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Abstract

This special problem presents the harmful UV level measuring kit and
notification through Android application. The objectives is to inform the users about
the UV danger level and how to effectively prevent UV by using the UV index data
received from UV radiation measuring sensor through the Bluno Nano board via a
bluetooth signal and then display on the screen. The application also notifies if the
UV index is at harmful levels to human bodies or when the user is at a location where
the UV index level is at a danger level for a long time through the application screen.
It can display the UV index level in real time at the user’s current location.

According to 3 experimental results of the measuring kit which can be
concluded that there appear to be a slightly different in using acrylic sheet. The
thickness of acrylic sheet affects the UV level measuring. Howover, if an acrylic sheet
is required, the thickness should not be more than 1 millimeter. According to the
installing position of the UV measuring kit, it should be installed around a head position
to get precise measuring values. According to a difference of weather condition during
the measuring time, it can be found that the difference of weather condition can affect
a measurement of UV radiation. For example, if the weather is clear, the UV rays
measurement is precise. On the other hand, if the weather is very cloudy or rainy, the

UV rays measurement is not precise.

Keywords : Android Application; Bluno Nano; UV level; Measuring and Notification;
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2.1.1 Ssd@dansllaian
Sadoansilalewan (Ultraviolet Radiation: UV) [1] #3esedwmilene 1Uused
mAuwiman N AR InsUHYeI e TR Gﬁaﬁmmm’mﬁuaﬁuﬂm 100-400 nm
AR 10°-12"7 Hz snuesywdliannsaseaiiuld uazidudsdnoglutasszming
$inSeERausaunnsldazuand il Ussneuse 3 siinauenindy fe
o UVA 130i38nT08ui Long wave UVR %38 Black light A21ue @@ 315-400 nm
HIZAUNSNU 3.10-3.94 eV
e UVB 150138nt091i1 Middle UVR 1138 Sunburn radiation A2 1me712aaY 280-315
nm ASLAUNSNIY 3.94-4.43 eV
o UVC miai3untaduin Short wave UVR w3 Germicidal radiation p213812aAwY
100-280 nm S5¥FUNEany 6.43-12.4 eV Fe¥sdviintusilaifeuuitulan
Ima%uamﬁqgﬂﬁ Zal

- [ &l
f (‘%{) (mﬂibﬂaet r/di'()/' o
Uv-B ’
280~315nm
iy Mesosphere
(Altitude) lonosphere
50 km - '
W Stratosphere
15 km

Troposphere

G‘°“""u
surface
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2.1.2 avissdvanslaleolan

sutissdoansilalotan (UV Index, UVI) [2] Aon1sinUsuiauesninuidauves
Yeeifinnoannuuiiuialan Failnansemuiuiimsayed vlmAnnsuamLag Ao
gmsuiuan fh nse usSdnds lnemsedisdsanshlewanssulagasdnseuis
Tan (WHO) $aufumiaesudue (UNEP, WMO) wiauszleaflunsussanduiusliss Te
Tumsundesinandsdsanslian Swdazilonsimsvisdsansiloanfiunnig
fusenluduegiuggmanazanmizarmaluvastu  Tnsrdisadsanslloanasd
Adaus 0 B¢ 14 usazAaziinnumane 18ed uasdeuuztilunistesiusianioanded
Sansllowan wansmazdeaduisidansililoansmnsed 2.1

N A o

A15199 2.1 svfissd@dansalalewan [3]

AVUSIE anwz AUzEINTSUBINY
dansitaloan
0-2 Tidudunsesanny TavunntazwiuiuLan
u
ALLEETURABNISANEUATIE Iawmml,am?uﬂmmm 1
3-5 ' Y ASUAUWAANI SPF 15+
nwaanlaglufinistaeiu
Ny &R ¢ Tavuanuazwiuduuan 14
AMULFLIAIADNISINADUATIBAIN | o o a2
P % Y X < ASUNUWAATI SPF 30+ @7y
wasanlagludinistaeny & . @ L
@otlaaiu NanAgaLadLAR
X ] B Tanunuagiiunukan 19
ANUESsgRNNeNISIARgUATIY | L o el
8-10 N i ASUAULAANI SPF 30+ @7y
nwaswanlaglufinisteeiu ¥ @t
L@ NANELILEILAR
1l U a 6 Y a
7 AULAEITUNSIHONTANBURT I nosiigunsnitlesiuynaiin
Nnuasanlaglifinisdaeiy wugthAsagusluennns

2.1.3 Sun Protection Factor

A1 Sun Protection Factor = SPF [4] 1lufaszysziunisuntesiinainsd
UVB wiiosuiuwinvesnariitasnsanusessdsansihloansia B léndminmesa
fuunn Falaeunftnasnusetulasanlaeusidainaduiunanlaussana 20-30 wifl
frdufuunnviondnssitussylian SPF30 Aagmnefls senevesuyudanunsany
nansuasldszana 3030 = 900 unit wie 15 2lus Tnediraliilndiuns winszdunis
mwneranndeuld esnaSutulandiniuuinesaudeulUdlomiossn Tau
1 vizevhAanssushegluddausysniu



2.2 danUnenssuounsasn
wounsosdilurenduiiilasaauuuFesiuvdouvieuvuaunn (Stack) [5] &s57u
TuesruUUfRng Sadaunnd wasueundinduiidfginliedudielddmiunisiau
vugUnsainamiadoud wu Tnsdwiflefio WWudu Tasnsvhauvsweussesdiifugusguu
szuudynd 1aediua (Linux Kemel) #slduounsesdeendwrsiandouunsan (Android
Software Development Kit) tHuirdesflodmiuinnueundinduvussuuuiiiniwou
aseuuazldnvanlunstaun Fwaeninenssuvssueunsessuteanidugdutundng
4 seutulduituseundiedu  (Applications) duseUndiedumisuisa  (Application
Framework) 41laus3 (Library) uagduayndansiua (Linux Kernel) uamsssguit 2.2

Applications

Home

[ comacs | ([ pnone | [ aoimer |

Application framework

Activity

manager

Winclow
manager

J

Content
praviders

l View

system

Packags
manager

Resaurce

Telephony
manager

o

manager

Lecation
manager

|

Motification

| |

manager l

Libraries

Surface
manager

!

