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ABSTRACT

Attendance s necessary-to help students, gain-knowledge fromithe instructors
and leading them to devetop themselves and the nation'in-the fliture:
Something it ‘help, tormotivate\students to attend classes: regutarly that is to check the
attendance list. HoWwever, checking thelist'of students in present is hot effective, such as
it takes a long timeta chieck the list of names because students.in theselassroom have a
lot. Therefore,we have.used. facial recognition techniques-to-eheck the list of students in
classroom.

Thisthesis therefore presents the exandination of the stiident énrollment list for
the laboratory with, facial recognition technigues=Using the Raspberry Pi 3 B+ as a
processing device to recegnized student’s faces andstecord-€tudent attendance data to
database, and the lecture can.mianage. their classreomsstich as; adding subject classes, a
list of students in the subject classes, teaching time for the system, also including check
the list of students attendance through the website of the system developer.

The experiment results were satisfactory. It can be used to check the list of
students as well and manage teaching effectively and this thesis was successfully manage

class on the website.
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2.2 Local Binary Pattern Histrograms (LBPH)
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2.4 Cloud computing
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wweldenled Joiife doyaiifanasnde (Hosnifivagniolu Datacenter vosfuies
Joidede fanldareluGetuanisaimuiin 815005 uae venmis
2/Public Ctoud-Aa-flWuIn19 wie Third-Party 9z liiiauds s19aursuas
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2.5 Google Cloud Platform
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2.6.1 Web Browser

Web Browser fia Tusunsuiivniiiuanaiionivles Tnsuvas iu htmt
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(r3eianzasadluiide didunddludumedida (URL) Tneld htto: wie hitps: iuunuvesi
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2.6.3 Apache
Apache fie Web server iau1una1n HTTPD Web server lngidn Apache o
yimthlunsdniiu Homepage uazds Homepage U8 Browser fifinsi3onidn &1 Web
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HT/TA/ SERVER

gﬂﬁ 2.7 Apache

2.7 Web Service

Web Services Aosy iy yansuas iosnuvu \ilomivayunasuaniudvudoya
sndaipfeseialresiiusrutiaietas Tasftaenililumsansodoaisseninies
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91 Tuguuuy RPE (Rémote Procedure.caly FanesliuinTaesilienisilesurenuan TR
vosuinsmiuly Tnepenigntiiiudelunsuanudedfio ML vildisnanansoidents
Component 1a 9 Ald Tussdvvia.Platform o 9-Als vu TUslnaea HTTP daiiuy
Wslnrea dwiu World Wide Web n3adumesiiln suidudemaiilésunseeusuialan
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1. 92elvin1sidrfsdoyaansaumaarnApplicationdidnefuiululagdne Tae
Application Huq @unsaideudie Java wagyinaweguu Sun Solaris Application Server
3087199y C++ Uagyinauaguy Windows NT viieanaziduusie Perl uariusguu
ipF03 Linux Samsguves Web Service vhl#Bumasiviaas Application widhil gneduny
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Finds v
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Services Communication with
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3UN 2.8 M NIuYDe Web Services

XML: (Extensible-Markup Language) tHunawtiamsgruiinnseuvatuayy vinly
foyeiflassatiovesnu XML asgritUlsBRanaseoshesnluiiRlFaghaients nwn
XML Fagminanldifumeanasgulunisuaniudeudeyaves Web Services

SOAP: (Simple Object Access 1Uslanaa) 1Uuunsgiuveunalulad Distributed
Objects Tnenhmihiidsfoyariudumedidn luguuuuves XML vili3enldnlusunsutng
SEUURUNBUnesLnle

WSDL: (Web Services Description Language) Lﬂum‘t:ran’Wﬁj’lu“?}'T‘ffﬁTwiuua%UﬂEJ
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UDDI: (Universal Description, Discovery, and Integration) Lﬂuixuummgﬂﬂumi
afUBuaLAUM Web Services Inendufinanslit provider wnameidoul’ Tnsldlng wspL
vanswazidunvesustuarusn1sATli vivls Requestor aunsaAumLasmI U
wanfnmsiLazuiniseslstne annsafnsevediiugsianmsiiuuidvldlae salug@nums

Web Services

2.8 Python
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flonldlusin Tygyruseugugzandivionmansvoye
2.8.1 YAAUVBINE Python
1. Python (Wluniwian3us
lbildnantunis@sumazaouludlibion vialimanziuauiunsguassuy
(System administration) tuaghsfe laiinrsatiuawlnawi Python Tneliudrumiaves
szuuUliAntg UNIX: LINUX WagagsiasnAnss livissoilunam iandyses Windows riny
T¥UV Windows Script H-ostiﬁﬁnﬁiﬂ Lag Python L'a.aﬁ‘l-ﬁgﬂﬁﬂmﬁmm Vuled aens
unsvae Fadl Framework @S UsiaL s Python Mildsuanutisseenuinde Django
2. lennsaionudae
Lawnsnluae Python Iaminnslddaanvaiildlumsuu susenaeslusun sy
waeldnsdevifatin shivannsasmivsunstifidenlde usnntigiinsatuayunis
\Weu docstring dadiutianaaidu fl¥osurBnsinednest function: cldst , uay module
anene
3, finTwlitlunwinag
Python iumwinma.(Glue Language) Isggaefilosananansadenldnm
TUsunsudue levatsniw vildmuneiealdimouitoUsvaunulusunsuideulunv

fanule
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2.9 Raspberry Pi 3 B+
Raspberry Pi @@ Single board computer NUsENADING Y Ta® Raspberry Pi
Foundation figasjsmanefiazlif Raspberry Pi lupsuinnossmeener’ uasanunsodnm
nsvieresneniamesnieutadoulusunsuatnade léviud
1. 570a2188AUB3 Raspberry Pi 3 B+
Broadcom BCM2837B0, Cortex-A53 (ARMV8) 64-bit SoC @ 1.4GHz
1GB LPDDR2 SDRAM
2.4GHz and 5GHz IEEE 802.11.b/g/n/ac wireless LAN, Bluetooth 4.2, BLE
Gigabit Ethernet over USB 2.0 (maximum throughput 300 Mbps)
Extended 40<pinGPIO header
Full-size HDMI
4 YSB 2.0 ports
CSl camera-port for connecting aRaspberry Ri.camera
DSlLdisplay pert for connecting a Raspberry Prtouchscreen display
4-pole stereo output'and composite, Video port
Micro' SO port forleading your operating systerm-and storing data
5V/2 5A-DC -power input
Power-over-Ethernet (PoE) support (requiresiseparate PoE HAT)

