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This research presents a design and development of a smartphone application
for reporting economic crop suitability of user-specified areas. The application was
developed using JAVA within Android Studio 2.3 environment. After a user locates
his/her land as a point or a polygon and specifies a crop type, the application will
retrieve the crop suitability of the land and results in a suitability map with a pie chart
of areas of different suitable classes as well as a suggestion report. This application
can help farmers to discover suitable economic crops to be grown in their land parcels

by themselves, as well as help reduce number of farmers waiting for the service.
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1.6.1 gunsaliadoudl nutefy wiulde wielnsdniiadoud Aflaruaiuise
yannteanInsAnniald Taua1u1saiguyinAau RIS IUIANNNINEILISOLTOUMAD

AN5M19IUSAIUAULDUNALATY haLaIN1ITO AL LT AINISORAR LD UNALATUAINS UL U

Y

[
= 1

ANNENNT InggUkuUYeIANEINsaTiiaiuTueg v Platform uagszuuUjuRnTs

1.6.2 szuvyURnisuounsesd (Android) nunedia ssuulfunisiieaniuuiive

s a

gunsal ldaeszuvduda TnefiiugunnanssuutfoRnig Linux WussuudjiRnisuuy

9

Ua Nougabriniauiaiunsadsuwssiagldniu Java

o

—

1.6.3 waunaadu vuneia Wsunsuussianmilanldineatdvayunisinauvegld

(User)

'
o |

1.6.4 719139171 Java) nunes e luswnsutdaing ANau e lgwnunie C++

9

(% 6 A

anunsalglatunatean1Uaenssy Wy ABNNIADS dU1SAAT Insannilefowuuauismluly

warvaNgsEUUURURNTT WU Windows Linux wag Android



1.7 Usglevinendnazlasu
1.7.1 1nunsns waghldnaluanunsaanansaidifedayaninumangauyeaiuiilunis
Ugniviasugia

1.7.2 afrauwrAanisidinalulagauarsaunagiimansiunuduasunisinun sl

UsranSnng ey
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PNAITHAZIUILTINYIVDY

[

Tunsmulusunsudssyndssuuansaumagienansuugunsalindoundmsutoya

Y

[

AariganlunisUgniwdviuanuided giaulafdnwideyatenaisuazauiden

'
v [y @

a a v o [ v v a LY L4 d' d' a
LNEIVBINUNITNAULBUNALATU IG]EJ"U’]LLUﬂ@’eJﬂLﬂu%’m@Lﬂﬁ’JﬂU@UﬂimLﬂﬁ@u% LaUnaLA

W g1udeua NMISUdYYINAINATITLN LaZIINTTIUAIUNITIANITTOLA WAETEUUULT

Y

1%

| a a v v a i \
Nui nedlsreazidentuiivenaznaiine bl

2.1 szuvatuayunisandulanienisinens (Agricultural Decision Support System :
ADSS)

sruvatiuayunsindulaninisinens lasunsimutuiienauaueInIu@ednIs
A A A A v a ] & A a = a A =
rilimsesilaetislunisdndulanienisinynsvesusasiuil 019 Msidenyiaiiy Hen
Frannzlgn aamsalanimeinia lunis@nwssuvaduayunisdndulasunisinuns
Tngiiusiusindeyadniuinizlgnitwusznausie 3 35 Ao mativdeyalaenss visdaya
Au deyandudu 519e1mstudy wasdnuazsin Faldiatnuazienivdeyaseng
° < v o va 1 = P =) o -3 '
adawe msinudeyauuudnlul lnge1duinIesdlenainlud miuinudeyauiazuszinm
2 v [ o w v v aa ax 2 v v
wagnsiivteyakuuysang Wunisiideyanlnanislaensauazisnisiiuteyaniey
wrseaiedmludfunldeusiuiu lnethdeyaniuliunadawuudiasiiowusseduaiy
mmzaaﬂumﬁmwﬂ@ﬂ (Taechatanasat wag Armstrong, 2014)

wannil Msiwwszuvativayunsindulaiieviueanumangaulunisugnivy

eal 1

Y9IDULAY ﬁ%‘%mitﬁwﬁ@gaLﬁa‘imi’]wwmqmﬂmu‘i%’ﬂﬁﬂd’nms{’mﬁu Taglan1simsie

4

a v

AW5TINYIR (Natural language) ufudeyaniiennia uazdayanisviinisinuns 53U

Y

= ¢ o =]

Jugudeya 14 Natural language processing @ 0u3s3nszsiAnauiignAindiuiua

AugULuUYeedl lagatursalsuuseinmsneinsalanineinimiiedlslunisdndula

guteyantianusainluldiuiivsiingu o (Prasad, Prasad, wag Kulkami, 2008)

nsfnwszuvatvayunsindulaninmisinens lagasiessuvatuayunisdnduls

Foureiugiudeyaiiunsfieesans o vussuuUfifinisueunsoss lnginyasnsauisn



Wendnuaesiu gl Usunaluiiun fisaamizdan anmeinielagiaie 310

srUvITAINaUTIgazidavasiinmizadlun1simzan (Koli wag Jadhav, 2013)

(% '
=3

NATeBnTunilandunsfnwissuvatvayunisdndulasunisinens lagldigasa
wuudnaesatiuayunsdndulanininaidedy 9 nanfe Tdveyaidaiunmunisinymns

asrwuuassnndeyaniludeyadanuiiuazdeyaaussens wanhulssendidussuy

q

(% '
=1 a

atuayun1sinaulaideiium (Spatial Decision Support System : SDSS) lagdinsauedssuy
AgUUNUFIUNMTIATIEtayamessuuaTaumagieans uusuldaunsinuasiiem

RV

AnumanzanlunsUgnivedmsuiiuiaig 9 (Kumbhar wag Singh, 2013)

[
LY

usnaniiainsfnussuvatvayunsdagulafionnuusiug lunmsuszneuianssu
n19nERT Ingimuiiuudtasinisanaulanislusunsy Netica lngasiauuudnaainis
dndula wazuannanInLUUEIa0s WU Frsa MU manzay Auugiiinislde
Praalvi uaganunsorwsnanangagaaInnTUgnite wagvinuuulisueUndiedy

WUREINUMUITETNNE1INIT19AU (Venkatalakshmi kag Devi, 2014)

2.2 msnaukaundinuuuaunsalinaoui

sUkuuNsmuLeUnantuvugUnsaliadeun aunsawuld 3 sUkuy Yuediu
Taguszasrlunmsldnuueundiadu Lo Native Application Web Application wag Hybrid

Application

2.2.1 Native Application l¥n1wlunsiaunfamziangasmuszuuufoinng Hu
sUnuunsaLLeUndlatuilliUssavsnmussgunsalindouiiligs anansnieudstild
NUINTARIT (WU Wi-Fi GPS Naad 9901N) wae Software (W U, ayalnsdnyi, Email)
vesguniniindouildlaonss aunsaiauweUndiaduianuanizianzasmumelulad
ﬁuaqqﬂﬂiaim?{auﬁﬁﬁ@umagujmaamnm (Nielsen uaz Budiu, 2013) TnsuaUnaiadudinmun
TugUuuy Native Application gniinsalumizenudivesgunsaiindoud gldanusafnsiald
alaea1ilnanaindIudn (i0S 7 App Store, Android 71 Play Store, Windows Phone 7

Marketplace, Blackberry 7 App World) (IBM, 2012) n15Walu1 Native Application 989u#

avsyuuUuRnsldiesesiiendineiu weundinduninuimesUiuu Native Application L



wounaLAtundasaegy weundatuufiu Google map weUndadusiug waundiady

wnae3 weUnartudansing MX Player Facebook Line

2.2.2 Web Applicationimuuy Browser luguuuuiivlgdung analnandeyaainuy
11 (Server) iiloiiousiafuiaiotisduinesidn Timaluladndn Ao HTML CSS uaz
JavaScript ¥191uk1U Browser vasgunsaiiadeudl vhanlduuynssuuufoanig fidedda
nnmsfiimsiamaluladvesnisairaivlsdegmasanan filidnsimuasnasgiuly
WAL ldanansaidnis Hardware uay Software vaagunsaliadeuifiinisldausgns
fudouls (Nielsen wag Budiu, 2013) LL@UW%L@%UVIIVG\IJGNU’@/’JEIEULLUU Web Application Ltu
woundadudmfudelavan (Nexfly) woundiadudiniusesiesinuazdaiadiasdu

(Trevelloka uae Expedia) Faausarindisldain Browser uugunsalindauil

2.2.3 Hybrid Application tJun1simuiweundinduliaiuisavinauldvunane
srUUUURNTT drusieuszanuiugldilu Web Application uazll Native Application ¥ineu

Tudrus Browser luanusavinle Taedl HTML 1usdieu Wedsenisidaunaundiaduiiu

4:4' o

AUszUUUHUANIIOU Aogudly HTML CSS waz JavaScript unddau (Nielsen waz Budiy,
2013) waunaaduiiimuimesuiuy Hybrid Application 1@y weundiadudediinIedu
299819150 ULHAARILDUNELATURINIIUAT LTU AirAsia LionAir NokAir LaUnalatu
5UIANIBLANNTETINAYDI5UIANS WY KTBnetbank Kbank SCBeasy LilaRndauaunaiaduain
Srum nedinldfinsdeuneduwosidn weundndumaiansadfamivanls vnaed
a U = 1 v 1 1 vV 1 ‘NI 14 a ‘ﬁl 1 U [ v 1
walnduannsadenuysing 9 la udlilanunsaldanudiundestinisdeuseiuudvigld wu
msastariildnu msgasaiiendu nsvigsnssuruswasdidnvselind

a wva

2.3 szuudfjiRnisuuaunsalinfouil

o

Jagduliszuudfianisninauvugunsalinfeundrdgyey 4 szuu Laun i0S
Android Blackberry Wag Windows Phone n1sWaiutwaundiadulivitaulduuyn
szuuUuanisdulianuisadiala esannudazszuuujuAnisidnugiuniswaun
seuuUfuRnisidneiu Fddnwunaziaseslislumsimuiwaundinduiuanaieiuly anuuws
a a va g [ ! I3 a wa aAv Yo a L4
NsguvUuanisiu 9 5895y egrslsinussuuddfnisnlasuanuiienldlugunsel

\AFOUTINTIgAABISUAULIN AR IOS Wag Android (IDC, 2015)



2.3.1 i0S \JuszuuuuRnisdwmsugunsalindoudl iPhone 1A38dau iPod touch way
iPad WauulaeuTEvm Apple AsusiU A.A. 2007 nMsauwaUnaAtuUY 0S Tran wwindeu

Aad

Tuniswauuuuldniada (Integrated Development Environment : IDE) 9183831 Xcode
UULATEY Macintosh N1Y191uda8seuuU]U%n15 Mountain Lion #30g4n31 n1simunls
A191 ObjectiveC fau1a U 15N U IbaUNGLATUINOINEUNTUY
App Store lnaideramsidou 99 aoaaisansgral

232 wounsoen LuszuuufuRnisuuuila (Open source platform) Jagduiie

a a o

ansUns source code neu3em Google uaziluduwaingu Open Handset Alliance (OHA)

Y

aitnuslunissinusunsesalnidundafon szuvlfiRnisusunsosniiLen

a

sEUUUHURANTS Linux inanvuieadieliaiuisaiinuuugunsalndmelssuiananay
o do vy a wa 51 ° Y a a 44 Y

