive rate TPR 0.992 %39 99.2%
Recall REC
Specificity SP -

0.826 %139 82.6%
True negative rate TNR
Precision PREC “

0.984 138 98.4%
Positive predictive value PPV
F1-Score F1 0.988 %38 98.8%
False positive rate FPR 0.174 %39 17.4%

o o v
ansAwIunlY

1. Error rate (ERR)
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ERR = (FP+FN)/(TP+TN+FN+FP)

Accuracy (ACC)

ACC = (TP+TN)/(TP+TN+FN+FP)
Sensitivity/True positive rate/Recall (SN/TPR/REC)
SN = TP/ATP+FN)

Specificity/True negative rate (SP/TNR)

SP = TN/(TN+FP)

Precision/Positive predictive value (PREC/PPV)
PREC = TP/(TP+FP)

F1-Score (F1)

F1 = 2*(PREC*SN)/(PREC+SN)

False positive rate (FPR)

FPR = FP/(TN+FP) %30 FPR = 1 — Specificity

2nM519a3U Confusion Matrix anansaazuaNsAIneg 4 lHiai

Error rate: @ Error rate Sainvansanuindszuuilenmadiuunlunthiialiios
Accuracy: A1 Accuracy gavanenuIIfaseuuiusednsaimlunisduwunlundy
Tnesaudaudned vansdl Tlundh uazliflumii

Sensitivity (Anuaunsalunsasaduauiflunt): f1 Sensitivity GNIG NP PATITY
arwaninsolumsnrnduyaeaiifluni wesyaeaty q flumieglussuuads
19

Specificity (Aauanunsalunisasiaduaudilddlunin): a1 Specificity GG AP
szuufimuannsalunsnsanduyenaiidlailund uazyeeatu q Lifluntiogly
YUV 9 lad

Precision (A susiug1vesnsdmunauiisluvth): A1 Precision gauansindszuuil
ansusiuglusyysnyana Tunsaiiflundhldreudags

F1-Score (A1 F1): iluA1Anuaunasening Precision uag Recall F9msngn27arin
N F1 §irga via Precision wag Recall fidngensendu agviilf F1 Score fnd
aunatusEnini 2 A1 anwnsaduiaussansninanuuiusvesiassuuldiay

(lidadanszning Precision %58 Recall iws1ztadsliuan)
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7. False positive rate: A False positive rate Bwnuansinszuuiianudidedolunis
doatunisduunyanaiiflunth luvagiass 9 udliflluwheguusyuu (aguide
N False positive rate Baiges LLamdwszUU%ﬁIamaﬁﬁmSdmﬂﬂaﬁ?u 5 dlunti
W 9 Tlase 9 LL%@QﬂﬂaﬁubLﬁ\iﬁIUVﬁ’laQUU?%UUI@E{LS@% Fateindsmansenudieniny

wiiuguazaugnsadlunisinorin-eensnuvesminaunduegiwnn feiuaidil

o
0o a A

RAENZREN)
ad v ' aa = - Y !
IALeFI9819NINAADUTEUY (Munewme : RleNvaadeuililuiissuuluseninems
Wiy ladledssuumilulgsuagiunismaaeuniu Confusion Matrix L8310
o a o D a 1 9 v v aa
winauigaglunisnegeussuunirlildauaslivssasdlyinisgniflanismaaey
szuvkazilumeuns detuyanaiiusingluiflelunisidowaziiious vesidelali
AuYIemdslunisnaaeussuukazlivoayy1nlun15UIF18819N1SNAFRUTTUUNN
LHELNS)
- Video Msnageunsawnuluniinin-eenau @deyaluntuussuy)
Link : https://youtu.be/KLP38 gLEFg
- Video nageumsawnulunthnsaiilifideyaluntuussuy (Auudannidv/gudow)

Link : https://youtu.be/6Q0CvB32zmk

5.3 wan1susEliupNuNane
a = v va o v 1 4 <
n1sUsziiiuauianelaveldaussuy fI3elaudsussianveldaudu 2
Uselnn Ao UseilluanuiieneladenisidaussuuveWeiuyaiu Machine Learning
U 2 AU wazUssiuauiisnelasienisldeussuuvesntdnag 91w 32 au lnglg
Usziliulsivaaauldnuszuy wdmeunuuaeuny Fadumaudnwvazwuulidenaeu wuu
Wmns1dUUsEIINAT (Rating Scale) 5 sedu Usenaunie annyian 11n Yunans ey uay

v PN ¢ v = -1
‘LJEJ‘EJVIEZI@] Lﬂmsﬂﬂq{[ﬂﬁﬂgLLUUSLULLUUa@Uﬂ']NM 5 320U AU

5 AR flanelasnniign

i VTN Nanelaun

3 VTN ManelaUunang
2 VTN Nanelatoy

1 FQUAR flanelaviouiign
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WIS AL LULIASEAUANUNINDI (Wlana) annIsAUIMduUnsA1ATuUla gy

gns = (AZLUUEIER - ATLUUAEA)/ITUIUTEAY
WUAY = (5-1)/5
= 0.80

[

1AL 5 sEaU fad

4.21 - 5.00 QERR flanelasnniign
3.41-4.20 nueda Aawalaun
2.61 - 3.40 nueda Aswelavunans
1.81 - 2.60 HRRRN Nanelatioy
1.00 - 1.80 UGN fanelariosilan