2\ syUnURTRnTise iy
Linux
FreeBSD
OpenBSb
Plan 9
RISC OS
Windows 10 loT Core

2.10 PHP
PHP €8311199n PHP Hypertext Preprocessor {unw scripting language &nweuy

Y94 PHP flumneneanawansuduuudus fe PHP lé5un1swauitazeanwuus tiveld

2/
o =

nulunsasienaswuy HTML Teganansoaaaunsnnseunluiemialaesnludd fauda

1291 PHP Wun1wfiSendn server-side wie HTML-embedded scripting language 1u
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& & P a ft B YV oa & 2 acr ¢ | v a o a
ﬂﬁﬂu‘lqﬂ‘} ﬂs\‘]ﬂauWLﬂiaQﬂ@uW?LmﬁiﬂﬂiﬂUiﬂ”lilﬁ.]u VIULEINLIDT AAINUNIULNANLTLU

e PHP Tis1 Suassiinisussanananuddsiideslmasadunou udi5eresdsnadnsil

u

e

)

'
o a =

Tian wadwsildiuifedunaiisiutues folddn PHP [uidosiiofidn wulaniled
Y8 Ml 318101308519 Dynamic Web pages
2.10.1 ANWULAUYDINTY PHP

1. t¥u Open source liiiFsenldanelunisldau

2. 10u Server side script Ingagiin1sUssananamdafi Serveruazainadns
wndaly

3. annsavhonlduussuuUfiAnisivanvats iy UNIX, Linux, Windows
\WDusu

4. Geuzlien

5. Auisaviasaudaivssuudanisgridesaiivatnnguld iy MysQL,
Microsoft SQL; Oracle WUsiu

6. Tausaniiy XML 1o

211 Gs§

CSS gou1370-Cascading Style Sheet if unnwinldiudnnve A15IAgULUUNNT
uamananurHTML Inei CSS ivuanginnisiunas svdguiuutosilonalutonans iy @
voadanIy Afluds Ussanidnys n3snmatesan i st Fnnsivungunuvilld
wdnnsvsgmTiEMianIAIw HTML sapanAdenliltinisdaguuuyfinsuanma fvuali
sUuuvTeImsudniiatenans lutusgiueiowmasiondns ilelivabsgnhse AsduuunIs
uananadwsven e HIML Tastawrelunsdisimswasuulasilom@narsussn nie
AeanismunaligUiugisudnasantyy HTML fidnstisvssiatuminaueiafuynmi
enansmeluiuledifiednt

2.11.1 anwasLAuYas CSS

1. ApnuanvAnInndT tag 1890w HTML 19w nsimuanseulidaninu
Wudu

2. gwnsainuanudnwausAdulng HTML 1§ wasvinldiinafuienans
i vilansouslolfogheayan i

3. ansaadnliduendulnd HTML 18 wazaunsauanldsuiule uazd

HaAULENAISTIINUNA inlHFanusawnlulaag1sagnin 590150
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2.12 HTML

HTML g81197n Hyper Text Markup Language nMw1Aaufiamosilalunisuanina
1B918NATTUU website W3aiSunAuiduma gniannuasfmusnesgilneasding world
Wide Web Consortium (W3C) kaga1nn1swauIvniee1u sandwas 89 Microsoft vinlw
a1 HTML udnanwmidaiilfideniusunsuld viefliSendn HTML Application

HTML Wunwiuseian Markup  d@wdunisnisasraduims taeldanwn HTML
anusavirlaeldlusunsu Text Editor A199 @i Notepad, Editplus #3avzerdelusunsad
uedesiiotisadraiuing 1y Microsoft FrontPage, Dream Weaver #981ungmnaazain
lunisadramid HTML daunisisenldaunSennasunisinaiuessianars HTML asld
1Usunsy Web Browser 495i~Interet Explorer=Mozilla Firefox, Safari, Opera, way

Netscape Navigator¢Jufiu

2.13 JavaScript
JavaScript qnﬁmm%uiﬂﬂ Netscape Communications-Corporation 1 Jun1u1
ansudlfiag 3slunysadseeiaivn dvled ol i iulesqain siedoulm ausn
novauswlildiiniu Faiiiinivinruludnung wamaiagdiitnulfiasdde
(interpret) Towaafsasitgansaul Anwa HTML [évisneile Client dag viAsila Server
2.13.1 AUAIN19UDS JavaScript
1. JavaSeript ﬁﬁw&ﬁmwmmuaumﬁmﬂﬂﬁ
2. JavaScript A aleumIoluatauUas HTVL Elerdéntld wuneanui
annsawAsuilatgdiuunsianrareatiulanls wEeniuanaiiowatsnsateunioudns
ol
3. JavaStript Aainsalinsiaagudeyals 1 didnusidennuadlundos
fornuazannsanynasulFiadomaniugnaemiels
4. JavaScript @1u13nldlunisnsiaaeugldlaidu asraasudndld web

Browser a¥ls

2,14 5QL

SQL €811970 structured query language Wunwdldlunisdeulusunsy e
Jansiugiudeyalagianiz iunwuiasiguuussuugudeyadeduiusuas dusyuy
Un (open system) anefiaisianuisalddds sqL fugrudeyaviialafld LazANEI9Y

Wendulledsuiiu ssuugudeyaiunnmaiuayls nadwiinfloutu vilisranunsa
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idenligudeya vilalanlilaglifndaiusudeyalagrudoyandls uenainiludd saL &

1
i =l

Dutelusunsugrudeys Falusunsu soL Wulusunsugrudesaiiilasadvesmwiidila

hY)

' [ 74 = a a o o Ao v Yo o a 1l o @
118 ldudeu fusedniamnisvhaugs awnsavhonuiidudeuldlaeldmdauiosifdd

'
= |

Tswnsu SQL Famneiaslifussuugnudoyadedinius uandumvinis faudemsvha
I 4 Usziam fail

1. Select query l¥dmiufiatoya

2. Update query lfdwiuunlutoya

3. Insert query M@ mSumsifiuteya

4. Delete query Tdmivaudeyasanly

2.14.1 Uszloviivesniwn sQL

1. afgaivayauay. A1s N

2/ atfuayunsdnnisgaudeys asUsenausae s sUSuUSs uavns
audeya

3. alfuagunsaentdvse Auvtesa

2.14.2 JsznnuBeAIEanTen SQL

L\ a1 duasdeua (Data Definition-Language! DDL)A Judg e ldlunts
adugmdoya iminlasiasndeyadil Attribute lnlnvaitons uiiin1siUdeuutas
AN919 uaznSas Tedtll A e CREATE, DROP, ALTER