Audniale ssuvuiinisueunsesaiuwsngnisnldiBandudlusieuduengy 2007

n1siauILeUnalatuvusEUUUURNISWOUATREAbEA I Java Tun1siWaul Faliay

ganeu anansavihnulauunnaUnsalladunngennuaulavesnguiniuuiweundindu

defansananiaiosiodmsuiauteUnaiaturess UUUFURNSsdo A I3y
Y1 a va ¢ & a va a =2 1 ' o v dl' & A
131 sguvdfuinisweunsess Wussuulfuanisniinnugangundit niiuasesied

wanviany waglin1w Java Feaunsaviaulauunnaunsal (Noh, 2014) fsn131e9t 2-1

A15199 2-1 WSsueuLAIasllalunisiawn i0S way Android

318015 i0S Android

e s 1. 1A393 Macintosh #1991 | 1. Windows XP
szuulfuansamgaitanansaldly | | o
METEUUUNUANIS Mac OS | 2. Linux

ATHAIUN
X 10.6 (Snow Leopard) 3. Mac OS X 10.5.8
1. Java (Dalvik VM)
mwildlunisian 1. Objective-C 2. Scripting (SLAA)
3. LogoBlocks (Applnventor)
R . 1. Eclipse
nsesdlenleluniswaiun (IDE) 1. Xcode

2. Android Studio

A15@519 GUI 1. Xcode 1. XML




A1519% 2-1 (710)

31YN1T

iOS

Android

Simulator

1. i0S SDK bundled

2. lidspasunislaenu

GPS

1. Android Virtual
Devices (AVDs)

2. 5995UMslgau GPS
ey alnsfnlaeru
Internet lUgs Android
Emulator

3. @I
Accelerometer sensor
Gyroscope sensor L%ll
ia laannsla
Openlintent’s

SensorSimulator

2.4 aandnenssuszuudfinnisuaunsosn

sxuUUfURnIsueunsesnesnuuUIINnIsiusiuesdatnenssunuudutu

Usgneuniy 4 duan dnenssy Ao Linux Kernel, Library Wag Android Runtime,

Application Framework Wag Application AT 2-1

2.4.1 Linux Kernel \Juszuuuinmsiivhavegdulugauesssuuufifinisueunsess i

(%

nsuszunana v Interet Protocol Bottom-Drive Wagu3n15au 9 9INAIUNAN

LA auALNugILUY Linux Kermnel

2.4.2 Library Wag Android Runtime

Library ¥191u8guu Linux Kernel viwihailviusnisnisidnfisgunsaluagdeyaniely

[

gunsal Usenaume Library #ane

&
JU

WUFIUL1INTZTUVUHURNIT Linux 2.6 Kernel yinanumiiouniisanudnniglu 9nnsssuu
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- Surface Manager @%5UNITIANITNITLAAIND

- Media Framework dwiunsiaudeidsuazifle
- SQLite dwiumsaiuayugiuteya

- OpenGL/ES dnsunsuaniug 2 U6 way 3 16

- FreeType dwdunissniunsieatuddnys

- WebKit é’m%’umiyimma Browser Wa¢ Internet security

- SGL @nSunsaiuniIsNgInuAIN

- SSL d@wmsun1saiilunns Browser Wag Internet security

libe dwSun1satiuayUUTNITIBY Android Nan1zia1zas

IS a o

Android Runtime tJutaSailoNyinliuaunsossmLana19431n Linux agvinntiniidy

nsaulunsiauLeUNdAtuUTENOUMIY 2 @1 FD
- Core Library Tusnmsisndunuainatsdnsunisiauiwoundiaduaiy Java

- Dalvik Virtual Machine 1@ mSuni1sameidsugunsaliielatzaan1suiuuse

woundindulimngauivgunsal

2.4.3 Application framework UnWaLUNEILNTALLI0S APl framework U93laUNaLATY
Iy Application framework i8anANgIgoUINdIUYTZNDUVDILOUNALATY N
a111301Y framework tieas e UnGLATUYRIMULEWUNY FIvanAUegInlun1Teanuy

weundiady uddewimunegluderivuaves framework

2.4.4 Application agduvugauadlasassantdnanssy iudiufivaundiatuiinmu
o = a U o a U gj = dy( 24
MU TudeUndaduranaasszuy lasweundduranindsudulagldniw Java (Ma,

2013) woundnduuussuulfuinisuaunsasn Usenaume 4 dw laun

2.4.4.1 Activities vivthiluanusazminaeludivedly 1wy weundndudiug
P Lo =& A a o M Y P I 0 v A a
T Activities ilananaannueNnglilaeu wagdl Activities d11SUllguanNLNY LOUNALA

FUAINTORUINAINTY Activities
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'
=

2.4.4.2 Service vinauluvugigldeglunoundindudu 1y Service Maudu

J a

Ay Yo o ¢ A v 1 A g v a o A
Lwaﬂ‘umw@mm J97TUBLHA Wi@ﬂ']')ugiﬁaﬂsﬂaiﬂaN']ULﬂi'EJGU']EJIUT@HZVII‘ZN']ULLE]‘UW'ﬁLﬂsﬁu@u

2.4.4.3 Broadcast Receivers yMyUNN51891UNWOUNBLATUDU NIDANNTLUU
WU N15ANULan IMANTaaINLASe18 Broadcast Receivers $18911L883UNNSAIULAERA

dll v o a U 3 5 1 v
Walanunsanfunsiulnddusale

2.4.4.4 Content Providers viwithiw3eudeya welikeundinduduinteyaly

gwe 1 svuuwseuseTegandelilvikeundinduduguiounty (Holla uae Katti, 2012)

Applications
@e@ee e e
Application Framework

otification
nag nag d E nager
Package Telephony Resource Location
nager nager nager nager n
Libraries Android Runtime
Media
Dalvik

Linux Kernel

] a wa [
AN 2-1 ﬁﬂ?ﬂ@ﬂﬂiiﬂ%@ﬂi%UUﬂaUmﬂ”ﬁLLEJ‘U@??JEJ@

2.5 grudayadimiudayaiBenui

gudeyadniudeyadaiun Wugiudeyafiiinmuaiunsalunisdanisiudeyaids

12 1
A =

#uf laeil Open Geospatial Consortium (OGC) fMnuANIASgIUN1TTAIUTaLaLTINUT

(Baskaran, 2012) @sdaiuiduguisanadin (Geometry) uazdeyadu o Mieateariuiug wu
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JEHENITENTNYRFRIAVUNURLLAN @1u15aaeun 1y (Query) kagniANduiuETening

sﬁaga@ﬂﬁuﬁ (Spatial Relationship) (Guting, 1994)
2.5.1 NM599NLUUTIUTRLAAUNUS (Relational database)

sudeyaldsunisimuuiisiiusezdnnistoyadiuiunin Uszansainlunis

Y Y

Jannsgrudeyatuivanauarauddouvesdeya nsesnwuuliigiudeyaivuindn uaz

Y

' '
a o

Fudautosngaludedidy Ineniseanwuugiudeyalvlvuindnuasdudeutioy

=b
hO]

g

[

Usenaunieaeddiu A N1588nLUUAITINTaYa (Entity) Wa¥n1388NLUUAINEUTUS

EN

(Relationship) %aﬂmﬂiﬂﬂﬁi’fay)a (Speelpenning, Daux, &g Gallus, 2001)

2.5.1.1 nseenuuunIsNteya (Entity) lnefmuaderivanzauiudeya fAmun
AMENYMEYDIN1319%BYa (Attribute) wagimuanuaulRvesnmanyue (Properties)

AIDYNAINNTIN 2-2

A519% 2-2 é?hasmﬂ’ﬁaamwumi’lﬁa%a

Entity Attribute Properties
Type
Name
Lensth
Type
People Job
Length
Type
Address
Length
Type
Model
Length
Type
Car Weight
Lensth
Type
Color
Lensth
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A1519% 2-2 (70)

Entity Attribute Properties
Type
City Name
Length
Type
City Area
Length
Type
Population
Length

2.5.1.2 NsPRNRUUANIENTUSYRINII19T0Ya (Relationships) As1etayainil
1 ’.f [y Id [ o v r-zl'gcj [y [ I 1 d' vd’lj i
Poyagiududiunn ashdeyandriueenunaiiadumedlud ieannisldnunlunis
udoua wazinunfdudn (primary key) iaideuanuduiusvestoyalunisiadimeniu

Tngmnuduiusvosmsdeyalugnudeyatunvalu 3 dnvae e

2.5.1.2.1 wflaveya 83 nlladoya (One to One) lun13i1mun

Anuduusvesteyansmis lWddeyaludnnisiamils wuuanglagas danni 2-2

BDID Birth Day NAMEID
5-Dec
7-May
12-Jun
4-Apr
10-Jan

U1|-h [ WIN |
U phWN =

NAMEID Name
John
Jane
Tan
Simon
Andrew

U|-h|WIN =

AN 2-2 egreanuduiusiuu vilslaya 9 niladeya (One to One)
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2.5.1.2.2 niladaya fs naredeya (One to Many) Lun13A19MUA

Auduusvesteyanes il lWddayaludnansmislivatedeya fannwi 2-3

NAMID Name

1 John

2 Jane

3 Tan

4 Simon

5 Andrew

SPID Sprots NAMID

1 Badminton i
2 Soccer 2
3 Swimming 2
4 basketbal 4
5 Football 4

WA 2-3 feguanuduiusiuy nilileya 89 nanedeya (One to Many)

25.1.2.3 viaredaya §3 natedeya (Many to Many) Wunisfivun
Auduiusvedayaanmsanis Wdweyaludnaisanile lnsiinaredeyaiatoyany

Maazuanenig (Letkowski, 2014) Fan i 2-6

SJID Subjects NAMID
Science
Science
Science
Math
Math
Math
Math

[SSRILSHI SRR P fo [
() EON [OUR [ SR o S T

&
)
S

NAMID Name
John
Jane
Jane
Tan
Simon
Simon

Andrew

LB (B W N[N =
NN = [ ND [N [ [

AN 2-4 fpgeaaNudLTuswUY vianedaya A viangtaya (Many to Many)
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Womnuaauduiusuenisisteyalugiudeyaudiadialuwuuinass

[ v 6

AN usYeIn1T19lugIudeya (Entity Relationship Modeling) wuud1aasllazuans

ANNENTUSTILAUaInnTInEluguteya

nnseeNLUUATNTayaillnuinyy uazAuaNUAveIRMINYUE LI AUy

Y 9

ToyaifeIn1sdniu Inenunseuunisvibiuunnsgiu (normalization) Tinis1edeya

[
o 1

agluukuUNIATEIU (normal form) Yesuiaztu Iwdivannsldiunnisaudtlagly
o & °o g v v v A 1 do & o o o & v
Iy iligrudeyaldiunuinidndudmivdanudeya

2.5.2 SQL (Structure Query Language) LJun1wdslassadrsnldlunisindadu
gudayariioliszuunisinnisgiudeyasuiunisduteyanislugiudeya Wuniw
WPSFIUAMIUTTUUNTIANISEIUYBYS aunTaiie Mvuakasdanisteya aiauavay
M3 assagldfandulugudoya dmsu soL aldlunisinsiediugiudeya I3Unuuds

4 bUU boLn

- DDL (Data Definition Language) A1dsd1msuaniiunisiunisnuwazinglu

'
% I

F1uteya Usznaume CREATE (6319071519 4uu8nns 1 visedngdu 9 lugiudeya) ALTER

(USulseingiegnnelugiutoya) uaz DROP (auingiegnelugiudeya)

o [

- DML (Data Manipulation Language) #1898 % 5ud1idunisiuaisisly

[

grudeya Usznaundy INSERT (@319 Record) UPDATE (USUU5¢ Record) DELETE (au

9

Record)