[ Media

framework ] l SOlite

OpenGL | ES

IR

[ FreeType ] ’ Wbkt

SGL

=

libe

(/s

Android runtime
Cora

libraries

Dralvik virtual
machina

Display driver

Keypad driver

Linux kernel

Camera driver

WiFi driver

Flash mamary
driver
Audio
drivers

Binder (IPC)
driver

Power
management

5UN 2.2 adiuturesaandnenssunaunsesn

Tnessuturesdoinenssuueunsedisadelui fo

1) fuseUndndy L“TJU%HUUQ@?JENI?]iﬂﬁ%’]x‘iﬁﬂ’]‘fjmEJﬂﬁiiJLL@U@?@EJﬁ Fadudruves
wounAinduiiiaundusnlFon wu Uy wed udu

2) Funeundiaduisunisa (Application Framework) Ay RN NRILEIUNTD
wonldaulaeniuteiile (APl Application Programming Interface) Fauou
asoesldoonuuuliiioananuddeulunisldiudiuussnovvasueundindu
Tnetuneuniadumsuisaiosdussnoudegui 2.3
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4)

Android app framework

“Activity ) (* Backup
\ manager | | manager

" Content
. providers |

' Blustooth |

flocation ) (C Map % (f Media ) (Notification
~ manager. . libraries. player \ manager |

Package | (‘Resource | [ Search Shared
manager | | manager manager | |preferences,

lepho

5UN 2.3 sadusznaumaludiutoundiaduinsuiise

Fulaus13 (Library) LeuasesAldTvTInguvadlausinieg AdAyuaziiaam

Suduiealiunnuie iediureninazasnlidudniauiuazinese

AnsauILeUNALATY Android Runtime 1usug apfiogludulauang 3

Usenaume 2 daunanme

3.1 Dalvik VM (Virtual Machine) \fuduiitanntulagldansarndnsuld
rnymsldnulugunsalindeud

3.2 Core Java Library dauiiiiulaussuinsgiu uafflaanuuand1sain
laus13ve4 Java SE (Java Standard Edition) wag Java ME (Java Mobile
Edition)

FuByndnasiua (Linux Kemel) seUUKBUATOEF HugnadIaUuAiug 1LY

seuuUfuRnsaund (Linu Tnelusuieeiflafdunsinunaisdin uwilag

dauluganiiendeatuasawaslaenss wu n1sdansuiaeaus (Memory

Managerment) N154mn15Ns49a (Process Management) n1siiiousain3edne

(Networking) 1udu

2.3 szuudfjuinisuaunsaen

wounsess  (Android) [6] Aeszuuufuinisuuuiauesenduisauaty

(Open Source) lagusEm niAa (Google Inc.) IneAnENURKAZANNAINITAVDILBY
s [7] Inwiolull

nsideue LLaumsasﬁaﬁuauumﬂiﬂaﬁmaﬁj’am}'a oA GSM/EDGE, IDEN,
CDMA, EV-DO, UMTS, Bluetooth, Wi-Fi, LTE, NFC lag WiMAX

Messaging ﬂﬁUﬁL}u SMS, MMS, Threaded Text Messaging ke g Cloud To
Device Messaging Framework (C2DM)



nmsdafiudeya ueunsosdi SQLite Fadugruteyaideduiusvuiaidn
(Lightweight) Aifiuszansnmgs dwiulddniAudeya

Suusiwed wounsessinsanndoufulusunsuiuusiwesfinmunuy
LBusu Webkit wagldainansudidusu V8 veaiulusniwed Google
Chrome

iy (Media) aduayuides 3dle wazsunmluresuunvenien e 1wy
MPEG4, H.264, MP3, AAC, AMR, JPG Wag PNG

an3N19 (Streaming) aduayy RTP/RTSP streaming wag HTML progressive
download (uiin <video> U89 HTML5)

atuayuan s weUndiaduuukeunsasnlzliniwl JAVA laslan
JAVA aauluauarazlalasuly Java Virtual Machine (JVM) tnilou JAVA

a

Application %31y wiaz¥uly Dalvik Virtual Machine 3a.du VM finiia

Y
U 4’( ] [ &
Wanvudmsugunsainnmlaganie
fafviy (Multi-touch) sessumsldihilewngminraiedsnulauinnit 1 90
wiouru
Hafn1afs (Mulit-tasking) ABALEINITAINITSUMAIBLB U UNALATUN S DI
)
Tethering #38 Mobile Hotspot Aaadanisalunisuysdumesitianiuie
= =l 6 2
fovsegUnInilaunsayn
atuayueIialIsiasudug 19U ndesd1g3y, GPS, Accelerometer Uag
wesludines (Judu

AUUAYUTAIENATN

sEUUUURNIsHaURsasd LA uNITHRILBE sl losuausidnfIIBsTu

1.0 Wieln.a.2551 argaldimuiaesdy 7.0 vuan widslinisldieituniiedne 4.4
Yuly Fellseazidennnnsan 2.2

dl 1 U L3
13190 2.2 JUAFAVDILLDUATDUR

193U o) fiiy e \Uada
il | wwasiua

4.4 KitKat 19 3.10 31 aanAu 2556
4.4w | Kitkat for Android Wear 20 - 25 'ﬁqmsu 2557
5.0 Lollipop 21 - 15 panmy 2557
5.1 | Lollipop 22 - 9 funAu 2558
6.0 | Marshmallow 23 - 28 W u¥N1AU 2558
7.0 | Nougat 24 - 22 @9Au 2559




2.4 uaupsAERaAfle (Android Studio)

Launsees agile (Android Studio) [8] WueSaaile (IDE Tool) 990 Google &Sy
nMsiaLILeunseEAwaUNAntulneaNE IﬂaﬁmmmnLLu’;ﬁmﬁugmmmﬂ%umaﬁLﬁﬂ,aLﬁa
(IntelliJ IDEA) adnefun1sviauesdraud (Eclipse) uavuaunsass Loff Uansu (Android
ADT Plugin) InefmguszasAvesuaunsand agalefesosnisinmunaiesiodmniutelunis
fauueUndiatuuunounsesdlsiuszansamuinBeiu Madruniseaniuvdnige
Uszanufuld (GUN fvaelfanunsauansueundiaduluygamesiiunnssiuuuanivlviuus
a¥3u aunsouaniiavsegalauilaslideiinissusaundinduuulisunsudnass
(Emulator) samﬁasd:;EJLLﬁ’lﬁUU%’Uqum’mL%asuaﬂﬂiLmimﬁwaaaﬁﬁaLﬁuﬂ@wwiuﬂ%qﬁu