2. mwndanistieya (Data Manipulation Language: DML)ATudndaitldlu
msdenld i adwaniudsulidasdoyalusnmas dds SELECT, INSERT,/UPDATE, DELETE

3. 0 wagIuANdaya-(Data Control Language: DCL iuddaildlunns
vuadvEniseyn i wie itdn mainfigudeua etioeiummivassfovssgiudoya

@

ANd9: GRANT, REVOKE

2.15 Deep Learning
n15138usiBadn (Deep leaming) 1luanvivesniniouiveunisg Hugiuveanis

al Vo o A w as o % ° | % o
L?EJUEL‘UQﬁﬂﬂEl ﬂﬁﬂaiﬂﬂJWWﬂqﬂquc\]gaiq\‘]LLUUﬂ"IﬁENLﬁ@LLVIUﬂ’NﬁJ“WlJTﬂﬂaﬁmauualu‘i%ﬂUQﬂ

2
o

2/ L4 g o 14 2/ I e ! o
lasmsaduandnenssutoyaluiniivszneulumelnsadiegon s vanedu wazudarsutiy
lananmsudaeilidudady

nsiseudiBedn enauedlainduiiniamiavesnisieudveunseafingrenans sui

3

Brsunudeyasniiusedniam degradu sunwammils aunsounulfunnines
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vaemuEImegafiniea nieneslussiugituludnvesvouresingsineg vionosinlu

dlli P ] @y v o/ | o LY =l vl o 1 o L7
Wufiveagusnlag Ale msunuarnumnednaasilinisseuiiesinn usaqvildie

By lddzilunsidlumimienisidnisuanseenmednin nsiSeufidedniodniu

ad

A ol s s ] s = 2/ 1 s =l i/ l:I!
snsfilidnenmgdlunisdantsivimesdmiunsideuiuuuhiifaeuviensisoudiuuia

v

SR}
U

i}

] o
=l el =2

ﬂ‘ﬂﬁ‘aﬁsﬂummﬁwmmmswﬁ‘ﬁ’ﬂ'mnﬂ‘uu’lummmu%’aa‘;auﬁaa%amei’wamt.ﬁ'a
Soudandunmesdeyawmailussdulng v1eisnsildisdumalasnanainuszam
3%’1m‘ﬁguqﬂmamw'wL‘%’laanszmumiﬁm’nwmeﬂun'szmuﬂ151Jszmana%’au“a1uamm
fregeveanszuaunsinseuiBedmihluldldun psdhawausvam sudunszuaums

./ o g I

MIANUANRUSSEVIRINsEAUiUnsRo U IwPNsad Ussamluau ey
InidedumsGeivennieddiauenninenssuniatiuiraeuuuuundnnisues
msiFeudiBedni Iun Tasaiteyssanviiiiesiauuan (Deep Artificial Neural Networks)
lassiheussaiiiosuuuisdniants (Convolutional Neural Networks) Tasatnenauiie
wUUAn (Degp Belief, Networks) wasla 54898 ¥sTaIntiioiinuuiug (Recurrent Neural
Network) Faiin1simlfaange unsvatelumnsniimesiviml n13iindema nns

Usganananiuos iy i me3endds basBaansatmeedn

2.16 Openface

Openface 18y Opén Sourte ¥ sallaudme Python ax Torch TaeltnnsiSeusids
fnuarlasytpgdssamitey lasnsinawsinindiddeyalyds dibifiepsradulunth

H‘: L ‘!’ d = b l‘l‘: al o ' 2 s q; 2/
MNuAraTRNTaYiIituuan 96x96 Hinlwa Tnthavgnindauviuarusuluasulassadng
P v al ol o L @ I = v
wielinwnuazitihaegludimsinfgniliisazam eandayasunmersazesly
= =l 1 as v = o -] e v
Hianeiiuansneiu Tagnanluvvitisfignuszananaazgauladlae nrs deazyildnmlumi
] = 1 = | ar = 2 e as s '

YOIuABrALIAT 128 bytesulpnennu Jallumssydnanuailuniivesusazyana Toe
Openface version 0.2.0 liUsuusinanwes nnd virldszuuiivsesdniamanniu el

AMUULLENLADY 92.9% sgraurUsevivla
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Input Image Detect Transform Crop
EETTTe————

Green: Detector bounding box
Black: Mean fiducial points
Blue: Detected fiducial points

\

Deep Neural Network

Representation Clustering
- Similarity Detection
| 128D At hypefsphefe C]L "“,;;“CDUOH

JUN 2.9 msvinvay Openface

2.17 Arduino
Arduino Lﬂ-uuafa‘luimmu‘[mmaas’mszqa AVRTISIN 5 Wa L LU Open
source ofinaailawradayariani sisawas way Tersiiag f uesa Arduino QNoBNLUY
ulnlgeuldianeg ﬁ'mxuﬁqmmze‘hw%’ué’féuﬁuﬁﬂm ﬁaﬁ@iﬁmué’mwmmﬁhuﬂm Wiy
Wannsspamsuesh uEalusunuRs AEns Y
ANAITBYRIUBSA Arduino unsiegUnsaliasafae Aedldeiuanunsastensas
alannsefindrnMeuaniditensiadnnin. O veiussn ulsiitesnuazainauisa
\ensiefuuaingia (Arduino Shield) Ussiavengg \dusArduiroXBee Shield, Arduino
Music Shield, Arduino'Relay Shield, ArduinoGPRS Shieldttisu uldsuiuvesauu
U3 Arduino idndeulusunsuwaniisaleiae
2.17.1 AUV Arduino
L. f1esioniawn dsunuuddsiugy lidudoumnedmsudiudu
2. 31 Arduino Community nguaufiTiufuiamindauss
3. Open g13aus Mg ldanunsntvesalusasenldaulanarasiu

PRIRIPHTRIR

4. Cross Platform anunsawsiunlusunsuuu OS Tadle
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P w | .
JUN 2.10 faee13184 Arduino