- DCL (Data Control Language) ﬁ1§a§mﬂﬂi§m§maﬂ;ﬂ% Usgnoauniy GRANT

(%)

(lidn5riugld) REVOKE (FenAudnsangld)
- (Data Query Language) AdsdmsuAuAudayanngiudeya Usenaunie

SELECT (Aetiayaanm1314) (Lorentz wae Roeser, 2016)

nsaeuaudaua (Query) vesgiudoyadinsutayaienun wusn1sandunislans
N19L80NLTINUT (Spatial selection) N1579 (Measurements) Taald SOL Tun1sinsianiu

Futeya
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2.5.3 nMsaaunuteyanigniwl SQL lusunsudanisgrudeyaldlunisinseiy
s1udeya Wissuugudeyarurudeyanislugiuteya lagldsuuuu Select-From-Where
Tngdruuszleaves Select \udruiunnudnvazvesdoyaiazuans dudszlenvas

From fwundiuvesadeyaninludesddlunisaevaudeya uas dwuszlenves Where

o w

nthnisyydednintunisisenaudeya (Frank, 2003 ) 199U Select num_population

From province Where province name = “#usiay”

2.5.4 NsapUNUTYAIBINUTNIEN1w1 SQL wnguueINsasua1lla 3 anvuy Ae

AOUNINANUFUNUSLTINUN (Topological Queries) @aua1uiAng (Directional Queries)
LAY @UnIuTrerne (Distance Queries)

o v

n1saeunINteyalBaiiudl aruisald SQL lagiiudiunsesiudoyaidaiiui 1oy

AANYUENI Topology kargUlsIAMAYY 7 LY wagiiud (Guting, 1994) fagautu
Select TOP 1 geom.STCentroid().STAsText(), From district, Where province name =

“UAsuyn”

31n679819 TOP 1 geom.STCentroid().STAsText() aglsiAiiindnduazinevayn

v ' [
% v a A

AudnaveIungneeggegavesdminuasuien uonanffalMmdudenundu 9 wu
g3l (Inside) AsauAgulag (Covered by) Fouiiu (Overlaps) Wiy (Equals) AsauAgy
(Contains) (Lorentz ey Roeser, 2016)

2.5.5 5£UUNTIANT5EIUYYa (Database Management System: DBMS) 115045UN15

1% ' '
a & = I a a =

JAN19U9YaLTINUNILUY Open Source i fudideu fo PostgreSQL (PostGIS) SQLite

Y

(SpatiaLite) kag MySQL Spatial 1ag5¥UUNITIANITFIUVOLANIANUTLUY §11190

Wiguieunaaudatumusing 9 1o fdannsien 2-3



a9t 2-3 m%?amﬁsugwu%’aga@aﬁuﬁ PostgreSQL (PostGlS), SQLite (SpatiaLite) tay

MySQL Spatial

PostgreSQL
(PostGIS)

SQLite (SpatiaLite)

MySQL Spatial

FreeBSD, HP-UX,

Linux, NetBSD,

FreeBSD, Linux,

SQLite (SpatiaLite)

Android, iOS,
Server OS OpenBSD, OS X, OS X, Solaris,
Windows, OS X
Solaris, Unix, Windows
Windows
C.R C# Ct+, D, Ada, C, C#, C++,
Net, C, C++, Java, Ruby, D, Eiffel, Erlang,
A1 Java, Perl, JavaScript, Objective- | Haskell, Java, Tcl,
Programing ‘ﬁ Python, Tcl C, Perl, PHP, PL/SQL, | Objective-C, Perl,
5845V PostereSQL Scala, Smalltalk, Ocaml, PHP, Ruby,
(PostGlIS) Python, Scheme

Python, Scheme,
MySQL Spatial

Spatial Data

Types

Point, LineString,
Polygon,
MultiPoint,
MultiLineString,

MultiPolygon

Point, LineString,
Polygon, MultiPoint,
MultiLineString,

MultiPolygon

Point, LineString,
Polygon,
MultiPoint,
MultiLineString,

MultiPolygon

17
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A1519% 2-3 (1)

PostgreSQL
SQLite (SpatiaLite) | MySQL Spatial
(PostGIS)
JUnuy WKB, WKP,
SHHGIGR EWKB, EWKP, WKB, WKP, BLOBL WKB, WKP,

U
NUNNIDI3U | pgsql

. 1% Shapefile
59453V Load//Dump TlUsunsuLasu
Loader
Shapefile Shapefile shp2mysql
shp2pegsql

finnsanauantfivosszuuinnigrudoyarsanuudnudt arunsasesiunisdanis
foyaidefiud uazsesiuniu Java ldfuszuuUfifnisueunsosdld uasilafansanis
anuganlunsinlifugunsalindouiszuuujiRnisuounsess Failninensdade
uéh WU SQLite (SpatiaLite) invuisnzasilunsldsnusnniian feoandnvasiimnza
fu Server vuaidn virlianusaanitlunsyszinanavugunsniindoudiuagdsiu
foyarudumesiinuunietnelnsdmiindoun

2.6 waunAindudmiudeyaigeiium

(%

2.6.1 wounAidudmiudayaeiui Miunuvesulad desdinisideusielaietiy
Buwasilaniu Wi-Fi visewsevnelnsdmriiadoun iesudsdayasnuitialusaegyiinisiiiu

TOYALTINUN

2.6.1.1 waundiadudmiuteyalieiui Avihauuuszuuldanig i0S laguin

e luseundnduiimuiluguuuy Native Application wielvanunsaldssuusudyau

1%
Y [

= | d' Aa d' 1% 1 ) a va
AINYU LATAIUDU €) W@@@Q@%IULﬂiaﬂlﬂ ﬁ]’]ﬂuiﬂ‘U’]EJW]u@'ﬂ’]ﬂJﬂa@@ﬂEJ‘TJ@Qiz‘U‘UUQUG]ﬂ”li

[

i0S Fedndusiosimuiluguiuy Native Application fifiaagnedisil

- A rapid deployment model for VGI projects in mobile field data

collection fwuweUndntudmiuiiutoyaasaunaniimanslagenanadias senwuukey
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a

wandulidondounainiedieiodnfigiuteyadiniunisii udeyagiaisaunelay

Y Y

8181@3As (Baskaran, 2012)

- Collector for ArcGIS LUuwaUndnduiiudeyaarsaunagiiaanslay
Fousafutadues ArcGIS Online mmamﬂmmuﬁgmmﬂ Google Map, Bing Map wag
OSM Cycle a¥19toyazuuuuanaindiunislagiuveaniouuuuiuain uanatayasin
ArcGIS Online anansalduimslalaglidealidioduna 60 fu ndmindufnduing

Wus1e¥ (ESRI, 2012)

- Wolf-GIS WaLHUNFIULATLAAITBYANABINITUNKNUNEIY a5 19tayasy
widgnUanduvislagtiuves GPS 1Ua Shape file 911 server 98¢ Wolf-GIS Jufindaya

Ju Shape file astunthenusuees faldaiglunisiden (Wolf-Tek, 2014a)

2.6.1.2 LL@‘UW%m%uﬁm%’u%’aagm%aﬁuﬁ MhauuuszuuFiRnnsueunsess
ImEmnﬂL.Lﬁ:;L“‘f;JuLLaUWELﬂ%’uﬁﬁwuﬂugmwu Hybrid Application fleanuwuuasiedeuseu
iresuiivng Tnsusundinduiinih iy Yuiin uavdsoyaluduaioasidnglunisiiaszsin
Tnsvanuiidudou Sl

- Real-Time Geospatial Data Collection and Visualization with Smartphone
WauwaUndadudmiuiiu uans wazdinsizideyanuuviud TneideusafuinIediy
masaLanion1vlnan Juiin wagIAs1ERdeya (Lwin, Hashimoto, WAz Murayama,

2014)

- Development of an Open-Source Mobile Application for Emergency Data
Collection sWausUndindudmiuiivdoyammanidu Tnedoudefuinsadioifietudin
AUVUILAEIIUATLBEAYDANARNLEY (Spangmyr, 2014)

- Collector for ArcGIS Lﬁ“fJuLLmeaLﬂ%’uLﬁuﬁamuamsaummﬁmamﬂmsJL%'amia
futgydves ArcGIS Online @111t UALKNUTFIUIN Google Map, Bing Map wag OSM
Cycle as1adayasuuuunanduvislagtuveaniauiuuunm dewendeyagaluuuuuy

KML, CSV, GeoJSON, ArcGl SIsON tidndoya 9a 1éu sumasnda Tuguiuy KML, CSV,

GeoJSON, ArcGl SJSON fiantwa1e (ESRI, 2013)
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- Wolf-GIS Basic {WALHUNFIULALLAAITBLATIABINITUULNUNEIU a31970ya
sUmdsntnandunialagiuees GPS e Shape file 310 server ¥81 Wolf-GIS Juiin
Joyalu Shape file adlunierudnaies deldinelunisldau (Wolf-Tek, 2014b)

a A

- Google My Maps hand¥ayalluil 918319310 Google Map (Desktop) @374
TayaukuUln NMsimvualemseiuniidagiuues GPS wavldsivasiden (Google,

2014)

- GPS Essentials @¥19%ayazuuuugn 1nmsmruaemseiiriilagiuyes
GPS ldsaziduanseuiuuunn uazdieandeyaganaiiadulusuuy KML Juiinlily

AN UATD (mictale.com, 2013)

¥ o
A A A o

2.6.1.3 weUndadudnsudoyadaiiun Nviauvuseuuuonnis oS wag
szuulfuAnisueunsesd lagannuduluseundinduiinuiluguuuy Hybrid Application

TngiuIuuiugIu Webbased fidnunsaldsauiuld udaimundiuindu Native vosusaz

' '
Av o o

sruuUfuReuneniu dquidu Native Application intifsuardsaindruiiu Web-

[

based udIFINTAINA 9 vosgUnIAlENTUNTY Hifog1anall

- Geospatial Analysis on Mobile Application Usage WaiuauoUnatadulu
JULUU web-based dmsurfivdeyanislduauniinduiiasizidiunis lnedounaiu

\serIedumesidniodidayanisidueundintusazsunisdld (Gerontini, 2013)

- Web-Based GIS System for Real-Time Field Data Collection Using a
Personal Mobile Phone WalunwaUnaindudnsudaiu wanvayaLuUuT IngiWeusaiy

iAsevenaeaaitenlvan wazduiindayaniu Web-GIS system (Lwin et al., 2014)

¥
A a A o

2.6.2 weundatudmsudoyaidaiuil Mvihnulansesulatduazeslal weundiatu
anunsavihnuueseTeduesilaiiosunasdsloyaduuidne uasanunsanudeyalilu
Futeyavesaundiady mheanudinglugunsalindioun visevierudinieuen Wald

IS d' 1 = 1 a f @
UNIVDUADLATDVIYDULA D TLUR

1% '
& =

2.6.2.1 woundadudmiudoyaidaiui fvinauuussuudjianis ios 1lu

v o

woUnaLAtuiaulugULuy Native Application Litelvianunsaldszuusudyaaniiiiey



21

| A Aa O I a v Y ) a wa . =
LASEIUDU 9 Vl@]ﬂ@]ﬂ@%iulﬂi@ﬂlﬂ "U']ﬂuI?J‘U']EJ@I']‘L!V’n']llﬂa@@ﬂﬂsﬂaﬂig‘U‘Uﬂg‘Umﬂqﬁ [ONEN