5.3.1 Usziliuannuisnalasanisidauszuuvasgiyedsigyau Machine

Learning
TunsusziuauiianalanenisiduvesWeiviyaiu Machine
Learning lagldngudieene 2 au lnglinaasdldanussuy wasyiuuvasuniulssiiiuniy
wola 5 Ay Usznauseausiaisilunisuszaianataznouaues ssuuilauiuady
IS I L) =) ) 4 L A a I ! L4
seuuiinnuudugtunisiSeumieulunin ssuuwdafeudianusilunisnevausionisld
uliduedad wazenuatiosvesszuudaldnuluaninwndeuiiunnaisiy Tnowans

ARy X wanleannisuseiiunsniuandlilunisen 3
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a a P ' 1% v Y . .
M1919N 3 Naﬂ'ﬁﬂigLNUF’]'J']N‘WQW@GL‘UG]@ﬂ'ﬁ&[flfﬂquig‘U‘UsU@QE\JLGU?J'JGU']QJ,W']U Machine Learning

NaN15USTLAY
519n15U58LaU Alaae
. S.D. ANUNUNY
x)
szuuiinnusaats 1lunisussunananay
4.00 0.00 11N
HOUAUD
seuuiiaulaeasielunislday 4.50 0.71 VG
syuuiianusiuglunmsiseudeulunt 4.00 0.00 170
sTUULA A aulnsluNISnaUALD W OIS §
T 4.50 0.71 1nTige
T uladuognam
ANULED 85YRISEUULI B 1Y Ul uaN W InA U
L 3.50 0.71 1N
ALANENSAU
574 4.10 0.42 uln

NANTNN 3 Han1sUszuaLanelasemslfnussuuresEildeIvyau

Machine Learning lagfa1sudusieds nudranuad osveasyuund oldaulu

an1nianReNwAneeiy IAadenande 3.50 WarsensUsuluniAlafgegane seUy
= [ v Y A = < 1 ¥ Y

fanudasadslunisldnunassyruvudafoudanuilunisnevaussaenisideulalu
oA = |l = | v v 9 .

981A AnaduegN 4.50 nMmTiuANUiwelatenisldusEuUveEWisIasIU Machine

Learning dAadey 4.10 agluszAuuin

5.3.2 Uszifiuanuinanalananisldaussuuvasnitneu
Tun1sdseiuanuianelasianisiduvesndnau taeldngy
f10819 32 AU laglinaaedldussuu wagviwuvdsuauUsEiiuAl1unela 5 A1y
UsgnausmigausInslunisussananatasnauaues ssuuianuiuade ssuuiaing
wrlugrlunisiseuiisuluntn ssvuwdadeuiianusilunisnevaussnenisidanulandy
98197 waveuadssvasszuudiolinuluanminndeuiiunnaneiu Tnoudnsdeds X wa

PlAannsuseliunaNnanaalumsen 4
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A15199 4 1an15USEEUANUNIND FRBNTS I USEUUYRINLNIU

Nan1sUsELiiu
s18n15UsEdY Aoy
_ S.D. AUNNTY
(X)
syuuflaurnsilumsrhou 4.53 0.62 WNiign
sruuilauvivady 4.78 0.49 UNAgn
sruuilauiugtunsiSeudeulunii 4.31 0.69 wnian
ruazmntunsawnulunddnd awdn-oen .
4.84 0.37 UNNgn
nu
Anuvnzanlunsuanlgluaninwind oy §
- 4.34 0.65 UNNgn
939
593 4.56 0.57 WINNgn

1INANSNN 4 HANTISUTLLIUANMUNINDLARDNT VI UTLUUTBINUNU 1Ae
a = v | P I o = = Y o A o =
fsanlusiede wuirssuuianuuiuglumsidseuiiulunin denadesianns 4.31

wazsnensUssidundaedsggade anuazadntunisaunulundudnded-seneu

Andigagd 4.84 amsiuanuienelasionisidaussuvvesntdngu danade 4.56 aglu
JEAUNINTER

6. #3UNaN15IY

1. nnsideimunszuvasnulunthlunisuimsnunineinsyana : nsildnw

[

USI 9f Bufia 91 Tneszuviulidnvauzdudvweundedu Waulagldnwlnlaasud
(TypeScript) waz 311a@A3Us JavaScript) lnglansuisaiuaiiaioa (NestJS) Tunnswaun
SPUUNAIUU wagldinsudsnia 3 (Vue 3) Tuniswanssuuntnviu wasiinsldmuiees