2.5 malulagugys (Bluetooth)

ugys (Bluetooth) [9] Ae wiluladnsdeansliaoszeglnduuuinietngliaedu
ymAa (Wireless Personal Area Networks: WPAN) LﬁumﬂmigﬁuﬁgﬂaaﬂLLUU&JWLW@Iﬂumi
Fensogunsallfareuundn 1y 1adeadifie (Personal Digital Assistant:PDA) guUnsa]
foansuvunnwmetadeunsmluiinsidendetuinsessdumedidaiugunsaiuatema
flsuinns lasiugrumsidenseugysuansdiguil 2.4

sUN 2.4 WugrugUnsalieuselnsetelsagdiuuana [10]

9 9

2.5.1 ¥ANNISNUFIUVBIUGYS

walulagnisdeanstsansugys gaurdivszendldaulunisweusediy

¥ '
=) a

gUnsalfna vilfazaindeniside losannlidrdniiud dfesldgunsaliiiu
anedyan awnsadeusieldlng wu miﬁa%’a;ﬂamﬂimﬁwﬁmﬁ'auﬁm%w 51y
falnsdniladeunaniaiomils vndsihuaedygia dududeddgunsaliaiuie
vliigunsaiaaeadensetuld uimealulafugys telinsdideyavesgunsaing
aosazmntulasnsawuaduing
szuuedergliansduynnatiliideusolnensaszninagunsaiieglndiu
¥iinil lundazinietne axiigunsaifnils iFondh mawmes (Master) iesusze
vhuihiimuaunsihausazUszausnliiugunsaifiug luedetneifeatu diu
gunsaiflidleusiodndug Funin aal (Slave) wioagnine ddlassainesnisviiey

= 1%

vaaugusiianeiuszuudasunsuwuulysiusu (Universal Serial Bus : USB) Ml



fuirdasaeuiameiviegunsaldidnvseindingly uddsiuludiuvesnisidoude
Tnugunsaivgysanilvgansaviminiléfananesuioaamamnumzay
Fameluedetneasiimsdanistuedagdaluiise nslnasauinsgm

guUnsniugysusazmaziluennsa (Address) niemsszymumis Jadusiia
Usgaiitldenfugunsaifidu danuennvue <= dn Fondn 57 wenne
(8D_ADDR) Tilunsduungunsaiusiazsn uagllunsssyanudilddmiugunsal
iU e

N

2.5.2 AwdAAuINg

AnufinnsgrudniumaluladugysUszanm 2.4 - 2.483 Anvidsnd (GH)
Fetrsmnuitldsmeraunndsiutisluuisussina iesnanudilddmivugys
Juaudensisay (Unlicensed Frequency) laidiasvaaugnnisldaiuaaiud
Fandnannmheuiunsednassmadvesdsymaiig ilrnsldaumudi
Gk, awgﬂiumumﬂ?aﬁm 9 19U AAUAYYIUTUNINIINLATETY ﬁagﬂﬂé’ﬁ'ﬂéf
e Faduuszavsnmasanisldnuugnsistueg fuamninvesgUnsnl Sruauvie
AMUNUILUUTDINTITIUe

2.5.3 53821 UBUABVDIVGYS
aunsaiugusgnulseanluaiusziu auauainsalunisdsdoya Aol

KU
13 (%

syaunils a1unsosudstayaluseil 100 wns Tdwdeudsea 100 Tadind se
6 U

409 aunsnsvdsteyaludail 10 was ldndwnudssann 2.5 dadind seduany
anansasudstoualusal 1 wns Tondanudssain 1 Taddne

2.5.4 druusznauvasyniaya
v o i & 1 & | i = =
dayaniudsegluiniednougys gnuuteenidunitegen) sendn Wing
(Packet Data Unit: PDU) @sUsenaulusae
1) sWansdndia (Access Code) Wuduiiiudeyanungiaviesotnauasuaninsd
wseiuiesgunsalfularyatenie Jvueens 72 I
| @ e T S 2 v P =i | v =
2) @i (Header) \lughuniudeyatduniafivinzaulunsdedoya dvungn?
54 Un
3) <aya (Payload) Aeteyaifainisdsludavatenie uuinsening 0 - 2745 da
Fuagfiun1sldan fegun 2.5

sweEn15LUN0e dauiin Joya
(Access Code) (Header) (Payload)
72 U 54 U¢ 0-2745 U

5UN 2.5 lassainayndeyarasugys
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2.5.5 39918 UUINGN (Piconet)

\AptnsrungeunieFendt flauin (Piconet) uinternefiAndusening
madousaturesgunsaiugys s 2 fAuly uwiliifu 8 i Seasudsosdyyia
sonlu 79 Yesdyan wazdeoyaadutaaluu 1600 adsedundl vliusas
Tauinansnsavenlufiufiieatuld Taslenalunisgnsumuaniededisduile
Tndfifiss¥anay 1.5 eiledornsugysidoonuuuliiadosifuiusideind il
13 dansmunuddiunsdidonavesgunsninsiazd iedestunisiAianisvuriu
vostoyadsuonnanmsdioyandouiuuutesdyayranioaiu

venaniluusazilainannsndoueduneieteiu iindund aded
Tngfiusendt awannesiin (Scatternet) win1sideusonuuizdasiinisdndsu
mevieuuuaietisfigientunasfetitenuaiusalunsasoyadu danals
UszdnSninlunsinauvesssuuanas

2.5.6 dnsuIalumsuanilasudoys

ariiirgeaaiugwlunmsdideyavesusastosdyadssan 1 wnnedn
#9319 (Mbps) HeimEadddaseatesnin Wewinaududandeld
MnMsuANLardanIssdedeya uanandgliluudazilain aAsfeuus
ANEIsatunsalayaiume viliaauaunsalunisdadouaanas

2.6 Arduino Bluno Nano

2.6.1 Usgifnauduan

ugluuly (Bluno Nano) [111[12) fugusnaineiqlu (Arduino) Fadu
gsaulsuavaenAnasaiannseinduvuleoiugesaunanneasu (Open-Source
Electronics Platform) Tnefiftuguifuanadisvasnslin lavgunsnivesnoglu
anusafiayeuddunmngg Mdeurednniisann Wuges nanadu uazanuse
dilugagunsalingg 1wy ueiwes vaeslnlueadd nmsltamsildlnenisdsynds
saqludilalasreulnsaiaesfieguuuesa Tagldnsideulusunsunudniednda
WA (C/C++) vuftug1ureaneis (Wiing) Tneriugeniuasorqluleds (Arduino
IDE) Tneugluwnluaziimssaanailugaugys (Bluetooth Module) wilafildndsusm
(Bluetooth Low Enerey : BLE) 138591 4.0 VTN T CC2540 runeae vinln
mmmL%awiaﬁuqﬂﬂiﬁﬁgusﬂﬁwmﬂmwmﬂ'évﬁu HUNSFRY YU NS Sninads
oonuuuilueiidnifios 53x19x12 fafiunsiviny