[

ndusesinuluguiuy Native Application Hfee19adl

- Mapping native plants: A mobile GIS application for sharing indigenous

¥ '
a A ]

knowledge in southern California. iaiwweUndndudmsuiivdoyaidanud lngaiunse

¥ L

d' 1 U [N d' U 1 £% 1 . @ 1%
LYRUABDNULNVIULNDIUEIVDYANUIT1UVDUANTU ArcGIS Online LLasmmimﬂm@gaﬁlu

Y

wheAnuIvesgunsaindeuiilolifiinsiousedumasiin (Wahl, 2013)

2.6.2.2 wpunaindudmiutoyaideinui Mhanuuussuuluinisweunsesn 3

(%
K

Vaiwuluguluy Hybrid Application fieenuuuyiieleusiefiuinioduivng Ingwaunain
Fuinindanu Juiin wazdedeyaludunIsamidiglunsiiassiildnisinnundudeu
wazanunsannulideldliveudedunesiin lnaiiutoyaliluanudivesduaies el
= I a ¢ B = 1w v A ' o . . .
nswwewsedumesidndsdidayaluduniasuine uagimunluguuuy Native Application

o o

Mmhnulamemueundiadues Tdnsetnglunisiudsdoyamintu Idegredisil

- Design, Implementation and Evaluation of a Mobile GIS Solution for a
Land Registration Project in Lesotho Warweundiadudmsuiiudeyanisameidouniu
Inganunsadeuseiuwitnaiiosudsloyadiugiudeya uwaranunsafiudeyalumiieriudi

yasgunsalindounidlolifinisieuseduneside (Bronder was Persson, 2013)

- Mobile GIS @¥197oyazuuuuynandunisdagiuves GPS nieunield
Feazidon wazwuugunin wavdseanilu .KML Tuiinadluaudiniglugunsalindoud

(UMiletic, 2013)

- Point GIS a$1adayaguuuugn wisumeldsigaziden Luugunim andue

Jagtuves GPSaseantayatuguuuy .CSV (Atlas-Tech, 2013)

o = d' a

- GPS Fields Area Measure a¥1aazUuiin JUwdeuta vuUNUAgIU Google

Y

[ '

Map e inszey uaziiui ArensimuaeIuLLEuT visemurislagiuues GPS (Noframe,

2012)

- Handy GPS @313%ayaguuuan kagguiuuidy andunisdagduues GPS

deeanvayaganasi@uluguwuy KML Juiinliluanudneses (BinaryEarth, 2012)
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¥
A4 a A o

2.6.2.3 weundadudmsudoyaidaiiun Nviauvussuuyfuanig oS uag

S2UUUURNS waunsesd Wuneundinduiimunluguiuy Hybrid Application Taeiaiun

al

UUNUFIU Web-based fianunsaldsiuduls udiauidiuidu Native vausasszuy

'
[

UfdReuseniy d@ruindu Native Application viuiinfisuddsanaruiiilu Web-based
LEdIN1saIUAe 9 v0sgUnIaldntunile Tnadruiidu Native Application vaaweundiatu

Usznnildlalilevinnsidausatasatigatavinlewiteaiudaualiluntieanusnesavintu
Y

o w

ws1gteinialunsvi e undiaduaiunsavinulaniassssuuljuinis Ineunlulvides

1
N o

a |
Vl?,’jﬂ HURIBYWAIU

- A development approach for geo-enabled mobile applications based on

[ '
=~ =

HTML5 A Rwanda case study and prototype aiutnaundiadudinsuiiudoyaidaium

v [y v [

Mg HTML 5 laganunsaieusiaiuwidngivesudoyaiugiudoya uazanunsaiiutoyaly

Y <9 Y

<

neauIveseunsalindouiiilelifin1swensodumesiile (Broman, 2012)

[

wounaatudmsuteyadsiunndegludagdu uvneueundiatuaiusadousaiiu
gudayald aunsaaeuniuteyainasanautald wadeliiueundinduniaiunse

aounudayaaniaglinuduiusiBeiuila

2.7 annuwiugvasgunsalSudyrndnies

1 v = R 1 a o =

Weduriadneagnduiinlimuainiulvluvaendegyanu mundiiduninag

Y

nsrawegluiiunguisnnauianaialun1sAuIn N13NEAHEENTT Scatter plot @

(%
=

Tagurefanugnaesvetgunsal lneiuininisnszandivesiiinfeusiaiiaiiy

oA A a aa oA A o aa A aa v
Uene Ingusnunianudwdeieldlunismuiunaifiiieomauninvesdiiea lngly
d@un13 DRMS (Distance Root Mean Squared) WIIINTNADIVDIANAALVDIFIUAUL X thag Y

AIFUNITN 2-1

DRMS = /o +o*f,

AunT57 2-1 aunsdmsumA1 DRMS (Distance Root Mean Squared)
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= 1

Iy O Fg Standard error U9INGNVBIRIMAUL X uaz Y Ndandfiea AnutTete

Y83I1IANURIug1veTNealagld DRMS dmnudnvenesgffesay 65 (NovAtel, 2003)

2.8 41ATFIUITUVATAUNAAATEASNN19UALlAE Open Geospatial Consortium
(0GQO)

0GC Wuasfnsseninslsemaiifianndnndn 517 wiieau Hanesy onvy uag
uMINe1de tefvuaNInIgILYBITE VUM SALImMANTiAanS (GIS) iedaiaTuuayiaun
sruvlunmsussinanadeyaniiansauma lnswmuidafimuncig q dmiu Software uag
grudeyaliaiursaritausiuduld (0GC, 1999) ngldduauinsgiunisiiudoya

v

ansaumeienanslinad

2.8.1 Geometry u class dwsuinudayaluguisviadiauuu 2 87 Usznaume

17
oA

2.7.1.1 n32UIuMsIUgIU MruagUiuunsyiney nsiuaIfiugIuy wasns

a 2 v a 1 aa ] @ v
Wasuwlasusztannisinuveya ¥a93uliviAme LU 4 Yssian nisasoaniiuueya

USELNNIU M51@BUANURRUNG famaluil

- Dimension Lﬁ‘ui‘ug‘dufu‘u lnteger’«g@ﬂzl:ﬂlﬁ dimension #39t38171 0

dimension tduil 1 dimension fia s¥ey way JUUAENE 2 dimension fia AIUNTNN LA

ALEN
Y

- GeometryType tiuluguluy String dadevesilafiguisvindauugninegidu
A1 String

- SRID 1AUlugURUU Integer @ndu 1D syuuiiingnedeeasguisvindn

< o a4 aAa o o«

- Envelope Wuluguluu Geometry danduiuiviaeuiianitganaunsaussagy

isvaginlInuly

- AsText wiuluguuuy String dseenguisviadinluiulug WKT
- AsBinary tAvluguwuy Binary deeenguisunadaluidulng wWks

- IsEmpty AulugUwuy Integer d@sndurn 1 (TRUE) Lﬁagﬂmnmimﬁudmﬂdﬂ



24

- IsSimple WUTUSULUY Integer dandurn 1 (TRUE) ieguismadiniulailysy

9813941y
- Boundary wiulugukuu Geometry danauguinasulaiidausousuisuingio

2.8.1.2 ﬂizmumiﬁ’m%’ummaaummé’mﬁué@aﬁuﬁmaagﬂLimmﬁm 25U
AyungULUUMST UM MegeuANLduTusvessUlAdinAuFUIsIAdind Y Tnedendy
Anfionansindulunuieulvdoli (denduan 1 Weduluamdouly dinduan 0 welsl
Gulumuiteuly) wu nmswinfu msdudfafuluguuuusiie q Yseam msdseenifudoeya

UsELNNIU AF19d@BUANURAUNG famaluil

- Equal Auluguuuu Integer denduan 1 (TRUE) 103Ut Adafif1uniadn

wihuanguisunadin

- Disjoint siulugUiuy Integer @3ndudn 1 (TRUE) iaguisvindindsdumniad

Lidowriuiudnguisuadin

- Intersects WUlUFULUY Integer danduen 1 (TRUE) iloguisvindindisiunia

ndaRuiuangUsUAN

- Touches WiUlUFUKUY Integer @andua 1 (TRUE) Waguisunadindisiumisn

duanuanguisviadin

- Crosses WUTuzULUY Integer dandupn 1 (TRUE) loguisunadindlsiiumnian

WindwAudngUsUIANe

- Within 1Auluguuuy Integer d@snduen 1 (TRUE) leguisvindindidumiafiog

Y

a a
aeludnguisuadin

- Contains yiuluguuuy Integer @anaduen 1 (TRUE) oguisunadindisiuwviei

ARBUARNANSULSVIANN

- Overlaps Aiuluguuuy Integer denduen 1 (TRUE) iaguisvnadndisumisi

Y

WudauiuuduiudngUisviadin
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- Relate iuluguuuy Integer denduan 1 (TRUE) iaguisuadinidsumiaiviy

Fouiudnguisviadin Iae#ia1sanain intersection Pattern Matrix

2.8.1.3 N3¥UIUNNTIOGUNTIATIEITRLA MUUATULUUNSINNUNITIATIZY
sUlsAdn Tnpdanduen Wseguisuiaan auReuly U N1IAUNINTEEENG N1TATIMN
fury NsaduTIgeuiu Awaluil

- Distance tAivluguuuu Double d@indurszasnneiiduiianszninaguisviadio
v a a
nuaNguLIvIALLe

- Buffer 1ivluguiuy Geometry wagiiiu distance Tuguuu Double dendusy

ISUIAAATILANIRINATIBEYNFUSUIANR NI TEBEvInaWInAY

- ConvexHull Wivluguwuy Geometry danauguisnnadinfidensauguisuindi

De

- Intersection LﬁUMgULLU‘U Geometry dﬁﬂﬁugﬂmnmﬁmmﬁmﬂmiLLam“Uaﬂ

naugaludungUisvndindauiuiuanguisundin

- Union tAivluguuuu Geometry dsndusuisuindiniiliannnisuaniveinguyn

a o v a
GUENE“LJLimﬂmm%ﬂan@ﬂ’gﬂLimﬂmm

- Difference 1iulugunuu Geometry denduguisvndindildiainnisuanives

naugaludunglisvadinlidounuiudnguisvinin

- SymDifference 1Avluguuy Geometry danduguisuiadiniilaainnisuand

vaangunludguisnednidouiudnglisvindn

2.8.2 Geometry Collection L‘f]‘umiﬁmumgﬂLL‘UUﬂﬁLﬁ‘U;‘ULimﬂﬁmﬁﬁgmimmﬁm

[
Y

Aainileguauly 1ng Geometry Collection anunsaldnszuiunisisinilou Geometry uaz

[

AnsyUIUNSILLAY Al
- NumGeometries yiulugULUU Integer depuA198331UIUTULSUIAGIN

- GeometryN tAuluguuuy Geometry wagtiu N luguwuu Integer dendusy

SUIAAREUT N Y09ngugUsuAdn
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2.8.3 Geometry Type OGC fivuasfiauaz Uk utayaasaunagiaansniy

[

anwazlazAuauTRveItoys wwwuanyurYeagUlsuIAdin fail

o =

- Point fififidu 0 uansgaReIuLLn fifn x uaz y Fufuluguuuu Double

- MultiPoint finasaudfwagnisiiuannideusn (Point) wiaznvenquaniial x

WAY y UDIFILDY

- - Curve WugUisviadin 138 lneiuiludiduvesyn seningaunsneie
LingString Taf@uns linear interpolation Auaa \Av Lengthiu;J‘ULLU‘U Double / StartPoint

luguuuu Point / EndPoint Tuguuwuu: Point / IsClosed.luguuy Integer @3fiudn 1 (TRUE)