2.18 Internet of thing
2.18.1 AUNUN8UBY Internet of thing

Internet of Things (IoT) fie n1sfiaUasnidiannsedndaing ansaideule
vedlayatiuldmeunosiin IneliisasUautays mM3Wenlsaiidpauiiliisnanunse
dansmavaun it URsalddnvse indaa g rinmiunTethedmvanials luaudanns
o v - a ¢ | &, Mo oex & gD asdl o w a
Weultamsldmugynsaisidnnsetindenis HunILATaL LB UEsIn T TUNasTduaun
uLAaLUuussn smart #1949 1¢wa Smart Dévice; Smart Grid,.Smart Home, Smart

X L .'1-' d e QIJ é 1
Network, Smart Intelligent Transportation Mianatanis At lagutuied & wanateainlu
a el cal) & a & = | ) v e
amquﬂnmaLanmauﬂatﬂutwaqaaﬂawa'luﬂﬁaauazuamwagamwuu
) L = 5 1 -:J o = z

naaled Internet of Things iilaknnisiisulsveaUnsnidanieevavany
' - - o - ' a a & el o ]
Hudumesidaiisinesn i Weuniindu wiumnidanana seavififarunsad suse
[y P o ] aal
Toyan153 YIRS T SEBEn1e AT Lazanale

wanINUU Cloud Storage UIB-USNASSURN n‘l.ﬂéuazu'izu1ama‘iimga*um@ﬁu
1 ¢ = P § i i . A v & e a =t 2
HuN19eeulal nIaIs S endnaE1e9A wianhuvegavriawue [Wudndmiisildau
vogqualizindunisluguuuures Internet of Things adfeilglddemnutoyalilufeuws
unu Lilesnildedivareuszns fie lidesnddeyagamendegnlasnssu visdanunsn
Muua i dusuvdumvs eatsnseuefle vintadeyalayniiyniaidegunsaididnnsadng

| a0 a ¢ & v ad gy Yo | £

Taqnruasetredunesidn wondiinuildassuin Sl¥Eanvainvals 1reis1Usendn
AlgRnelednene Lﬁaqmm‘sﬂlﬁﬁmL%aﬁu%qﬂn‘szﬁ%’ﬂLﬁuiauﬂa WU 8150 1AsW vSe Flash

drive #1799)
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2.18.2 LUIANYDY Internet of thing
\ANN191N Kevin Ashton Ua1WiAs Internet of Things Tul A.7.1999 Tuuauy

A o a e 1=
NN BDYNUN

= s

WEdy Massachusetts Institute of Technology w38 MIT wu1lagnidsy
Tiluussenesesiliiuusom Procter & Gamble (P&G) wildiauslasanisiizedn Auto-
ID Center siopoantanninalulad RFID Mluvazduiioidusasgiulandmiunisiudyyiu
I3 € (Y] [ 3 [ u‘: o oY) - I Y L2
\WwasR199 (RFID Sensors) Iddulwesinaniuasnsavinbidunanefeuseiuldniu
LUV Auto-ID 983491 Taentsussenelvinu PRG Tuasatiu Kevin AlaldA197 Internet of
Things lualadnisussersvesuniuaiugn lae Kevin lenuelineuiuiigunsal
a & a o < - T T | | o «
awnnselindlaq Ainumawnsodeasiuldndodu “interet-like” wianadiwq Afegunsal
o o a cold =i alaiar - P I} i i g Sa_ o £
alnnselindndeasuuuideailnuseUUB UM ImuUlelpafin “Things” AReAnldnu
gunsaididnnselindanee Ivantiu
staalugavastl 2000 Tunsalditinnselindgnransansndmieiiusiuu
v Y v ; -t 2 .
wnnalan F0suTnsladnaa-smart 4slufiilae Smart-Device, Smart Gfid, Smart Home,
Smart Network, Smart-intelligent Transportation’sia 4% Lanil, a2ugnil 4, RFID Sensors
ot &y o A ar é 1 a =3 v -:fI -ﬂ' ] 1
@liauiunnsiiy IDataEies vialihiansnvetredulandumasinls Fannsideudewan
& o e ge=gt-rue AN/ S W SEALHS ﬁ |y v " ow o o
uuesiiduunluweanngunsalaiungeuaninsadsasiulanasiadui lnsandos
= = e ﬂ!ﬁ 1 A ' :i' | _ & & o
Sensor lun13d 8@t tulivagiuanan: Smart Device #19e ax lWouradinasidnls
voow =l Yo st
w1 deanansaveimalUdhguasaidaulaaae
2.18.3:A1AUNUSYBY Internet of thing WAy Big data
Uiy Internet of Things a1 sanaydteIRuRAImIsAIR NS IF9Y
v = I = o ) = o v oa . £ =
UMDY dvminsaygunsaidinnnseiindsnaiistngnas vidbiiaamslianuasan
£ w ' - o @ oY v oal u - a
Tu An1sAuny, Use'Case Twaiglugsde Mabiiwdalaisvuivazaotuilond (ieifiy
Uszinsamlvinsdlagly neliinuinnssuludg BelUniud internet of Things finns
o s i o & Dl o 2 i
Beuleeuegraluszuy [933Suiugsiviiuinlisaniauld Internet of Things Tuufisy
(] i 23 = ot 1 A o a v -]
ansavieuntdymmiegsne s Tastieunlvlgmdiauszdriuld Tagnistduen
Toyan3e Big Data wWhinldlunmsifmuiitensuaussaudaisvesusiazduuy
2.18.4 Usglevtiuaraanuidesvas Internet of thing
walulad Internet of Things fiuselovdlunaneiuiaiesnisiivdeyad
wiuduazilutagdu deanduny wondieiunandnysmiinauviagldauls wih
Lualtines loT fusagiindusmenanustlovinuflinanuud uauselonilag tufin
WsoufuAMNEDY InsganuitmelunisinwmaulaensevaandatnelmlfiiaTuty o

wanduli e giimsfullenvdiumiuvsendennntu Tumamssiuduusninesverl
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o aa o @ o L = < 1 (=} al ' ! 14 = i 5
wannuniniieiissiimuau laudeiedie vielSendildlugeduiil 10T Jeg aviu
v o v o < o v 9 )
QL‘HEJ’J‘U’IQJj]’IUﬂ"J’]ﬁJﬂﬂBﬂﬂEJWWQ loT QG%WL%NWBQWWUWMWW?ﬂWS BATIETUUINYIAIIY

o a ' 4 9y a v o 4 i v
Useafeleitmugiuly iieligsiauaznsldon loT annsaduindouseluls

i)
€ )