9/
a 6§ o

Iafeniatea (Tensorflow.js) lumaesuanlunisuszananatelonsa ey ussivg vidly
syUUntUUlasnastu wazdinsldlwansa (Posteres) wnaloaAaoa (MySQL) wazuadln
AT (MongoDB) 1uszuuguteya lnefwesnsviumdn q vesszuuldun dnn1sdeya
lunthveminnu gnisidisenauiuuissalngd gusyifnisdi-senauveminau awnu
TUntNd1-99 A UTINUNIU KazdNITUIAADUNITIUI-DDAITUTDINUNIUNIUN DY

NaTUlay N5 UNISI T8 ITRA NN SHAIUITEUVATAUNANINIIDTNITWAUITEUU
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(Software Development Life Cycle : SDLC) lagdinszuiun1sianun 6 tunoulunis
AATIZIUAZDDNLUUTZUUAININATANTHAIUITEUY T3 VU NUITugrsantgnives
a a < 1% Y LY [ I a

STUUNULRNLazinALazaInlunsinto-sensuliiuntnaulailuegeh

2. HaNINAABUUTEANTNIMTBIAITTUY HIuNsAgRUANL U luNITTEYRINY
ieinTerin-sensumienisne Confusion Matrix Inglininaugiuau 32 audugnagey
wiadu 25 pundlundhuusyuu vnmsaunuluniinauag 10 ase sasndu 250 A5e wagdn 7
Auludatdununlddlumiuuszuu vnsaunuluniiauas 3 a5 sadu 21 59 s2andu
msnagdeunsaunuluninianun 271 ase uagdwunduainiy class laaall True Positive
9ej1 246 AT True Negative 8¢#1 19 A1 False Positive 887 4 AT3 uaz False Negative g
a & [ a o o | aa . . o 2 £%
1 2 AT NAIRINAYIINTAWINANETRIINA519 Confusion Matrix VinlvlaAIAINgNADY
(Accuracy) Anlusesay 97.8 TngfirnAnulaniziangas (Specificity) Anidusesay 82.6

& . .. a1 v o v oA A P
UBNINU True Positive Rate Wag Precision dAIABDUVINEY danuugaiiowazasa
audeiiulunisilvldanulusedugs mnnanismaaeuiulanadnsffuwaziiuuszlevl
pgnsnnnlunisadeanudulalaiuusenienssuululdauluanmiindeuaswesuiem

3. wan1sUsziduanuianelavedldszuu wuadu 2 ngu e {idervu
Machine Learning 31171 2 au wuitegluinaeiseauinn danadelaesiusiniu 4.10 uaz

I va & Ly o | I '3 [y} a a1 a [

naus M duniinay 91w 32 au wulegluinueissduuinige danadelagsiuindu

4.56

7. YolduBLug
31nnsaniunuifefiniuninaznaf lavi i auuafnwazs stauswuglunis
s dedelUluewnn deluil
1. spvurnsiiuissaunsaliluntiaingunmuuiiedeniogudreulilunis

v
[V Y

araduluniildey deudsmaiiuszuunssasuanugndeduntiiletostumsaunuidi-
ganaumen1snsRdulunivasuainguainnsenislaninninteuitniseugslviawnula
(@ninslinszuiumsielunaiannsalilunismsadulunthvasuldiiudin)

2. tiesanszuuilld Model fiidausd 2020 (Resnet-34) way TensorFlow
core 13T Y99UU Google Lavin1swaun Project MediaPipe #ifl Model Machine
Learning wmﬂwmaﬁmmiaﬁﬂmﬂisqﬂﬁiﬁé’ﬂwm 9 f28AU 1WU Object Detection,

Image Classification, Image Segmentation, Face Detection LLazgu 9 Tagsianuaduy
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Model fiwauntulag Goosle Fedsanunsatldldauiuns Custom Transfer Model
mumméfmmssuaa;g’flﬁz’flﬁuaﬂmﬂﬁ Project MediaPipe f3gnesnuuusiiiosasiuyn
EULLUUGUENQUﬂiﬂNI’j\‘I Desktop, Mobile kag Web Application gl¥a1u1satdilansiioeng
Tunslganu Machine Learning ‘U‘LALLﬁiazQUﬂiﬂj (Android, iOS, Python, Web) @11158
WA Rudnled - https://developers.google.com/mediapipe

3. JaqUuszuuiilivegludnuazves Webcam Aisioit1iu Mini PC 1 Station
dmsulilunsgndedn-eanau Jsuslnavsneinsvesansaws warlnirfideudraunn 343

¥

dn3snsntisnianunsarunvszendldunuliiufienasaisastauuuled (IP Camera) lnenis

[ i

Streaming WUl RTSP weandsanulaadudyaanindienanunsatiluea Al unld
lun1s Detect Tumanvangguuuunsldauld 39 Manage ladrsuasiinudangulunis
Ian15nunndn (Jagiuusemmdwiinisdny Proof of Concept 35n13ileg : Anlesiag

=> link: https://youtu.be/Dc9oCqg5¢mR4)

8. NAANssUUITZNA
Ay aa a o v = a = v
YoUUAN UTENAR Budia 911in Alalilenmalunisilnauuazaniad@nwiwaglyinis
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