(%
a

Hegasudunazyndugaugaifeaiu / IsRing Tuguuuu Integer defiuen 1 (TRUE) 1l

asusunazgnduandugaiediu waghifigaduidugaiendudn

- LineString g LefulAsnldauns linear interpolation A1 58111960490

Ingusiazguaagadumivuasuinveadu Line Ao LineString Miluwidunsisznineaesyn

(2 '
a

LinearRing 9 LineString Ignisusunazynaugaiugaieniu uazlifignaunidugaieniu

an U NumPoints Lﬁ‘Ui‘ugULLU‘U Integer LLamaﬁ’wmwa@mw LintString / PointN ulu

sUWUU Point uag N Tuguluy Integer d9AURAnAfMITLg LazAUAIA1AUYDIYN

- MultiCurve fipauanUaiiiauidulasll Topology kuuUa dn1sanilunig

Wilau Curve

- MultiLineString tJungudulasiiusznausie LineString

(%
- a 1

- Surface Usznausuisviadin 2 @ Mlveuseiunatgdulasuiasueialiey
Tussuuieniud Area ivluguuuu Double Tnanssuudnsdudsiiuiivesguisviadn /
Centroid Wivluguuuy Point yafilaenalieguuiiua / PointOnSurface iuluguuuy

Point 9AIleBgUUNUR7

- Polygon tJusiuAaluuuaszuiu 1 1 vaulanni1guen way 0 %3811NNTN
VaULUAN1E UV ULINTINADIUTENBUMEYAURY LinearRings ilsvauiunnieluazyilvidnil
oeinlu 6l Topology wuula liflhweweuwsiideuiu veuameluiugaveyaisediu

i ExteriorRing LﬁUIuEULLUU LineString @4A11959UUDNUBY Polygon / NuminteriorRing
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AUlugULuL Integer AurdwiInaassaunelu / InteriorRingN tAuluguwuu LineString

< = o d' o
wag N inuluguuuy Integer depuvauiunnigly Tuduiinvue

- MultiSurface {Wuguisvadia 2 35 Uszneudie Surface usiag Surface 019kl

Fouriu &l Area iuluguuuy Double FAa1nszuUsedudaiufivesyuisuiadn / Centroid

=3 . av v [l 1 dy a . < . av v

Nulugduuy Point 9adilde1aldeg uuiiuie / PointOnSurface iuluguwuy Point 3adila
DEUUNUAN

- MultiPolygon Us¥naunae Polygon i Topology kuula finaaudfunay

ns¥UIUNSIilon Polygon (OGC, 2010)

2.9 &3y

mMsfauneUnaiatuuugUnsalindouiiviald 3 sUkUURAD Native Application 178
Hardware vasgunsaiindoudiléomn woundinduiiniunadlunsinu anseviny
Ietvasidoude wasliidousodumesifin Web Application Wau1uy Browser ieusariy
iFetnedumefidnilonsunaiaturinny liaunsoihis Hardware vosgUnsalindouilld
lagnsa iaulauunnssuulfuianis wae Hybrid Application haulavanessuudifnig
TnouAlunweundiaduunsdin annsainds Hardware vosgunsalindouilld defuazdoids
GUENEULLUUMTWJGNHWLL@‘UW%L?]‘ZIJUL‘Iﬁa"ﬁﬁ‘fljﬂf\]’]im’]LaaﬂEULLUUﬂ’IiﬁGNUWLL@UW%L@%’HELUQ’W
Anwnil lunsasuaudeyanngudoys giauueundindunazgAnudeuntiild soL
Julassadinwunasgivdwsuiededulusunsudanisgiudeya deyadndaitadiiuns
fugrudeya Tnelsunsudanisgiudeya sQLite Wulusunsudanisgrudeyaiisessunns

uiudeyaasaumegieans wazdulusunsudnnisgiudeyanifvuindnmunziugn

UNIalAADUNTINNUILAIUIIINNIA

INNITNUIILATIIN TSN U woundladudmiudoyaasaumagimansitlasu
msfmtugadunmaiudeyauastuiindeya Aiftssunuoundieduiiannsnaeunudeya
ngruteyalaglinisienuandd (Attribute table) uazdalufinaundiatuuugunsal
\nAeufiszuvUfoRnsueunsosdlaiianunsaiinnesideyauuudouriu (Overlay) gasjsvsne

I uAnwldwatunsiaweUndinduuugunsalindeund msusigauanumingay
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3.1 NM5IATIZHAMNABINITVDITZUY

msimwsTuukansayanumganlunsingUgniivasugia Wussuuiianuise

wansdeyamumiizaulunsugniivasvgiaiiedudoyailesudmiuinuasnsldilu

(% '
=l = & 14

a4 A v = 2 A A Y DI A4 A
wn3esllelunisdnduladenugnivwianzauiuiiun viadminldiduiatedlolunis
Uszilluanumangauvesiiuiiiedniulasinisdaasunisiniz Ugn wasduiindeyaivesu

[

a v v ° A 9 Y] 1
ﬂumﬂgm%agamﬂiuizuu I@EﬁSU‘U"USG]@QﬁWlI'ﬁﬂVl'N']'UL‘Waimﬂma@']m'ﬂﬁq‘digaﬂﬂﬂﬂu

3.1.1 duuansdayannuminzaulunisinizdgnity Aensikeundiaduinnisedn

¥ ¥

Joyanndeyanumsizailunisimzugniivasuga igreuaLUaanyinnTAuULKY

7 wsea1nfidn o drunisgunsalndeun Imdudeyaniumunzaulunismizdgniie

wAsugie Nlveuwadureuwanlas udwhnisewiniuiluusazdiuveudas wamiie

4
o =3 v o

& A g T a _ so = R & o
wumduls Juiinadluilandmsuiiudiavdiuiuiug viegavesiual nluuansdeya
AnumanganlunsnzUaniviuediun wagmuwuzilunsdanisiuiiiewsoulansdays

AnumngadlunsmnzUugnivg

3.1.2 duuaniseazdenlugUhuuwiug Ny wazdonudwuginnsmeUgniiy
wswgna udwmhdayanldanntuneunisiadeyasndeyannumanzanlunismizign
fimasvgionnanaduunuginnaniiuvanidosazvoaiuiufazssAuAUIMIIZEL Laz

ToANUALULIIN TN UGN TIABAARBINUTZAUAIUIINZANNUARUULHUTY

3.1.3 dwduiinuazunluteyalugiuteys lnslauanmaniumanzaulunisinig

Ugniiguen ssuvanunsatuiinteyaaslugiudeys unludeya uazaudeyaseniangiudeya

1o

3.1.4 dunanstayadnngiudeyalusuiuusgnstoyatasuansutiaun Wedudin
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3.2.1 NTaULUIAA (Conceptual Framework) A153LATIZMAT8NLUUNITHRILILOY
WAL TlaunsauanaveuLnLUas 0 ENUTeYa LLazﬁ’uﬁﬂ%’a;ﬂa%aaﬁuﬁaﬂugm%’aga
Tagaanukuun1syiinulagn nsinveswaundiadu 14lusunsy Android Studio 2.3 1Tu
ww3eaile warldniwn Java Tunisimun nageunisiisuvesweUndndulaeldlusunsy
Genymotion android emulator 91aadgunsalanninlnu vieusieseuuduifnis Android
Version 7.0 waunanduldlusunsudnnisgiuteya SQlite-Spatialite lunsianisgudeya

ety dsAtulunisvinauaudiundne laun Query Display wag Edit #an i 3-2



Android Studio 2.3

Genymotion android emulator

Android version 7.0

Query

Select base data

Create field boundary

h 4

Spatial query

~

Application

o
b

Calculate new area

Display

|

Sqlite
Spatialite
(Database)

J

[ Display graphic and report

Show data in database

Edit

[ Save / Edit / Delete

1

J

Bt
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3.2.2 ponuuuwaUnaatulunnsIn sontuulAsIas1NITyuBLeUnaLAatY Lag

wian1siunsluseundindudu 3 wygesiawsadenlaainniinaeiuymdn (Main

[

menu) il
3.2.2.1 Query LUudiuifldideniiufinnuunnisunasesseaudiua iioan

¥ '
U v ) ]

Ysunaeyadmsuldlunismenuduiusideiug mnduieundinduligldtensuuuuves

¥ '
A a

foyafifesmsmanuduiusidaiuil sevimsnaveulwaLlasnns v3ensimuagaas
vuinuil Woneveunudas viedmungauds Jléidensiafivfifesnisdeanisnsrvasy
Anumngaslunsimzdgn weundintuasuansseauanusnzadlunisinzUgnuulEy
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sULUULRUNIINauansasarvesnumInzalunsnzUgn wardonnumLuzdINIg
wzdgnivnuvdafiiiglfidenluiunsunounthaslussdunnumngausieg fldaunsn
Fentufinveutnulasinaludunoudeuntnae Tasaunsoldseanden uazmneus

VIRANNTRUNENLTINTUGLMEN

'
Y

3.2.2.2 Display \Judauigldauisagdoyaiituiineglugiudeya isveuiws
uwUas uazyn luguuuusienmsteyaiiuansliniy s1gaziden uasnunewes Yadidaztoya
wazaunsagleyaiavaa ULl Tnewdlagldidondeuaannienisteya viveidentayadn

Ql' a o [ =i < a

LUl weundiaduaziansseauamiizanlunsizUgnuuuaui lnguanududniy
srAUALINZELlUAIUANY 9 YasusualUatiazuansiuiluLsazdiuveswUaslunsii
donaveulnanUad wazuanayadudanussauaumunzanlunismizUgnueasiiums
nsdNEeNNIIMVUAAULLHLN JldanunsaunziiensigaunwanslusUuuunnuginemay

wanasararvasamInzanlun1sinizlgn wasdernuAwugiinisinzUgniteniuile

a

W ldaenluduneunaunthveluseiuanumunzausi 9 wasdldanunsadounduninge

Y
Ynan

LY

3.2.2.3 Edit Wudiigldamnsaudlonieavtoyanivuiineglugiudoya
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YOULAKUAY Uazqn 1ABlEaNIINTIENTUBLATIUARIYHANY 18028 en LATINNELN D1

¥ ¥

wiavdeya dlvarunsaauteyalsainsienisteya Weyldidendeyaainsienisteya {lg
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aunsauiluseasiden wagnunewsvesteya wasidenUuuiioya v3eunidn iiendud

TaDRIEIVEH

Wew1s1eazduani1svinauredkaunanduniasiadulaseasianisinauve ke

NAATU LAEWAAIAININA 3-3

Va%0

Query
Select
area Select Select View all Select Select
polygon point data polygon point
Select \ i /
Polygon/ Display Edit data
Point on Map
Draw Add Display
Polygon Marker detail
\ — /
crop
Display
on Map
Display
report
Yes
| No |

AN 3-3 TASIAS19INITIINIUYD LD UNALATY
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3.2.3 panuuuanuduiusveseundindunazly Anwideyaiifeitesiunisinau

sewinaueundindunazily 1ilessnuuuueUndiadulvitidiudeysranunsiindugld Agle
wazuoUndinduaiunsainnuliniuauieinisvesssuy 3nn1sesnwuukeUnaiatuly
ANTIN NUIINIVINUYetkaUNaLAtuliaudNRWSAUNLY wavaiusauiAuduius
aananuasintugaalaozunsu (Use Case Diagram) tnswualu 3 gaipa laun Query