sl Y
1< INTERNET
OFTHINGS

3‘1]17'1 2.1V Internet of thing

2.19 Big data
. o ° o e i ¥ =
Big data AR fotiadnansnnimmauesussunniTey Nawdns yasULuuinumesz
=5 = v = ¥, ar ' 2 < 2/
ilneen Bweeiudeyavillassasisdam (Structured Data) Lt Fayaiiueglumssdoya
1 4 :; L4 I: 1 . <
sineq ieandudeyafailassaiag (SemisStructured Data)) ldu dontwd (Log files) we
usinseiedayailaliilasiainy (Unstrictured Dats) L teyansiane udgauiustudany
1A38918 (SocialNetwork) 4 | Facebook; twitter n3s aswanidly 1iudy lngenaay
4 = = = | Mgy i < !
Wudeyafinanaisluesies uaznisueniiunannisdaneiy stpplier niaainyntes
= ] ar | 1 5 ca'd s o =l 2 - ql '] = '
nuNsAaRanugnan Uindnugiindiaiduifigivagafuiisemsiunysyiiauayiiasei
4 o AL v v | an v = v = ¢ ° v
WeumaTileNasyaAmegs e feyawmaneneaglilldegluswuuiiosdnsanunsamhluly
3 s I = = ! 3 ] 1
Loiuit uenadideyaiduusylonisessdnsunietaumog
2.19.1 AnANWILYRY Big data
1. Volume size vosdayafifivunalvg Susuadoyauin Jeanmsadula
Joyauuu offline %3 online
2. Variety fayasinnuvanvatey awnsaduldieiilassairouazdoyaili

a1113039U pattern 1@
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3. Velocity foyafinsasuuamaeniianegnesni finseerutoyaagn
siorilasludnuny streaming Mlin1siasizidayawuu manual ddedrin
4. Veracity Yayaiinnulidanu (untrusted, uncleaned)
2.19.2 Big data analytics
Big data analytics A® ﬂismumﬁLﬂiwzﬁL%ﬁ%aga‘uuﬂﬂlwnjLﬁaﬁum

v o g v & o4 " a A a o v & v yw
JUwvumditusvesdeyamaniufidousgdraly manteulesidondeyamaniudili

' '
4 al

AIBU MUNTUANUNITARIA MIATIFBINSVBINAT wazdeyaduqiilulselenisegsia
wamsnsiteyataunsailugmaviusmunsaaneiiiiuszansnim lenalunisadrana
ls msiumsitasnnduungnd nisuutgsnisvendliAnusedninm auldivieu
wileguddlumsudsdumanisemiawazaaUselemimaigsaasuaun
2.19.3 W munevianves Big data

Wiinewdnuay Big data an4lytics wip nasainsnsvonndn Ae Faelunts
Wideyanuuatiielflumsdndulsnisgsialasnost Unngymanidoya(data scientists)
ninsesiteyaideaia (predictivemodelersywaze s,%tmﬂzuﬂumﬁmswﬁﬁm&aﬁ']uﬁ"uq
uih s eitsyrsualeiiinsddsnaetug wnamssussm sulUsdayaiteglu
U finngengausghssuusiod Taasem Juvardenafiergianiiasesiiivane
b Budiviesdsakasnnsrangetauuduinesitn asuvwivuledisailiiowas
TeNUfINIINRIUNiaIal udsasenular deA i nduavesgnAwaznisney
wuudsuana iddeluiinsigagiduanalnadmivasgnia wazdeyaiitinisdufinldann
duweiungunsafiliesmelutiinternet of Things

2.19.4 Uszluwdvas Big data

1.'Demand for betterdatatinnssuanndiunmelavsungasmsufsd anne
MAATEENA wazuinnssulmd

2. Supply of.retevant data at scale inTauwinansuarivaisuvesdoya
ﬁga‘?’.l'an&amanﬁmméuaa%’ayaﬁluq NS lavaly

3. Technical capability finsiaumaiialunsinseideyaduauunnd
siuarty shaudetusasdrisldunnans

4. Government catalyzing market change ﬁLL‘Nﬁﬁmﬂmﬂ%'gﬁgﬂﬂmﬁuiﬁﬁ

ms@amedeyalilusilasunszaigludningsiadusg
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JUil 2.12 Big data

2.20 SEUUANDINARGHD
TYUVANDINAHNGT (Embedded system) Aasyubdsyaiana ilgdunielulas
nsteawpsfoeniuvinlaeianay Wi uisilounesiainasatnadn it iTugunsaiinag
i il il Kasiedesilod@nmieiing Wusy wielfimmiannzalifugunsalina iy
Tneasinuinueads fe TUsknay piedanesiuidiauastiuauviebilasing samediy
sguuiganuntiiues nuksviataluaudiuseg. vy aluladdidnnsedngd
winlulad geviiad nalulad-sasmind naluladissorsbidaisnwialulagsunisdeans
sy
2.20.1 szuuufiAnisuasnnilddanivisuuasanaileio
nasunszuualiInaley oaaviinaslissuudft@nasiduwnundnlunis
W e laiinslalupisiaun Al svuuuFiRnsiiveneUssrmsinngdaust RTOS, ucOS-I
wlufsszuuuiRnisituaal v Tusian Linu-Windéws CE udaTEuUUURnng
aelmiifinsiann 1y MeeGo Android
JagUuiinwilusunsusineg snueilflumsiannssuvaueanailei oy
M1 assembly A1 C, C++ vﬁamw’ﬁw"}’uqoﬁLﬂuizwu.ﬁﬁ’ﬁmi LU JAVA w50 Python
negldaunsadenldmwldnuaunia ey waveuwmnzay
2.20.2 dquUsEnavvadsTuVaNaInaifi
1. 8150735
drudsznaufiarusadudeld 19y mireUszinana twuees
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Login
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Login Done
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(Ad min page)
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Check status

}

Enter Code

class

Show “Your Code

Incorrect!”

Code class =
TRUE

Schedule

!