2.6.2 #@1uUsznauves Bluno Nano Board
Layout & Pin out Bluno Nano Board #3aduusznauresuaiaugluuily
LaneTIEauLBuAlaARIgUN 2.6



BOOT : used for updata BLE Firmware AT : Use AT command to configure the Bluno Nano
I NORM : For normal Serial Communication

@ ©2020208020208050208080205020 @), N
D1TX

Bluno-Nano [ —

V1.0 =l =
LINK PAIR

>
@ 020£070%030202020£020203 040203

5UN 2.6 dalsznouresvasaugluuily

2.7 @UINII9USIa9ans1llaran (UV Sensor)

11

lULERsNI193U5 9858 1a1e18n (UV Sensor) [13] tautsasns19aunlasunig

ONKUVLIAIMTUNTITUTIFans 1 Tet8nlud9mue1IAdulas 280-390 U1 luLUAS

Usznausaueundmeeesaaluyaduees (ntemal Amplifier) AkUasdgyanauanlasy

NFULLDITULAS (Photodiode) Luiduadndluiln (Voltage) Inetusgiuainuiduduves

Feddansalalowdniingaaduld (UV Intensity) ddnwaruanslaneguil 2.7 Jafisreaziden

LAAIUDYATINNZ VD UYUTDTUARINIANTINN 2.3

gﬂﬁ 2.7 UV Sensor

a v [J s
131941 2.3 VOUAINNISVDUYULTDT

AMENUR dayadunizvaTuIYes
e Operating voltage 3.3V
e Dimension 15.0 mm x 15.0 mm x 2.0 mm
e Wavelength rate 280 ~ 390 nm (UV-A and UV-B)
e Operating temperature -20°C~70°




o
Unn 3
[=Y=| [} o\ s\ O/
9 N1IALUUITIUAIY
aa o a a o 4 [ v a v v oA d-:l' [~3 v} 1
Tnsaiiunuideyngunsalnsiainuazudniouseiuiadeinludunsieriu
WAUATPEALBUNALATY HTumauUNsYinausasna Ul

¥
3.1 1Aseadelagsianuasszuy
wann1sviaulegsInresynaunsaingIviauaswiadouseausdeindudunseni
LaUATRUALBUNFIATUILATIATIUBITTUULARIGAFUT 3.1

(2)

Android Application

User

@)

i

Blutooth

(@

Bluno Nano

UV Sensor

5UN 3.1 lassaidlagsauvesszuy
N3UT 3.1 wandlaseasnalneTinvedsyuy lngaunsnesuiegasdennsinanulanil

1. vesavgluuiluazsivtnnlunisiudeyaninldaniduiresnsiadused
danshilawan Mnuudoyaninlaluduaunsosduaundiaduriunimaudyyio
YU

9 Yy |

2. waunseyALeUNdAtuIrTuTayaanuesaugluwluIuneAdud 1 INg UgYs
] % a £ d‘ o 1
dwsuisendeyaiiietluussinanasiely
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3.2 UWHUAMWLEAINITINUYLLYsEuU (Use Case Diagram)
ANUENNNTNVDITE UL TOLANIT AL BEALARITUT 3.2

User

v a v

a Y v A LY A ) LY
LLE]‘U‘W’ﬁLF"lSU‘LlLL@D\‘lLﬁ]@u3$@U5\‘iﬁaaﬁli’]‘lﬂ@LaGWlL'U‘L!E]‘lJG]i’WEJ

v

SengszauAmauiiTiddansililewan

a LY I v aAv Ao
SengnIvlseauAruiiseddansililown

Sengueyanansmeaansadesiu
Seddanslileian

\dendayadn SPF lunisAuIunaT

Futeyauazmuuzilunsdasiv

BUNT18INSIFoans latan

SunsuAsfauilodeseaudusunse

SUNITLILADY

Wiy a Auvlanszauad
Jans i loandudunsieduszes
AU

\Wousadayaugnsiuuese
lulaspeulvsataes

3‘Uﬁ 3.2 LLNUNINLENIAINUAIUITAUDITEUY



14

3.3 A159UEAIANBSUNEYBNRTYITUY (Use Case Description)
M5 ekEnIias U Ve lssuUlunsSungseauArulssddansililown wanans

AN519% 3.1

a o

M19199 3.1 NsisengseAuAruiisiddanslilowan

Use Case Name :

v

SengszauAmauiTiddansililewan

Actors :

User

Brief Description :

dwsudldaulunisSengseauaduiisiddansililowan

Pre - Condition :

Weusaduyanugysivueialulasnaulnsames

Post — Condition :

U | v A Ao QII 4 a U
wangsgRuAmnuts@oansalileanintnvsuaunaiaty

Flow of Events

User

System

1. egvtivevian

SEUUNIAISTHANITEAUAN
futissd@oansnlileowan

Exceptions :

IS g %

M1T1akanIA1e3 U sveEldssuUluNMsSnanssEAuARYlTeEdanslalelan

LEAAIRIRMITIIN 3.2

a a % I v aAvu aou
f1979N 3.2 ﬂ’ﬁLi‘ilﬂ@ﬂi’W‘J38@1_]?"’1'191“(]145\13@6915'11’]1@LEW\

Use Case Name :

Qv A v

=l U ! o
Li‘EJﬂ@Jﬂi'ﬁ/\h%G]Uﬂ’]ﬂ‘dﬂi\‘iﬁ@ﬁmiﬂﬂ@lﬁ@

Actors :

User

Brief Description :

dmsugldanulunisiengnsiseauanuiised

dans1hilawan

Pre — Condition :

A 14 v o aAv A v
denwydeyansinavilssddansililelan

Post — Condition :

LARINSINAIRSIFTAN I ToLan NNt wWaUNALATY

Flow of Events

User

System

1. \FeniY
2. Renuydeayans eyl
$ede

STUUMINITEAINTINTEAU
AvisIFoansitaletan

Exceptions :




M131KanIA1a5UBvelEsruLluNsSengUayaniaisantgaunsadesiused
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[

dans1halolan hanIRIni1sI9n 3.3

v A v

M13199 3.3 Nsisenglayanamimeansalesiuiddansililean

Use Case Name :

v a v

Senaloyanainisnnieannsadeiuiddansillewan

Actors :

User

Brief Description :

dmsugldanulunisisengleyaiamivdensnenigaunsa

v a o

Jestuaddansihileanliossivdviiseddansllowanag

@

Tusgaundudunsie

e

Pre — Condition :