Display wa Edit uandlgfaninil 3-4

Application
Query
Display
User Edit

AN 3-4 E\Jjﬁl,ﬂﬁl(ﬂ@%LLﬂiiJ“UENLLEJIJ‘V\IaLﬂ{IJu

diednwiniseanuuuneUndindulunnsin uasganalaezunsufiasiuudy dya

[y

a a . . [J a ! & v QQIJ
LAANNDFUNEIIEATLRER (Use Case DeSCFIptIOﬂ) Tnumuunsvazidynumaz HenTuRsil

3.2.3.1 fsidunanadeyaniumunzaunisimizign (Query) Wudiungldiden
Wul GenvilaiwiAsugna asraveuwauvauiiedndeyavieninuadiunisuuuauiiiie
HeanAMUMINEAN kanstayanIumnzallunITIZUgNNTULLNUN Lagurugiienay

wionAuzinsmnzUgn uazduiinteya Aannsen 3-1



M13197 3-1 aFurefleitunisuansdeyaaumangaslunsinzdgn

Use Case Name: Query
Actor: User
= & A oA a A a Y = =
LADNINUN LADNYUANTLATYFNY AT19VDULVALUAINTDIA LD
Description:

Antaya wanstayaruminzadlunmsinzuan wasdudin

Normal Course:

1. glfungdy asrdouiun
2. Jldupzideniiuniunn1sunasesaInsenis

3. Jldungdy vauunklaviseIn
3.1 fldungUuveulunulas
3.1.1 fldunzlaizamauyag
3.1.2 {ldupzuuusuiiienaulag

3.1.3 gldupzdudamsnaivenauladivl visunzdy

MIIVFDU

3.2 fldungduan

q

3.2.1 glfuduuunuiiianimunyn vsenseniiiniive

rungn w3sludwhumislagduiiianvungn
3.2.2 fldunglunsiaey
4. gldidenviiniiviAsygnansenis

5. Jldunzdusneaziden

v =

6. Jldunzdu Juiin vise vnidn

=3

7. Jlldswavidunuazunzdu Juiin vive unin

Alternate Course:

ANal 1A EA ! | v o v
nsainludeniui luaunsanulddunauasswauin

wlagle

Precondition:
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Post-condition:

1. LLE)‘U‘WSLﬂ%uLLﬁﬂﬂi’]EJﬂ’l'ﬁ‘UE]UL%G]ﬂ’]iﬂﬂﬂi@ﬂf\]’]ﬂg’m‘ﬁ@yja

2. WpUNGATULAAITIENMTYHANYLATYERINg IUToYA

3. nfladveuawlas weundindusinteyaanndeyagiu

o lﬂ’l lﬂl 1
PUTRULIALUAY LagATLIUNUN A

4. nstlashage weundnthdeyausiuiediuaindeya

UTLLERN

5. upUndAndunanadeyannumigailunisinizugn wiey

A1BBUNY Uaruanduru)inay niaumuuzn1smizUgn
6. wpUnaintudunintoyansgiudoua

7. LL@UWSm%’mé’Uﬁ%ﬁwwé’ﬂ
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3.2.3.2 flandunisuansdaya (Display) \ludungdldindrdeyaniiogudilu

=

Frudayauiananslusuuuusensteys viouanstayalUasiasInuuLKNu Laviilaiden

U01AINTILNT YTOUKNUT FEUARIUNUTINaNRARIIRIdUANUMINgaUluNTIzUgN

WiouALUIINTUgN AINNT1N 3-2

a a & o 14
M990 3-2 EJﬁU’]E’J‘W\‘]ﬂ?IUﬂWiLLﬂ@QNaGU@%a

Use Case Name: Display
Actor: User
Description: LanINaveaYaIINg uTeya

Normal Course:

1. glduwnzdy wanstoya

£

2. flfungdu Yoyaulas v3e Toyagn vive veyaviaviun

Y

2.1 fldunzdy TJoyauiad e Toyain




A1519% 3-2 (70)

Normal Course:

2.1.1 gldidandeyaainsienisteya

(%
Y

2.2 flgunzdu Toyarviun

2.2.1 glfidentoyaanuNui

3. Jldunedy T1vazidyn

4. gldungdu nduntihvemdn

Alternate Course:

Precondition:

Post-condition:

1. weundiaduuanssienisteyaingudeya

2. WBUNAATUKARITOYAIINGIUTBLAUUUNT

3. ugUnaladunanateyanuinzadlunisinzdgn
WIeUAB5UIY UazuARIULNLATINaY NiauALULLINTT

LW’]%‘U@Jﬂ

4. ndugnihaaven
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3.2.3.3 #andunisuiledeya (Edit) Wudmigldidentoyanngiudeyaiuans

Dusrenstoya iewiluseaziden wasninems vseaudayasenaingiudeya Aim151d

3-3

M19197 3-3 aFuefleitunsuiluteya

Use Case Name: Edit
Actor: User
Description: wilvdeyavngiudeya
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A1579% 3-3 (70)

1. gldungdu uwilvdeya

[ [

2. fldupzdy Toyaudas vve Jeyain

9 Y Y 9

Normal Course: va o . y
3. @%Lﬁ@ﬂ%@%ﬁﬁ]’]ﬂi’]&lﬂ’li“daﬂga NIDUAEANNLNDAY

4. gldunlatoyaudunzy USuusadeya w3e enidn

Alternate Course: -

Precondition: -

1. woundinduuanssenisteya

2. upUnainduauteyaaingiudeya
Post-condition:

3. weundwduiuiinnisunlateya

4. weunaiadunaugviinaaven

3.2.3.4 HaE1AUNITVINUYBILUNELATY (Sequence Diagram)

L?]umiﬁwﬁumiﬁwmﬁumLL@UWEL@%’uLLawﬂ% TAUAN®ISI8ALLDUANITVINITUYDILA
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& o LY !

azflanduangaalaszinid dinisiauvesusaziandunsdiunsiauglduagdiuns
MUV UNALATY UNTaaIduNITIInuLAa S duRiauln ez unsuveaLdaz ey

[

&
PNU

3.2.3.4.1 Fimulaezunsuresilendu Query fiardunisiiaulagizuain
dldungdunsiraeuiunluniirewyndn weUndiaduaziiensneni1siunn1sunATeeaN
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a o I o w A A o o = & v
nAduazdsiduieseniuanisunasesiidonuinanukui ndudldnnveulnuas

'
o

videimungauuuuiinuilfidenyssinndoya unsiilensvaoy ueundatuazdedids
Sonsemsviafivifieglugudoyaniuans Wegléidensiaiiy wounaiatuazdednds
Spatial Query TUflagnudeoya gruteyaasd zusnavesssAunNMEIEALALAR SULINLT
Aldanunsaunsieaziden weunaiatulziancunuginautazAluznIszUgnivg

Aldanunsaungduniniveduiindeya viseunzenidnienduiyman mnuagtuiin LoUnaln
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LOUNALATUIZES

NLIFagutayaudILANLNYNEN YSounzeNENKOUNGLATUILLANIUUIYNEN

Y Y

WUNY AININA 3-5
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User GUI/Application Database
« & o o
na “AIEUNUN - RENIUNSLUANTITUNATDY
> >
UANIIIBNITLUANITUNATEY dandusienisiuanisunases
€ €
RN I18N151UANSUNATY #9A1d3 Spatial Query
>
a 9
ugauuydenUsznndaya
%
al
- .
LaanUssnniaya o
C
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€ €
21AYDULLALUAY/MNUAYA
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> >
wANITIBNITTLANY denausienisviaiy
<€ €
- 1 ° & ’
\danviany . #9A144 Spatial Query
Cd
denduzusnesziunumanzaniléainms
y
° a .
AMUIUNUTNRABZEIUANUUUIZEUAIUYDULYA Intersection fusUulas
E]
ad & v o 5 - v v
udas nsdiiilludeyauszinnuiasudas uaz ma-uwamwmmgaumﬁmnmg
-
WARIIZAUAUMNIZANUUNNUT Intersec fuan
y
€
na “seazden”
3
uaAIUHUIINAY LarsIBaduaAILuLn
% iR » a3, “ Ban
ne “Uudin” w3 “gnidn
3
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1Y - a
- uanwtLayan (Wang “onidn”)
y o a A, o % S a
nsandaya udang “Uuiin” 3o “snidn d4A1ds Add data (illana “Uuiin”)
L
wARIVELIYNEAN
< )

AA 3-5 Faulaezlnsuesiendy Query

3.2.3.4.2 Fimiulaozinsuvesilintu Display daidunisvingulagianain

Al fungUuuansdayalumihewynan uoUnalatuazianisnenis Teyauwlas Teyagn uax
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o v

Tayaniviun Llegldidontayaulaivsedoynyn weundiAatuazianisngn1sveyaain

Y 9

v =f

g1udeya viaidendeyarimun ueundinduazuansdoyatomuniigniuiinlugruteyauu
unuil defliunzidondoyaainiens viewnsidondoyaanuiud woundinduazdidids
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Aldanunsaungduminaavdnitondumyman fanIni 3-6
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User GUI/Application Database
ne “udnsdoya”
bl >
Cd
usnau
g » wg » «wd. & »
_ “deyauuas” “doyagn” “doyanaviun
) Sk o)
.~
) “w e " o & a v
unzdu “dayaudas” wia “dayagn dedrduionsenisdoya
>
wanIsIenIstoya dandusienistona
& . 2 o
- al
S— ;
\dandayavinsenis " derda Spatial Query
Cd 'I
P ; ]
e R v 3
unzdu “doyanavun deAndasensienistoya 1
i v wl b >
rd g 1
] o
ulasdioya WKT uanduaui dendusenistoya 1
< < A
&g o 5 & : ;
LAANUBYAINUNUN - d9A1d9 Spatial Query ol
r g |
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5 TR
AMUNUNLABZEIUANURUIZAUA UV ULYA Intersection fusuuvas )
X 3
ad v " - v v
udas nimmﬂwm‘l‘aﬂsvmwu\JmLLUa.q wag vf%aﬂagaﬁqqu;uquaumﬂqqnnqs :
UAAITZAUAIULANZANUULHUR Intersec fuan "
)
€ €
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>t
uanuauNiiaNal uazTwazduafuuzl
<€
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>t
uaaamiuyman
<
-~

A9 3-6 Fiaulnezunsuvesilendy Display
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3.2.3.3.3 fimilaezunsuvesiledtu Edit fddunmshaulneEuangly
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gnidn woundinduiuansmtimyndniguiu daniwi 3-7

Qa®
2%

User GUI/Application Database
nn “udlutoya”
» >
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usnay
- “Joyaulas” “doyagn”
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)
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€ €
uiludoya wasne “Usuugedoya” o defnds Viuussdoya
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-