( End

d = o =
E'U‘Vl 3.9 N1IPRMNANIUSYBIUNAN T

3.1.4 mssanuuuiuledlunTsitinUagunsalnieluosufjiinns

TudwihinAnvazdevhnisaerdoniouneu ssuunmsilieUagunsaifeazyi

maalildanduivleduesdliuinig lnedhfnwazannsadslngunsalluanizlfziSoures

I :j ] y L3 2 A o/ o a wva
AUV dunsilivesenarsdganansailnUngunsallunndinieluesujifinng



vvvvvv

(Y11: https://www.lenovS:cen ptops/ideapad/ideapad-300-
series/Lenovo-ideapad-305-141BD/p/88IP3000640)

39



40

giﬁi 3.10 Lenovorideapad

2. Uasm Raspberry-Pi B+

uain/Raspberry Pi'3-B+ Wlunasustianateya-faguil 3,12

(fisn; https://www.taspberrypi.org/products/raspberry=pi-3-model-b-plus/)

3U-3.11 Raspberry Pi. 36+

3. Adapter 5V 2A
siranelwlvnu Raspberry Pi 3 B+ ﬁqgﬂﬁ 213

(‘ﬁm: https://www.xelogix.com/product/raspberry-pi-3-power-adapter-5v-3a/)
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gﬁﬁ 3.12 Adapter 5V 2A

4. naad USB

lilunassyylumiadu RaspBerry. Pi 3 8+ fagudt 3.14

(ﬁm:https://www.lazada.co.th/shop-webcams/)

gﬂﬁ 3.13 nass USB

£ 73
5. MU LUNISHAAING

Tdlun1suansuavesnmain Raspberry Pi 3 B+ faguil 3.15

(#i311: httpy//blog.redlinesoft.net/?p=2481)
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3.2.6 ESP-01 RELAY
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JU# 4:88 daannntiuaninadnsmsmunsmslaUatandaniozvasliindnw

Controller

Subject ; None
Section : Nose

Walk time: None
Group : None
Status'swiieh | None

No further clasges

:‘ L ] @/ = - g . L=} y L A
JUN 4.89 wiwhauananainsnIsmuaNnasiatinlandinsesvesilainfnwguuuui 1
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Controller

Subject : MICROCONTROLLER
Section : 1

Walk time : None

Group : 1

Status swtich : Off

Close

U7 4.90 wihvhauanmadnsnismuaunslaliaandaniesvelainAnwnguuuud 2

Controller

Subject: MIEROCONTROLLER
Sectlon . ¥

Walk time': 8040

Group-+1

Status swiieli : Off

Lot

M

= i sl e o A i T o g, o o
JUn 4.91 wufwmu,amwaawsm'smuqum‘sL\JmﬂmﬂaﬂaﬁmawmﬁauﬂﬁnmgﬂLLU‘UW 3

Mk N . i S . o

7 Edit 3i Gopy)@Delete |2 1.~ 61010003 Off NULL

JUN 4.92 wihdnuanmasnsnisomandeyatesmsiaUnUanseaios
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| = o A
sUluuR 2 nsdlanueUndisgun 4.95
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[] & Edit 3cCopy @ Delete 2 1 61010003 Off NULL
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Class attendance with Facial Recognition
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and advisor: Sorapong Wachirarattanapornkul*

Studeitpact finrh fnd

wand for resaily Lreate subject Add reaching tune
Abstract

This project therefore presents ihe examination ofthe' studem
enrollment list for the laboratory with facial recognition 1échniques using
the Raspberry Pi as a processingdevice to recognized stifent’s faccs dnd
record student attendance datato database, and the T&tbre-can’ manage
their classrooms such as adding subjeerclasses-alist of stodents in-the
subject classes, teaching ume for the systemy also including choek the list
of students attendance through the website b1 the system developer.

The testing results Were satisfactory, which esfi be used 10’ check the
list of students as well and manage weaching effectively and this project
was successfully manage class-over imernet.

lntroduw_n g FaceDetection
L |

Attendance I8 nectssary 1o help students: gain knowledge fram the

frush sl waat for

instructors, leading them 1o develop themselyes-and the nation in ihé Acguracy of data fnsert {percentagc)

future. Which helps fomotivate students to attend classes regularly, which: o % A

is to check the attendance list Hawever, checkimg the eurrent listing is ot A Lk " R
cffective, such a8 It 19Kes a long fime to heck fhe list of nmes betaiis i(;gl_'w:_l L) pseal L

students in the classtoom have @ 161 Therefore, we have wsed-facial 1 rate DS (R 4375% e 15% |

recognition teehniques 1o'check the student list ofattendance,

Methodology

L) .

- Website 10T device
@ Face recognition system
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ANANUIN U
A29819N15ANAITEUUUURNTS Raspbian waz Library

A o 0 s .
A3 nJudwmsu Raspberry Pi

1. milvanszuudURnag Raspbian 990K 3ules www.raspberrypi.org/downloads/ 4

U .1

RASPRERRY Bf DERXTOP [FOHPC AND MAG)
Ty Al E e T e 1 e
o e ST WS B TEVEE S R W LY
e~

sUN vt yiulsddmiuanalvaassuyUfuRnTs Raspbian

L4
ol s

fMRAFBULUU NOOBS ﬁqgﬂﬁ 2

u

2. {@enuseanm

Raspbian S'the FoundatitnSalficial ugpoftad Oparating System_DoWnioad it
here, of usE'NQOBS, Bureasy installer for Raspbwar@hd more

RASPBIAN

JU# 0.2 n1aidenguuuunIsAndauuy NOOBS
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o el & o @ sal w = 1Y @
3. ymsuanlnafianilvan Mnduvinisdaaennnlwdinrnivanluss S card fegldiduin
= a va ° as .o &
wWasruuluansdmiu Raspberry Pi slagui 2.3

1 D8- comprrired Feiser ook .2, - B x[RQAE- [« cum
Home  thae " L] Weme St View  Manage e
W Decuments 9 lg * A D & Gueni: Xowwr J U 5 6 Eiede
= Gougie Drive Foe Stream | magn W veenr - { - - ~ B Select nene
-G e o T mnd priecus coor i o By s wfrm | Mew el | i
Letract I Chphowa Ovganne Hew Open Seleat
“ * 4 § > THaPC » Downleads » NOOBS 2815 v B ShNOOESZBiep B + § oo v O SeachSOCARD O} »
S HMare = Type Comprer & Decuments * A ame Cate medifid
e :
W Deitop PRIRE .. SOOI, T i N i ekt - Tha Foides o ety
H Fe tnkder - U8R Do ) *
- N - S S ———
o Docomenty CTite (1731 .
& Povan H
T
 Cevagie Doy Fle Stream i)«
T4
—age -
e o