T
-7 1Y

Wwensedy g augysiululasaeulnsames , sedudvil

v a v

sddanslilowneglussaundudunsy

Post — Condition :

o A A& A v A o
LLamﬂmayjaLﬁaﬁﬂLﬂaaWMu’lf\]aLL@U‘WﬁLﬂ“U‘u

Flow of Events User System
1. gtvminaavian FEUUIINNISHanItayanIan
2. syaudvilTadeioglu Mmnde
szauluduning

Exceptions :

M3 enanIiasuIgvesditseuulunisidendeyan SPF lun1sAmuIuIaT Lanan

AN59N 3.4

M13197 3.4 NsiRendeyadl SPF TunisAmuuan

Use Case Name :

Wondeyaa SPF lunisAuiunam

Actors :

User

Brief Description :

dmsugldanulunasldteyarn SPF TunisAuiuiany
suneansatdesiusiddansililewan

Pre — Condition :

AANA SPF AnTN9%an

Post — Condition :

wanadeyann SPF Mifeniiniinvensundiadu

Flow of Events

User System

1. agvithaavan FEUUINITUARNITEAUAN
2. ne9A1 SPF Aivitihvevidn | SPF
3. \§8nA1 SPF

Exceptions :
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M131akansA1asuIeveldsruulunts Suteyauaz Auuzinlunsdesiudunsiey
NnFddanshilelan Lanedn1sen 3.5

M13199 3.5 nssudeyaduuziilunisdesiudunsennseddansililen

Use Case Name :

[

FuteyauazAmuuzilunsdesiudunsieainiedy)

Y

Actors :

User

Brief Description :

dwiudldanlunisSudeyanasduuzidiisnislesiu
duneanTeddanslilowan

Pre — Condition :

I k4 v a a A v
LARNLUIYUDLAINEEY LaBNlIYURLa SPF

Post — Condition :

wanslayaseAuAmaiisiddansliloanuasianae
wuz11ISNstesnusidsansillaaniniinaawaUnwaLeduy

Flow of Events User System
1. ldoniuy SPUUIAITUAAITONATEAU
a b ¥ v a A 1 [ v A v v
2. \Renuydeyatede] ArgiiTeidoansilalotan
ioniuyveua SPF wazAiuziIsn1sUesiy

Exceptions :

PTIEneAesuIereltsrutlunIsTunIskIseuliaTadsan Tl lataniiaseAud

'
v

WJUsUATIY LARIFTINNGIIN 3.6

LY [y

a ) P A o oA = A &
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(@nwe1ne gl 35 asAwaided AINTUAUING 53 Wasidus uasiiwaidudiuuin)

® A01uNlUNIINAABIABUSIUNTIBIAITIUINTAL 1 AMSINGIMIENT F98. AILATINIAT

14.00 w. 947387 15.10 w. dazvayagnmeIniAInnsuendouine (an1idnsiain

aurniuadssand) https://www.tmd.go. th/provmce php7Stat|onNumber 48429

mmm 14.00 Y. D9Ia1 15.10 wu. asﬂmamsmaaqmwm 5 ﬂialmmmiwm N.3 LLay

M3199 N.4
A15197 0.3 NMneaesmEadeulun1TRTIaTn $edganenIsLau
o . % 4 Y AR 2 d Y 4 AU
ALY | ASIN 1 ASIN 2 | ASIN 3 ASI9 4 ASIN 5 P Y
da 2 WAL | Y9987 | anfag
nanne | (Voltage) | (Voltage) | (Voltage) | (Voltage) | (Voltage) ch) .
(o]
b} 1.28 1.29 1.28 1.30 1.31 1.29 | 14.00 u. -
Yiog
. 1.22 1.25 1.29 1.24 1.21 1.24 | 15.05 4. | 96.54%
szt
U3
- 1.30 1.27 1.29 1.21 1.23 1.26 | 14.10 4. | 97.68%
Asue
AUty 1.23 1.20 1.21 1.22 1.18 1.20 | 14.30 4. | 93.03%
Joii 1.22 1.21 1.23 1.22 1.24 1.22 | 1450 Y. | 94.58%
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o , Y o 2 4 2 4 2 4 2 4 A1
ANUVLY | AT9N 1 AN 2 AN 3 AN 4 AN 5 4 | . Y
da % WAaY | Y9981 | andadg
nanng | (Voltage) | (Voltage) | (Voltage) | (Voltage) | (Voltage) ‘(’0/) .
(o]
09 1.28 1.29 1.28 1.30 1.31 1.29 | 14.00 \u. -
Yiog
. 1.23 1.20 1.19 1.21 1.22 1.21 | 15.10 U. | 93.80%
nsziUn
UsLaal
- 1.28 1.25 1.26 1.30 1.27 1.27 | 14.15 4. | 98.45%
Aswe
AuLuU 1.22 1.26 yyay: 1.25 1.25 1.23 | 14.35 4. | 95.35%
Y9l 1.24 1.26 1.25 1.18 1.14 1.21 | 14.55 1. | 93.80%
*anugndeudsifieuiunisnaasslasieyagunsainsiatnssdusedyiliuazlaifinng
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® A0 UNIUNITNARBIABUTIANTIRIAIININTA 1 AMEINGIAERT @98, ATLAYINIA
12.00 . fla13a1 16.00 u. Twiuil 27/05/60 Juil 28/05/60 uaziuil 01/06/60 uazdaya
AAINDINIAIINATUE AT EUTNYT (AU AT AduINTUaITTaun )

https://www.tmd.go.th/province.php ?StationNumber=48429 2231781 12.00 u. A3
a1 16.00 u. luduil 27/05/60 Tufl 28/05/60 uagTufl 01/06/60 a3UNan1INAaLY