A 3-7 Fiaulaezwnsuveilandu Edit
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@ activity_mainmanuxml % Preview #*- -}
oiativaayet ‘Button‘ % i=| A ©- [Onexuss- mizs- @apptheme @language- -
II o= H H Qux@®@EH ¥ A
<TextView b M A I 15 2
android:layout width="wrap content"
android:layout height="50sp"
android: text="nww"
1 android:textSize="30sp" = .
= HYuan
7 android:id="@+id/tvmainmanu" g >
1 android:gravity="center"
android:layout alignParentTop="true" — .
2 android:layout alignParentEnd="true" L aaapuifud
android:layout alignParentStart="true" 13
—— o uansdaya
4 android: text="iundaya"
android:layout width="wrap content" g
android:layout height="wrap content" uvﬂmﬂaqa
2 android:id="@+id/btdisplaydata.maimmanu" 8
28 android:textSize="25sp" 3
android:gravity="center"
android:layout centerVertical="true" 2 —
L] android:layout alignEnd="@+id/btanalyzed W
2 : android: layoutﬁalignstart:" @+id/btanalyz = <
I Design | Text . | =
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G activity_selectareaxml x | Preview - -1
« B A ©- [Nexsa- mi26- @ apptheme EBlanguager -
OHLL omoHDd 4
<TextView r T ) LI o
android:id="g+id/textview" 2 L
android:layout width="120dp"
android:layout height="60dp"
android: text="ianfuf"
android:gravity="center" 2 Lﬁanﬁuﬁ
21 android: textSize="30sp" o
android:layout alignParentTop="true"
2 android:layout alignStart="@+id/listview| it
android:layout alignEnd=" @+id/listview_f s
o Sub e
<ListView : Item 4
android:id="@+id/listview Item" s
android:layout width="match parent" g Uit
2 android:layout height="match parent"
android:layout marginLeft="10dp" ';52'1.?”.
1 android:layout marginRight="10dp" o
2 android:divider="#dld1d1" oty
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4 android:layout centerHorizontal="true" — ;
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<?xml version="1.0" encoding="utf-8"2> =
(S <RelativeLayout xmlns:androidm"http://schemas.android| =
*xmlns:tools="http://schemas.android.com/tools"
android:id="@#+id/activity_analyzedata"
android:layout widthm"match parent”
android:layout_height="match_parent"
android:paddingleft="64dp"
android:paddingRight="64dp”
android:paddingTop="16dp"
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android:id="@+id/tvselecttype"
android:layout_widthe="wrap_content”
android:layout_height="50sp"
android:layout_alignParentEnd="true"
android:layout_alignParentTop='true"
android: text="renphuuioyn"
android:gravity="centex"
android:textSizem"30sp" R[o}
android:layout alignParentStart="true" />

<Button
android: text="g"
android:layout_width="wrap_content"
android:layout_heightm"wrap_content"
android:id="¢+id/btpointanalyze.analyze" < o} a
android:gravity="center"
e s s 28t

Design| Text

al & & Android Monitor @ event log (¥l Gradle Console

dl ¥ ¥ A ¥
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=] activity_mapdrawpolygon.xml X ‘ Preyview, £ - 2|
o T = = o
aelativelayout o E Bl - Onewss~ @26~ @apptheme Branguage~ HI-
© Relativel t xmlns:android="http://: .andro.: %

2 xmlns:toolss"http://schemas.android.com/tools"
android:id="8+id/activity mapanalyzepolygon"
android:layout_width="match_parent"
android:layout_height='match parent'
tools:context="adssgis.adss AAAA_Mapdrawpolygonhd

HE Quax ®E W A

¥ & 7.00

Tudssiumla

<TextView
android:id="(+id/tvwkt. mapanalyzepolygon"

1 android:layout_width="wrap_content"

1 android:layout height='wrap_content"

12 android:layout_centerHorizontal="true"

1 android: layout_uentezveztica1= "true"

14 android: texta"

5 android: textColor="fandroid: eoxox/:nnspax.ne

android: textSize="30sp"
tools:textColor="¢android:colox/

<fragment
android:ids"@+id/map"
android:name="con.google android.gms.maps. Su;
class="com.google.android.gms .maps . SuppoxrtMag
android: layout ¥ widthm"match_parent"
android:layout height='"match_parent"
android:layout_alignParentBottom="true"
droid:layout_ali true"
android:layout_alignParentStart='true' i
android:layout_below="0+id/bttolatlong mapans

P PRSPO T 7.7 P NI WP YR SOOI

| Design| Text

© Render errors (1 issues)

i

P Y v =~
AN 4-4 NFEASNNUIVDUNUNFT VB ULYALUAY

4.1.1.5 MNBUHUTATINGA UTENBUAIY dIULaRIToRINY AD ddULAAINUTILYA

1 a ¥ L4 1

N15UNATD98EUTIUAIUUUYDINIIRE dIunTandeya Ae diuseyazign Lazdiussy

Y

'
1A

899390 Wieldeuununluuhundsidesnis Ju 3 Ummmmwammuuﬂu Ao Yuluds

Aunianseykansteny “ludwiumie” Jusuardmuniadagiunanstoninu “dunus

T2901” wasun 9o uiuiin i IMMUALAAITRAIIY “ATIRE0U” AINTN 4-5

& activity_mapdrawpointxml | Preview # |
5 B B & ONexusa~ M6+ @appTheme @language~ H1-

Qur®E ¥ A
<fragment

android:id="6+id/map" ¢ 100 200 X 49
android:name="com.google.android.gms.maps. Supg

Relativelayout | TextView

B Palette
]
B

classs'com.google.android. gms.maps . SupportMapl
android:layout width="match_parent"

android:layout_height="match_parent"
tools:contextm"adssgis.adss.AAAB Mapdrawpointl
android:layout_alignParentBottom="true" —
android:layout_alignParentStart="true" />

<TextView
android:id="G+id/tvtype .mapanalyzepoint"
android:layout width="wrap_content"
android:layout height="wrap_content”
¥ android:layout_alignParentEnd="true"
android:layout_alignParentStarts"true"
4 android:layout_alignParentTop="txrue"
android:background="Gaoloxr/common_google_: ug-ni
android:texts"dwe dwa Sk
android: textAllCaps="false"
android: textIsSelectable="falsze"
android:textSize="20sp" />

<EditText
android:ide" @+1d/et lat.mapanalyzepoint"
android: layuut width="wrap_content"

‘VDesign‘ Text A ‘ © Render errors (1 issues) 2

NN 4-5 MIATNNTRUHUTATINRN
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4.1.1.6 MUNDLABNVRANY USELNBUAIYAIULEAIUDAINY “LABNTLANTY” Way

dulanesIen1steya AN 4-6

% activity_selectcroptypesxml * Preview - )
o [E B Al &~ [ONexus4- mize~ @apptheme Dianguage- H1-
B
oz H H (CEACHZ R I
<TextView . 1] T

android:id="@+id/tvselectbasedata.selectl
android:layout width="wrap content"
android:layout_ height="50sp"
android:layout alignParentTop="true"

android: text="iamfafh"

android:gravity="center" ’S‘xl:m'
android:textSize="30sp"

IRanvianey

Item2
android:layout_alignStart="g+id/lvbasedai Gt
android:layout alignParentEnd="true" /> | \S:m:mz

|2 <ListView ‘ sty
android:id="@+id/lvbasedata.selectBasedai
android:layout width="match parent" § gmrfms

: android:layout height="match parent" i

| android: cacheColorHint="#00000000" o itz
android:layout marginLeft="10dp" = 'stmzm
android:layout marginRight="10dp"
android:divider="#dld1ld1" 4 o a

android:dividerHeight="5dp"
android:layout alignParentBottom="true"

| Design| Text

AN 4-6 NSATIMUNDLADNTLANY
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& activity_mapviewxml x | Preview #- -1
= &> [ONexusa~ 26+ @ AppTh L - B
‘RelatlveLayout % E E ﬂl N D lexus (@ AppTheme @ anguage~ |
= ) o HE Oxx®E ¥ a
-
8 <TextView o 100 20 £ ) o0 a0

5 android:id="@+id/textView3"

10 android:layout width="wrap content"

11 android:layout height="wrap content”

12 android:layout alignParentStart="true" | 8

13 android:background="gcolor/common google
android: text=" s:dwmnunanzzy " o

15 android:gravity="center"

i | android: textColor="2 color/commonigoogleA
android: textSize="15sp"

18 android:layout below="@+id/map"

18 and.roid:layout_tostart0f="@+id/btdetail

20 android:layout alignBottom="@+id/btdetaj

22 <TextView i) Shoie
23 android:id="@+id/tvs1l" g
24 android:layout width="wrap content"
25 android:layout height="wrap content" 8
2c W android:background="gandroid:color/holo |
27 android:gravity="center"

Arnid:tavt ei - "

| Design| Text | @ Render errors (1 issues) =

AN 4-7 MFATNNTIDUAAINAIINUAIUALUAAINAIINGA

4.1.1.8 MIN2BLAAITIHIUIINVOUIALUAY UTENaumIgdiuLanidoniny 2
diu e diuuanstandny “Awurinisugniin” uagdriunanideanuuuziinisinizuan
druuansunuginay Yuassluiianstoninuuuly Ae Yutuinuansdendny “duiin”

wazUNeNENLaRITaAIIYN “unidn” AN 4-8

& activity_summapolygonxml Preview #*- 1
«E Bl S+ DONexusa- 26~ ©Appheme EHlanguage- -
5 o £ Om@H ¥ A
12 <RelativeLayout 1
13 android:id="@+id/RelativeLayout0l" 12 =2 2 =
14 android:layout width="fill parent"
5 android:layout height="wrap content" > =

Hrasayeat L Auuzihnsgniiy
18 android:id="@+id/LinearLayout01"

13 android:layout width="fill parent"
20 android:layout height="fill parent" | i
21 android:orientation="vertical" >

<TextView
android:id="@+id/textView2"
25 android:layout width="match pare

400

android:layout height="50sp"
27 android:gravity="center" Judtn
android: text="#uuzhmalgfy"
android:textSize="30sp" />

<com.github.mikephil.charting.charts = —
Py

android:layout width="match parent" e

50

uAAn

esign| Tet |
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4.1.1.9 MN0KANITI89IUIINTA UseNaumediukanitaniny 2 @i Ae diu
LanItaAIY “AuzINITUaNY” wavduLanstanukuzdInIsinizUan Ju 2 Jui
wanstanuuuly Ao Juduiinuansteniny “duiin” wasduenidnuansteniny “ontin”

AN 4-9

#*-

B activity_summapointxml %

© BBl ©- Onewss-r m26- @apptheme EHlanguager -
3
£ Qux®H ¥ a
<RelativeLayout a
android:id="@+id/RelativeLayout0l" - - - -
android:layout width="£ill parent"

android:layout height="wrap content" >

<LinearLayout Auuzihnsdaniy
android:id="@+id/LinearLayout01" R
android:layout width="fill parent"

android:layout_height="fill parent" e

android:orientation="vertical" >

<TextView
android:id="@+id/textview2"
android:layout width="match parent"
android:layout height="50sp"
android:gravity="center"
android: text="#uuzhmslgnfiv"
android:textSize="30sp" />

<TextView
android:id="@+id/tv"

Design | Text
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5 activity_savexml| X Preview

HE

|®
I Palette

<TextView
android:layout width="wrap_ content"
android:layout height="50sp" =
android: text="nufnaya"
android:gravity="center" —
android: textSize="30sp"
android:id="@g+id/tvsavedata.save"
android:layout alignParentTop="true"
android:layout_ alignParentStart="true"
android:layout alignParentEnd="true" />

<TextView
4 android:id="@+id/tvtype.save"
android:layout width="wrap content"

2 android:layout height="wrap content”

2 android:hint="slailk" -]
android: textSize="25sp"
android:gravity="center"
android:layout alignBaseline="@+id/tvtyi
android:layout alignBottom="@+id/tvtypec

32 . android:lavout alianParentStart="frue" ,

| Design| Tet

[E Terminal 4« & Android Monitor
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]