F Loy 2 30 CARD )

vvvvvv

TUsunsy ¥

Needed: 4539 M8
Available: 5676 MB

Disk spact ———————

5U# 9.4 N13AARY Raspbian



i a wva o a @ < 14 as S|
5. 50UNNTEUVUUANTILIINISANARIUASY AwUsINgTonnudagun 2.5

0S(es) installed

‘;'\i.;) 0S({es) Installed Successfully

< 4 a oy a wa
JUN v.5.9diiusanguienansszuuljifinsiase

6. Wlalnszuuujifimsayusinguiitae Desktop Sguit 1.6

d v - oahe 4
3UN 4.6 U1 Desktop T8358UUUURANIT Raspbian
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) =y o 2 rJ -] = 5 2 = ] at .
7. 1N15iUA Terminal 484 Raspbian 1Wavinn1siaea Library Asndudmsu Raspberry Pi uu

v Iy I . @ o
waudayanuuL AU NI Terminal Aaguil 0.7

=l L -
JUN 0.7 63 Terminal

-] s - () Ly v b s o 5 ] a ]
8. vihnsewansyuuyfuanslidusivanansiiy Temminal MdsUi 4.8 9nifiseauniazinna

-
be99

sudo apt-get update
sudo apt-get -y dist-upgrade

:‘ @t - Ay, .
JUN 2.8 MsanaRsEuUUUANTS Raspbian

9. ¥n15fams Library #sdudav$u-Raspberry Pi 95UR.v9

sudo apt-get install build-essential cmake pkg-config
sudo apt-get install libjpeg-dev 1ibtiff5-dev libjasper-dev libpngi12-dev
sudo apt-get install libavcodec-dev libavformat-dev libswscale-dev libval-dev

sudo apt-get install libxvidcore-dev libx264-dev
sudo apt-get install libgtk2.:-dev libgtk-:-dev
sudo apt-get install libatlas-base-dev gfortran

U 0.9 n15Anns Library 13y
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-] o g d o 1 =l . Y :l
10. ¥N15ARGR Python 3 tiavinisenuwaziligulusunsulu Raspberry Pi AIUN 2.10

sudo apt-get install python3-dev

sudo apt-get install python3-pip

gﬂﬁ 9.10 MIANAY Python3

v
@l

11. ¥inms@nsa Numpy wag-Scipy-#ailu Library Nidwalinassuindeyanedinsansuas

Mermans Aaguin vl

sudo pip3 install numpy scipy

31]1'?1' 2:11 M3AAAY NUmpy Iag Scipy

12. ¥insaniiluan OpancV/3.4.3 @adlu Library Misdalunisensatumi ﬁqguﬁ .13

wget -0 opencv.zip https://github.com/opencv/opencv/archive/
wget -0 opencv_contrib.zip https://github.com/opencv/opencv contrib/archive/

unzip opencv.zip

unzip opencv_contrib,zip

Ul 4.12-msenilman OpenCV



97

[ " o:] v e d' !
13. 1NnN15 Compile OpenCV ‘mmmaﬂwama%wmmgﬂw .13 $99UNIALIATT

cd ~/opencv-
mkdir build
cd build

cmake -D CMAKE BUILD TYPE=RELEASE \

-D CMAKE_INSTALL_PREFIX=/usr/local \

-D INSTALL_PYTHON_EXAMPLES=ON \

-D OPENCV_EXTRA_MODULES_PATH=~/opencv_contrib- . “/modules \
-D BUILD EXAMPLES=0ON ..

JUN 2.13 113 compile OpenCV
u
14. ¥"M3 build Opencv-Fspraldinaningy 4 Filineszui-v.14-seaunigasiaia usminyi

13 build udilv Raspberry-Piifinsantsazmiibliannsafinnala iitnisld make -1

W N cpu viaeTimtinauifiuluisagvirlinasagnslaianu gy

31Jﬁ .14 Ldnen13 build OpenCV.

15. ymsiniy OpeneV fsguil v.15 seaunitaviase

sudo make install
sudo ldconfig

sudo apt-get update

o - &
JUN 2.15 UanaN15AnRa OpenCV

16. ¥i1n1s Reboot szuuUfuiiinis aniunaaeuldamu Library OpenCV minfinsaasaauysel
3U57n4) Version 984 OpenCV #aguil v.16
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$ python3
Python .3 (default, September :11:04)
[cde : ] on linux

Type “help”, "copyright”, "credits" “license” for more information.
>>> import cv2
>>>» cv2.__version__

22>

]
=1

UM %.16 N1snadeu OpenCV

o a o o o P
17. ¥inmsfiads packages Midulunisussaianaain daguil v:a7

iOpenCV Face Récggnition ) N $ =
[1 § pip install --tpgradé imutils

d - 5 o o
JUN 17 N19fnel packages dwnuUsdinaanIw

o = 5 - % A o o = £ ar -
18. Yinsdnae Library-Seikit-tearn *mmLﬂu'!.un1sga1§ﬂmwmameummaimgﬂw .18

OpenCV_Fﬁcé-Recbgnition 1§ [ ¢ 2 AR o= 0P IE ;
$ pip install scikit-learn

A AL S
UM 0.18 Lamsnis@nsa Scikit-Learn
o - 5 -:i o c] L ar g ol qi'
19. 1MM9IAARY mysgl-cennector BN INSLYRUABNUSIUTBUA ﬂdgﬂ‘n .19

sudo apt-get -y install python-mysql.connector

JUN .19 wanan1s@inss mysql-connector



99

,,..‘\\\“\§
\

~ 00\

2

&I 1= d‘ ¥ o o k%4 d‘ = 1 :.II 1 ¥ o 2 & 2
enasihduenasiavulidgmsunsidnuiionisineimintu leugalrmiludusslovdaunisen

lnsallagnsdu Snneinudlvdsudanion uazdesdndaduiwenenarsynassniinisiluly



100

AMANUIN A

A158519 Instant VM vy Google Cloud

a = ol at = d al a o s
L. auATENYNUd Google Cloud HagiNAUUATIATARALNDIUNUIWIU 3005 A9

'gﬂﬁ A.1

Try Google Claud Plattorm for ige

Step1of2

. a—

Terms of Service

[0 trve rend 20 agree o flye Geoigor ChoR-nth oo il o 17 B Teans

Access to allCloud Platform Products
Gt mveryining you Peed Sbyikd S run your igys.
webidesmied vervices nclodifig Ferbilee and the
Googht Mags AP|