99UR 5 ASIlULAazTUlAfInI$197 1.5 A19197 1.6 WALANSI9N N.7

M1319% 1.5 NMIAaewTIITaTede luanmeiniavesiun 27/05/60

Asad 1 asan 2 | afei3 | edeiia | adedi s 4
1A \afe
(Voltage) | (Voltage) | (Voltage) | (Voltage) | (Voltage)
12.00-12.10 u. 1.02 0.99 0.98 1.00 1.01 1.00
13.00-13.10 u. 1.00 1.01 0.99 1.01 1.02 1.00
14.00-14.10 u. il > 1.04 1.05 1.03 1.03 1.04
15.00-15.10 u. 1.02 1.01 1.00 1.02 1.03 1.01
16.00-16.10 u. 1.00 1.02 1.03 1.01 1.01 1.01
(@A gangil 29.4 ssrwaldioa ALTUSINS 76 Woidust wazdiuan)
15198 1.6 MsMnansnsITasdesluaninennievesiud 28/05/60
REE adsi 2 | efeiz | edeiia | adedi s 4
a0 \afe
(Voltage) | (Voltage) | (Voltage) | (Voltage) | (Voltage)
12.00-12.10 wu. 1.34 1.36 1.36 1.35 1.33 1.34
13.00-13.10 wu. 1.35 1.37 1.38 1.39 1.39 1.37
14.00-14.10 u. 1.34 1.35 1.37 1.37 1.36 1.35
15.00-15.10 u. 1.29 1.28 1.28 1.29 1.31 1.29
16.00-16.10 u. 1.27 1.24 1.27 1.26 1.26 1.26

(@nmenA gl 30.8 asrwalded ANUTUANIS 57 Wesidud waziiwandudiuuin)
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psefi 1 | eSefi2 | A3 | a4 | asd@i s }
K281 L2a8e
(Voltage) | (Voltage) | (Voltage) | (Voltage) | (Voltage)
12.00-12.10 u. 1.71 1.72 1.71 1.70 1.69 1.70
13.00-13.10 u. 1.78 1.79 1.79 1.80 1.79 1.79
14.00-14.10 u. 1.80 1.79 1.77 1.78 1.78 1.78
15.00-15.10 u. 1.63 1.63 1.64 1.63 1.65 1.63
16.00-16.10 u. 1.56 1.58 1.57 1.57 1.56 1.56

(@nMeINA BNl 31.4 espadud AINUTUENINS 60 Wesidun wagviesiiaanllse)
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ANANUIN U
n1sAnRglusinsy Android Studio
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£A1U150 199U Android Studio 19 Matunaumase bl

.1 M3AnAlUTUATUYARAILI11 (JDK)
1) Fuannisandlnandifindanmuian laevinisidwivledaededselud

q
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AIYANAUID191 (UDK) Noudd

[http://www.oracle.com/technetwork/java/javase/downloads/index.html] iy
Wsunsuduusiwesezdnnguiiivledessiida anduriiniseadnailvan
Java Platform (JDK) flagufl 2.1

ORACLE"

Java SE

Java EE

Java ME

Java SE Support
Java SE Advanced & Suite
Java Embedded
Java DB

Web Tier

Java Card

Java TV

New to Java
Community

Java Magazine

= Y & 13 a o o Y
g‘ﬂ‘lﬂ 2.1 Mu’]L’JUVL“UG]E]@T]Lﬂaa’miUﬂWiﬂW?ﬂﬁﬁaﬂ@’J

Oracle Technology Network > Java > JavaSE >

— Menu Q

Downloads

| Overview | Downloads || Documentation " Community || Technologies || Training
I o —t || A==

Java SE Downloads

aA Sign'ln v

e Country v

7) cal

Java SDKs and Tools

15

java EE and Glassfish

e e

|4
L
5
<
&
O
o
=8

|4
4

etBeans IDE

# Java Mission Control

[oomons ] ot Resources
Java Platform (JDK) 8u131 NetBeans with JDK 8 # Java APls
= ¥ Technical Articles
[ Java Platform, Edition ]

Java SE 8u131

Java SE 8u131 includes important security fixes and bug fixes. Oracle strongly recommends that all

Java SE 8 users upgrade to this release.
Learn more ¥

Roadmap.

Important planned change for MD5-signed JARs
Starting with the April Critical Patch Update releases, planned for April 18 2017, all JRE versions
will treat JARs signed with MD5 as unsigned. Learn more and view testing instructions.
For more information on cryptographic algorithm support, please check the JRE and JDK Crypto

(%
a o

Ly

# Demos and Videos

& Forums

# Java Magazine

# Javanet

AARIYANAILIN1IT (1)

2) mmi’uﬁ’lmilﬁaﬂ Accept License Agreement 7l Java SE Development Kit 8u131

waIneanivaamfananiuuIainsaiusruuU)Uansaeuiune s ldldau

AaguR 2.2
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ORACLE E Menu Q ‘.. SignIn v e Country v f) Call

Oracle Technology Network > Java > JavaSE > Downloads

Java SE Overview ‘ DA [ c [ Training paEsohsandiioos
Java EE : . ) $ JavaSE
- # Java EE and Classfish
taya e Java SE Development Kit 8 Downloads 2 An S wCeE
Java SE Support Thank you for downloading this release of the Java™ Platform, Standard Edition Development Kit # JavaME
Java SE Advanced & Suite ("DK';‘) Te okisa | forbuliding applets, and & Java Card
using the Java programming language.
Java Embedded >0 i 0, # NetBeans IDE
Java DB The JDK includes tools useful for developing and testing programs written in the Java programming & Java Mission Control
MED language and running on the Java platform S BRI
/eb Tier
—= Seealso: Java Resources
e » Java Developer Newsletter: From your Oracle account, select Subscriptions, expand # Java APIs
Java TV Technology, and subscribe to Java. $ Technical Articles
New to Java « Java Developer Day hands-on workshops (free) and other events & Dermos and Videos
Community « JavaMagazine & Foums
Java Magazine
g JDK 8u131 checksum & Java Magazine
- — & Javanet
‘Java SE Development Kit 8u131 & Developer Training
You must accept the Oracle Binary Code License Ag: for Java SE to this  Tutorials
I @ Accept License Agreement O Decline License Agreement I $ Javacom
Product/ File Description File Size Download
Linux ARM 32 Hard Float ABI 77.87 MB_ #jdk-8u131-linux-arm32-vip-hiit.tar gz
Linux ARM 84 Hard Float ABI 7481 MB  $jdk-8u131-linux-arm64-vip-hilf tar.gz
Linux x86 164.66 MB _ #]dk-8u131-linux-i586.rom
Linux x86 179.39MB #idk-8uld1-linux-586.tar.gz
Linux x84 16211 MB~ #jdk-8u131linux-x64.rpm
Linux x64 176.95MB - ®jdk-8u131-linux-x64 tar.gz
Mac OS X 22657 MB_ ®jdk-8ul31-macosx-x64.dmg
Solaris SPARC 64-bit 139.79MB | #jdk-8u131-solaris-sparcvdtarZ
Solanis SPARC 64-bit 99.13MB._ $dk-8ui31-solaris-sparcv far gz
Solaris x64 140.51 MB & jdk-8u131-solaris-x64.tar.Z
Solaris x64 96.95 MB_#dk 8u131-solaris x64 tar gz
19122 MB  #®jdk-8u131-windows-i586 exe
Windows x64 198.03 MB  ®dk-8u131-windows-x64 exe
' o
= Y & ll 3 a o U n‘I v a o [
U 9.2 nunulereesAad msun1InIULaAMIRARIIANRILIETI1 (2)

v v
(Y

dievhnisanadinandfiedsyaiaiuionnasauas vinsiladfndaduuinaine
Next aun13Anceasanagui 2.3

ﬁ Java SE Development Kit 8 Update 131 (64-bit) - Complete X

Java SE Development Kit 8 Update 131 (64-bit) Successfully Installed

Click Next Steps to access tutorials, API documentation, developer guides, release notes and
more to help you get started with the JDK.