$300 Eredit for free

Sgnpnnd 5l 307 s 3pEnd B Google Cloud
Platliom gret the nexg 1§ months

No autochargeafter free trial ends

<P
T e askiyoufe: your erpd £ard 13 fhake sune yod are

FOarRnN You wolll e chaged oiless you!
minngalty Bpgence 168 pakd Az cunt

UM AL MsalRsaunBauL Google Cloud WosuRuIanIu 3008

2.989MNNSAS VM Instant 1&en Computé Engine-> VM Instant ﬁqgﬂ'ﬁ f.2

NS Pins appear here @

- 25 - 094 -

APT

)

Marketplace
Billing

APls & Services
Support

1AM & admin

VM instapces

Instance groups
Instance templates
Sole tenant nodes

Disks

| Snapshots

Images
TPUs

Committed use discounts

Adntadntn

JUT A.2 nsasliasaunTnuu Google Cloud Lieiuiuduau 3003
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3 2/ 1 @ v ot GJ
3. YUABUNITETIN VM Instant Iﬂﬂﬂ'ﬁﬂ?ﬁ]ﬂﬁ’]ﬁ]’m%ﬂ]ﬂ GNE‘LJ‘V] A.3

us-centrall (lowa) . us-centrall-a

b vt 10GE anderd persstens o

o & v
JUN A.3 YumeunIsaIt VM instant

4. mine YMdnstant Masnsun Google Cloud daguy g
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4.1 Raspberry Pi 3 Model B+

g‘dﬁ 4.1 Raspberry Pi3 Model B+

Specifications

CPU Broadcom BCM2837B0, Cortex-A53 (ARMVB) 64-bit SoC @
1.4GHz

RAM 1GB LPDDR2 SDRAM

Memory Micro SD card

WIF 2.4GHz and 5GHzEEE 8021 1.b/g/n/acwireless LAN

Bluetooth Bluetooth 4.2, BLE

Connector Gigabit:Ethernet.over-JSB 2.0 (maximum. throughput 300
Mbps)
40-pins GPIO

1 x Full=size HDM|I

4 x USB 2.0 ports

CSI camera port

DSI display port

4-pole stereo output and composite video port

Power 5V/2.5A DC

Power-over-Ethernet (PoE) support




1.2 lulasmaulnsalaas ESP-01

g‘dﬁ 1.2 Wlesmaulvisaiaes £SP-01

Specifications

104

CPU Integrated low power 32-bit-CPU

Memory IMB‘Flash Memory

WIFI 802,11 b/e/n
Wi=Ri Direct (P2P), soft-AP

Antenna +19.5dBm output pewer in 802.11b mode
Ix1MIMO, 2x1"MIMO

GPIO 8 pins

WIFI security modes WPA, WPA2

Input power 3.3V

Dimension

24.75mm x 14.5mm
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4.3 5188 jgc-3ff-s-z

g‘dﬁ 4.3 S1a8 jqe-3ff-s-z

Specifications

Contact data

Contact Arrangement 1A 1C
Initial Contact 100mQ (at 1A 6VDC)

Resistance Max.

Contact Material Sitver-Alloy

Contact Rating (Res. 10A 277VAC 7TA=250VDC 10A 277VAC
Load)

Max. switching voltage 2TTVAC/30VDC

Max. switching current 15A 10A

Max. switching power 2770VA 210W

Mechanical life 1 x 10"0PS

Electrical life 1 x 10°0OPS




Characteristics

106

Initial Insulation Resistance

100©M ,500VDC

Dielectric Between coil and contacts 1500VAC, 1min
Strength Between open contacts 750VAC, 1min
Operate time (at nomi. Volt.) Max. 10ms
Release time (at nomi. Volt.) Max. 5ms
Temperature rise (at nomi. Volt.) Max. 60°C

Shock

Functional

98 m/s” (10g)

Resistance

Destructive

980 ni/s?.(100g)

Vibration Resistance

1:5mm, 10 to 55Hz

Humidity

35%,t0-85%RH

Ambient temperature

-40°Cto.+85°C

Termination PCB
Unit weight Approx. 10g
Construction Sealed P67 & Flux proof
Coail
Coil power 0.36W*48vDC:.0.51W*
Coil data
Nominal Pick=up Drop-out Max. allowable Coil
Voltage VDC | Voltage VDG, [*Voltage VDC [ .Voltage'VDC(at 25°C ) | Resistance Q
5 3.80 0.5 6.5 70+10%
6 4.50 0.6 7.8 100+10%
9 6.80 0.9 G 2555+10%
12 9.00 1.2 15.6 400+10%
18 13,5 1.8 23.4 900+£10%
24 18.0 2.4 31.2 1600+£10%
a8 36.0 4.8 62.4 4500+10%




Safety approval ratings
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10A 277 VAC
1 Form C 10A 120VAC
1/2 HP 125/250VAC
10A 277VAC
UL
TV-5 120VAC
1 Form A 15A 125VAC
120VAC 125VAC
™
ey f“\ hp,125VAC
4 SO \ / P
gz
— = -4 — cos phi=1
f ), ?’/ \§ - M\/A&i\{ phi=1
- i l S - -~
- 4 \ cos phi=1
21
g C cos i=1
Q =
E :
b
% ) c @
(/)
2, K
% &3
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Outline dimensions, wiring diagram and pc board layout

Cutline Dimensions PCB layout Wiring Diagram
kLI
1A o
Ij bt el
o
—~p03
1
1 15.5
. \ Il  eiini ettt .
N/ W=
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4.4 HLK-PMO1

Specification

Electrical Characteristic

3U 4.8 HLK-PMO{

110

current

Rated input voltage 100-240 Vac
Input voltage.sange 90-264 Vac
Maximum input ctirrent <0.2 A
Input current.surge <10 A
maximum inputvoltase <270 Vac
Enter slow start <50 mS
Input Low Voltage Efficiency Vin=110VAC,~Output full-load=69 %
Input High Voltage Efficiency Vin=220VAc, output full-load=70 %
Long-term reliability MTBF=100, 000 H
Load rated output voltage +5+0.1 Vdc
Full rated output voltage +5+0.2 Vdc
Short-term maximum output

21000 mA
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The maximum output current
2600 mA
for a long time
Voltage Regulation +0.2 %
Load Regulation +0.5 %
<50 Rated input voltage, full load. Using mV
Output ripple and noise (mVp-p) | 20MHz of bandwidth, The load side 10uF
and 0.1uF capacitor to be tested.
(Rated.input voltage and output load plus
Switch overshoot amplitude %VO
10%)<5
Qutput over-current protection. | 150-200% of the.output maximum load A
Direct short gireuit at the normalioutput,
Output short circuit protection automatically resume normal operation
after a short cireuit remaval

Dimensions
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