Next Steps

(%
Y o

JUN 0.3 nthaewdlornshnfsainuaniesa
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9.2 nM13AnRsIUsUNTY Android Studio
1) Burnmsamidinaadifasslsunsunounsesdanile Tnsvhniadwiuleddbed
oluil [https://developer.android.com/studio/index. html] vulUsunsutiu
winwesazusnguiniuledvosounsesdagle a1niunisadnaidlvan
Download Android Studio ﬁﬂgﬂﬁ 2.4

MAndroidStudio FEATURES USERGUIDE PREVIEW

< Back to Developers

Android Studio

FEATURES
The Official IDE for Android
USER GUIDE
PREVIEW Android Studio provides the fastest tools for building apps.on

m,and an instant build/deploy sy; n all
allowyou to fecus ‘on building unique andhigh quality.apps.

— A
\8 T, -(S“
—n ot ~

> Read the docs > See the release notes

JUN v.4 wiwduleddnsunisnaiinandafanslusunsy Android Studio (1)

2) NTUNINI5LE90 | have read and agree with the above terms and conditions
INNAIAUTINYTUNILGT BenantivandiAnAslusun L uRseURansle Ay
RIS

Download Android Studio

Before downloading, you must agree to the following terms and conditions.

Terms and Conditions

This is the Android Software Development Kit License Agreement

1. Introduction

1.1 The Android Software Development Kit (referred to in the License Agreement as the "SDK" and specifically including the Android system
files, packaged APIs, and Google APIs add-ons) is licensed to you subject to the terms of the License Agreement. The License Agreement
forms a legally binding contract between you and Google in relation to your use of the SDK.

1.2 "Android" means the Android software stack for devices, as made available under the Android Open Source Project, which is located at
the following URL: http://source.android.com/, as updated from time to time.

1.3 A "compatible implementation” means any Android device that (i) complies with the Android Compatibility Definition document, which v

| have read and agree with the above terms and conditions

DOWNLOAD ANDROID STUDIO FOR WINDOWS

JUR 0.5 nihaulgddmsunisaiilvandifagslusunsy Android Studio (2)
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3) disinisanidivandmifanddsunsuseunsesdanaleiaiauad iinadadiian
= v a [~ - -
FuUIUAINA Next UNTAAAUATIRIFUN 2.6 Uagguin 2.7

® Android Studio Setup —

Installation Complete
Setup was completed successfully.

Completed
Extract: android-sdk.7z A ‘

Output folder: C:\Users\oomhe\AppData\Local\Android\sdk1

Delete file: C:\Users\oomhe\AppData\Local\Temp\android-sdk.7z

Output folder: C:\Program Files\Android\Android Studio

Output folder: C:\ProgramData\Microsoft\Windows\Start Menu\Programs\Android S...
Create shortcut: C:\ProgramData\Microsoft\Windows\Start Menu\Programs\Androi...
Output folder: C:\Users\oomhe

Create folder: C:\Users\oomhe\.android\studio

Create folder: C:\Users\oomhe\.android\studio\installer

Completed

Completing Android Studio Setup

Android Studio has been installed on your computer.

Click Finish to close Setup.

Start Android Studio

< Back Cancel

JUN 0.7 wihedieiinisnaalusunsu Android Studio 154 (2)
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ANANUIN A
n15AnR9lUsunsy Arduino IDE

Tngn15AnRalUsHNSY Arduino IDE Huiisneazidundunausana Uil

1) Buanmsandlvandifiandlsunsuegluledd lnevinisdnivledaadadseluil

[https://www.arduino.cc/en/Main/Software] UulUsunsuiiuusIigesazysing
wilduledeglu anduiinisednailnanlusunsufinssiuszuudfuinas

AoNNImRINLY fegud a.1

HOME BUY SOFTWARE PRODUCTS LEARNING FORUM SUPPORT BLOG

Download the Arduino IDE

Windows Installer
Windows ZIP file for non admin install

ARDUINO 1.8.3 Windows app| Get 22

The open-source Arduino Software (IDE) makes it easy to

write code and upload it to the board. It runson Mac OS X 107 Lion or newer
Windows, Mac OS X, and Linux. The environment is
written in'Java and based on Processing and other open-

source software. Linux 32 bits
This software can be used with any Arduino board. Linux 64 bits
Refer to the Getting Started page for Installation Linux ARM

instructions

Release Notes
Source Code
Checksums (sha512)

1
=1

3URl a.1 nthaulgdengludmsunisailvansfagslusiasy Arduino IDE (1)

v

2) nUuYINIIAA Just Download titeaviin1saniuluandafndslusunsuengluledd
AU .2

HOME BUY SOFTWARE PRODUCTS LEARNING FORUM SUPPORT  BLOG

Support the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more onhew.your contribution will be used:

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED

TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

s3 1 $10 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD
1

3UT a.2 nihiulgdengludwmsunisailvandifadslusunsy Arduino IDE (2)
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3) flevihinisanilnandafesslusunsueglileddiasouds livinisiladifns @y
1udINA Next UN1SAAAUATIRIFUN A.3

Arduino Setup: Completed -

Completed
C —
Show details |

ance ‘ Mullseft Install Systern v3:0 Back | Close

JUN A.3 wihsewdiorinisAnaslusunsu Arduino IDE 1a5q

& o , . 2 a 4‘ a ‘s'
4) AnduInN1sas Arduino Drivers lagn1sadnluiiu Start menu AGNYI1A My
Computer U4 Start menu 210U UAA N Properties or Manage 311 pop- up
menu eviN1siUn Device Manager Aagufl .4

user

Documents

Pictures

Music

1 Opdi
& Mmaqec Click Here
Bitdefender »

Map network drive...
Disconnect network drive...

Show on Desktop

Rename

Properties

g‘l.lﬁ A.4 3511589 Arduino Driver (1)

? $1989971n 1vesdu. 2559. 33015 Install Driver Arduino asuy Window. [Online].
Available : https://www.arduitronics.com/article/23/installing-driver-arduino-on-
window. 1 eilaTuN 9 fa1Au 2559.



5) AanlUf Device Manager Link \fia Start device manager ﬁ\‘igﬂﬁ A.5

mﬂpwm-wumpw

Control Panel Home

| % Advanced system settings

g‘llﬁ A.5 35015849 Arduino Driver (2)

View basic information about your computer

% Device Manager Windows edition
% Remote settings Windows 7 Ultimate
% System protection Copyright © 2009 Microsoft Corporation. All rights reserved.

48

6) Device Manager 9giauagiand Arduino Device NFldvinn1siwouse lnedoveatgy

NIULUARITULNUTINYAITUT A6

A O —
N _ed ST Uy

jle”_Actioy S \irvisiatielp
&) H | &

4 43} user-PC)
p 9% Computer
b g Disk drives
> Mg Drplay adapters
> gy DVD/CD-ROM drives
» U5 Human Interface Devices
b &g IDE ATAVATAPI controllers
5 & Keyboards
>-§ Mice and other pointing devices
> A& Monitors
b - &% Network adapters : 3
3 g S Oevices Arduino Device
@ Arduino Oetected But
p 1§ Ports (COM&LPT) Unable +o Install!
»Jl Processors
5.4 Sound, video and game controllers
. 8 System devices
>-§ Universal Serial Bus controllers

3‘1]17; A.6 3511589 Arduino Driver (3)
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7) Hev09 Board Azuania3 esnuneanladivies FuansingUnsal Arduino ulal
A11150%1115 Install i@t udl fAdes Thvin1sandlne lundis1aves Device
Manageriﬁﬂﬁﬂmﬂﬂﬁ Arduino Board wdaman Update Driver Software Uy pop-
up menu ﬁ'ﬂgﬂﬁ A.7

File Action View Help

L Mol REAN 7 Ro LN 4. ¢

4 24 user-PC
» ¢ Computer
b -c=a Disk drives
» M5 Display adapters
b gty DVD/CD-ROM drives
> 05 Human Interface Devices
b Cg IDE ATA/ATAPI controllers
» &2 Keyboards
> B Mice and other pointing devices
» I8 Monitors
> g_ Network adapters

4l Qbwrdevices Click Here!
> vmm Driver Software... ™

> I Proc Disable

b Soundj Uninstall

S

, :: UY:::H‘ Scan for hardware changes

;J‘Uﬁ A.7 3501589 Arduino Driver (4)

8) ad vauzilaziinaeslu pop-up 11143971 Update Driver Software lia@ani Browse
my. computer for driver software \ie#3¢ install Driver Software Manually #a3U
i a8

P

&) L Update Driver Software - Arduino

PP

n How do you want to search for driver software?

< Searchautomatically for updated driver software
Windows will search your computer and the Internet for the latest driver software

\ for your device, unless you've disabled this feature in your device installation

) settings.

' e e Click Here To
Browse my computer for driver so are

I ® Y.COnP: Browse The

I Locate and install driver software manually.

i Driver!

)

gﬂ‘ﬁ A.8 3511584 Arduino Driver (5)
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9) 971U uUAAN Browse vaanlUil Drivers folder Tu Arduino folder A lAn131lKanuN
waanideNntu Driver folder SeuFosuailviniin Next daguil a.9 uazgui .10

6 U Update Driver Software - Arduino Uno

—

"

§ Browse for driver software on your computer

' Click To Browse The Arduine
Search for driver software in this location: Driver Folder. ..

[l C:\Program Files\Reall v Browse...

i [¥]Include subfolders

‘U‘ﬁ A.9 3511589 Arduino Driver (6)

r -
Browse For Folder ﬂ

. ]

Select the folder that contains drivers for your hardware.

“ h Desktop ¢
4 ) arduino-1.0.1 Select
J J' dme'sl ¢ & Precs OK !
= FTDI USB Drivers
L amd64
g 1386
_gu-Static v

Folders | drivers

gﬂ‘ﬁ A.10 3501589 Arduino Driver (7)

10) 923ina99 pop-up JUNIAAN Install this driver software anyway, to continue the
Arduino Board Drivers.... $95U7 A.11
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-
% Windows Security

@) Windows can't verify the publisher of this driver software

< Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device.

Click This
2 Install this driver software anyway Option !
Only install driver software obtained from your manufacturer's wef-.n!e or

disc. Unsigned software from other sources may harm your computer or steal
information

v See details

gﬂ‘ﬁ A.11 3511589 Arduino Driver (8)

11) Wevin13fnsa Arduino Driver 1@59138u3aezil Dialog box flaguil A.12 Feildses
V31U Port number M1uasa Arduino ¥in1siiausiead Tudiag1ailfie Port COM3 us
veiai e swnavld 81avzundu Port COM duunu a1ntuviinisadn

@ o g & s & A 5
Close tUupUlEIdUN15AAAS Arduino Driver

[ sy
¥
w’ L Update Driver Software - Communications Port (COM3) @ Take note of the

-2 COM | '
Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

[l Communications Port

f =

gﬂﬁ A.12 3511589 Arduino Driver (9)
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ATANUIN 9
NaIIUNLASUII9IA

NUUTEYENIVINTIRAUUTYYINTITUARNNIMRSAINIARLTY AN 5 (AUCC-2017)
AdnvilaidnTinaulsegdnnsseaudgansaunsuiimesginine e Ase
7 5 (AUCC-2017) 2®I197UT 20-22 1wl W.¢.2560 (0 ABEINENAIEAT UNIINEEY

wsms Ywminfivailan laglasusneda Good Paper fagufl €.1 4.2 uag 4.3

£  WELCOME ©664 m&wo«n*&«mu

The 6" A_EAN UNDERGRADUATE cOHFEnEu(:E m conpumm (Auc )
Faculty of Sclence, Naresuan Unij

Uil 4.2 1h9ama11 AUCC-2017 (2)



The 5 ASEAN Undergraduate Conference in Computing (AUC* 2017)
This certifies that

ngaana Yuldu, mas anslny, aigRug] wznenda

has presented a research paper

gunsainsIainuazudioussauay I uuaLnaingy

(with the award of Good Paper)

held on April 20" - 22", 2017 at Faculty of Science,
Naresuan University, Phitsanulok, Thailand

g

Professor Somyot Plubtieng, Ph.D.
(General Chair of AUC 2017)

JUM 4.3 1NesAUATINNTA Good Paper
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