E E Al ©- DOnews4- mizs- @appTheme @Dlanguage -

Qux®H ¥ A

vuvindaya

wllady il

wWiLe

e

Tudn unidn
() Eventlog  [E Gradle Console

l:l ¥ %4 v = ¥
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4.1.1.11 vihveuanstoya Usenaumediuuanitoniny “uanideya” wazly

ouanatendy “Jeyain” wazluianstayaviavanuuuUui

o
3
2
2

& activity view.xml %

RelativelLayout | Button Hi
<TextView
android:id="@+id/textViews"
android:layout width="wrap_content"
android:layout_height="50sp"
android:layout_alignParentEnds'true"
android:layout_alignParentStart="true"
android:layout_alignParentTop="true"
android:gravitys'center"
android: text="mmsoye" L1
android:textSize="30sp" />

I palette
Wil
| E

<Button
android:id="@+id/bt_viewdatapolygon"
android:layout width="165dp"
android:layout_height="80dp"
android: text="sauwann"
android:gravitys'"center"
android: textSize="25sp"
tools:layout_editor_absoluteX="110dp"
tools:layout_editor_absoluteYs"156dp"
android:layout_below="f+id/textViews"

droid:layout_alig t="true"

android:layout_marginTop="62dp"
android:layout_alignParentEnd="txue" />

<Button
android:id="@+id/bt_viewdatapoint"
android:layout_width="165dp"
AmAvat Al dasank At okt @AARN

Design| Text

al @& Android Monitor

3 Yuiwanstanuuudy Ao Juuaniteyauatuanstaniny “doyauuas” Juuanidoya

“Yoyanianun” AanIi 4-11
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4.1.1.12 ni13auanI518n 15 TN L UALaE NN 0LANITI8N15VBLATA

Usznaumediulanisen1steya i 4-12 (n) wagn1mi (v)

B activity_viewpolygonlistxml x | preview - ]
;‘;_ fE B Al ©- DOnNexwsa- 26~ @Apptheme @ianguage- -
android:layout width="match parent” _‘; m Oxxe0H ¥ 2
android:layout height="match parent" 3 lud 2m =i} 4 k)
android:paddingLeft="64dp"
android:paddingRight="64dp" 5
android:paddingTop="16dp" ‘
tools:context="adssgis.adss.ABB Viewpointlis{ _ sy
fem2
<ListView Sub flemi2
android:id="@+id/lvlist.view" 8 Item3
android:layout width="wrap content" s
android:layout height="wrap content" ot
android:cacheColorHint="#00000000" a oy
android:layout_alignParentTop="true" Sbltem s
android:layout alignParentStart="true" / tame
</RelativeLayout> S 7
)
tem 9
Va

Design | Text
B activity, viewpointlistxml Ioreview - -1

| o|E Al ©+ [ONexus4- m26- @ apptheme @Planguage- [H-
|

android:layout width="match parent" _0_; EE Ox@H ¥ a

android:layout height="match parent" 10 00 0 a0 50

android:paddingLeft="64dp"

android:paddingRight="64dp"

- ; I T 77
android:paddingTop="16dp" hd B
tools:context="adssgis.adss.ABB Viewpointlisi . s

ftem 2
12 <ListView Subltem2
android:id="@+id/lvlist.view" 8 item3
14 android:layout width="wrap content" s
android:layout height="wrap content" ‘\5;";,,
android:cacheColorHint="#00000000" i -
android:layout alignParentTop="true" ol
android:layout alignParentStart="true" /ﬁ a ftem 6
— =3 Sub ltem 6
</RelativeLayout> i
Gl Item 8
St fem 8

ftem 9

[ Design| Tex | ‘
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A 4-12 (n) NMsasIninawanITIeNIsTayawUas
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 activity mapviewalldataxml % | Preview #*- -1
; 1] G~ [ONexws4~ 626~ ) AppThy L - |EB-
S — JEEE S O Dappmene @angusge-
g = @
android:layout width="match parent" 2; HE Qxx®E ¥ 2
android:layout height="match parent" ! 00 a0 Eol &0

tools:context="adssgis.adss.ABC Mapviewallda

<fragment
android:id="@+id/map"
android:name="com.google.android.gms.maps
android:layout width="match parent"
android:layout_height="match parent"
android:layout alignParentStart="true"
android:layout alignParentTop='"true"
tools:context="adssgis.adss.ABC Mapviewa.

4

</RelativeLayout>

| Design| T | @ Render errors (1 issues) =

AN 4-13 NMSATINTNABUAMNITYAVAVHAUUUNT

4.1.1.14 »Y199UEAITIENUINVBULUALUAS (INnneuansteyauladuae
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14

8 activity_summaviewpolygonaxml % Preview #*- 1
o fE B Bl ©- Onewss- ms2s- @appteme @ianguage- -
5
o E (CECACH B
<RelativeLayout a ! 1 W A s ALy

android:id="@+id/RelativeLayout01"
android:layout width="fill parent"
android:layout height="wrap content" > = VA 700
Aunabhimsdaniy
<LinearLayout
android:id="@+id/LinearLayout01"
android:layout width="fill parent"
android:layout height="fill parent"
android:orientation="vertical" >

<TextView
android:id="g+id/textview"
android:layout width="match pare
android:layout_height="40sp"
android:gravity="center" AR
android: text="dunuzhmalgnis"

android:textSize="30sp" />

2 —

<com.github.mikephil.charting.charts W
J

android:layout width="match pare

Design| Ted

[E Terminal & Android Monitor ) Eventlog (=] Gradle Console
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4.1.1.15 NTBUEAITIEIUAINTA (ANNNTNTBLARITRYaLUaIMAENINADUANS

ToyavanLAUULNLT) Usenausigdiuuanitendn 2 diu fie diunanidendn “Auugi

MsUgniiy” wagdukanaterukuziinszlgn Yuniliunuanstenuuudy Ae Ju

NEUMINYVANLAAITRAY “NEUNTIMAN” Aan il 4-15

& activity_ summaviewpointxml X

ScrollView

<pxml version="1.0" encoding="utf-8"7z>

I(Scxollvian xmlns:android="http://schemas.android.comj
xmlns:tools="http://schemas.android.com/tools"
android:id="0+id/activity_reporttabledisplay"
android:layout width="match parent"
android:layout_height="match_parent”
android:paddingLleft="64dp"
android:paddingRight="64dp"
android:paddingTop="16dp"
tools:context="adssgis.adss.ABAAA Summaviewpolygor

(3

<Relativelayout
android:id="G+id/RelativeLayout0l"
android:layout_width="£ill parent”
android:layout_height="wrap_ content” >

<LinearLayout
android:id="g+id/LinearLayout0l"
android:layout_width="f£ill parent"
android:layout_height="fill parent"
android:orientation="vertical" >

<TextView
android:layout_width="match_parent"
android:layout_height="50sp"
android: texts" dusmbarlgaiie"
android: textSize="30sp"
android:id="@+id/tv"

P PR, PP e o PRy D]

Design| Text

al & Android Monitor

Previe =
o ﬁ? E! -:_‘l & OnNexusa~ moe~ @ appTheme @Language' 9]'

@

£ Qur®C W Q2
5 3

AuuAiTUanny

nduLynan

@) Event Log [¥| Gradle Console
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= activity_editxml *

RelativelLayout | Button

Design } Text

<TextView
android:layout widthw'wrap content"
android:layout height="50sp"
android: text="uflsiby"
android:textSize="30sp"
android:id="¢+id/tveditdata"
tools:layout_editor_absolute¥="72dp"
tools:layout_editor absoluteX='"72dp"
android:gravity="centexr"
android:layout alignParentTop="true"
android:
android:

layout_alignParentStarts='true"
layout_alignParentEnd="txue" />

<Button
android:
android:
android:
android:
andxoid:
android:gravitys"center"
tools: 1lyout_-dito:_ahsolut.¥4‘ZOde"
tools:layout_editoxr_absoluteX='"11ldp"
android:layout_marginTop="81ldp"
android:layout below='"#+id/tveditdata”
android:layout_alignParentStart="true"
android:layout alignParentEnds"true" />

toxt="vousmmlos"
layout_width="wrap_content"
layout_heightm'wrap_ content
id="@+id/bteditdatapolygon.editdata”
textSize="25sp"

“RukEan

al 1§ & Android Monitor

o
g
2

i | &

B Palette

jimi]

i ¢

]

P
 appTheme @Language - .

Qur®H W A

o |

[ Nexus 4~ @26~

.
uilogoya
VaUIDAULAY
9
< (e] u]
@) Event Log [¥) Gradle Console

AW 4-16 Msasravtasunletoya
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4.1.1.17 ni13auans1en1sTeyanUaclagninaauanss1en15vayan

UsENoUMmEdILLaAnITIENIIUBYA AINNN 4-17

& activity_edit_listxml x |

android:layout width="match parent"
android:layout height="match parent"
android:paddingLeft="64dp"
android:paddingRight="64dp"
android:paddingTop="16dp"

tools:context="adssgis.adss.ACB EditpointAct:

<ListView
android:
android:
android:
android:
android:
android:

id="g+id/lvlist.edit"

layout width="wrap content"
layout height="wrap content"
cacheColorHint="#00000000"
layout alignParentTop="true"

</RelativeLayout>

layout alignParentStart="true" /

| revew #- -
‘S e Bl ©- OnNexusa- msze- @apptheme @languager -
T
o H ME Cx®@HE ¥ Q
|

Design

Text

e v o ax B

¥R 7:00
ftem 1
Stbtem 1

tem2
Sublem2

ftem 2
Subhem
Ttem 4

Subhem 4

tems
Siblems

ftem 7
Siblem7

tom 8
Siblema
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[ activity_updatexml x

RelativeLayout

<TextView

Preview - 1
5 Al O+ Onewsa- m26- @Apptheme @language- -

Om®E ¥ 0

android:layout width="wrap content"
android:layout height="50sp"
android: text="ufluiizya"

< =
android:gravity="center"
android: textSize="30sp" : udladaya
android:id="@+id/tvsavedata.save"

android:layout alignParentTop="true"

android:layout alignParentStart="true"
android:layout alignParentEnd="true" />

<Button

android: text="1imlzdaye"

android:layout width="wrap content"
android:layout height="wrap content"
android:id="@+id/btsave.updatepolygon"
android:gravity="center"

android: textSize="20sp" Wil T
android:layout alignParentBottom="true"

android:layout alignParentStart="true"

+# & Android Monitor ¥ Eventlog  [E] Gradle Console

l:l ¥ t% a ¥
AN 4-18 ﬂ’]’iﬂi'\\‘l‘ﬁﬂ?"\]@LLﬁl“UiWEJﬁ%LE]EJWU@J{IJﬁ
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repositories |
maven |
url "http://dl.bintray.com/kristina-hager/kh-examples"
}
maven { url "https://jitpack.io" }
maven |
url 'http:/foss.jfrog.orgfartifactory/oss-snapshot-local’

1

}

dependencies {
compile 'com.android.support:multidex:1.0.1°
compile 'com.github.PhilJay:MPAndroidChart:v2.2.4"
compile fileTree(include: ['#*.jar'], dir: 'liks')
androidTestCompile ('com.android. support . test.espresso espresso-core:2.2.2', |
exclude group: 'com.android.support', module: 'support-annotations’
b
compile 'junit:junit:4.12'
compile 'com.android.support.constraint:constraint-layout:1.0.2'
compile 'com.google.maps.android:android-maps-utils:0.4'
compile 'com.google.android.gms:play-services-maps:11.0.4°'
compile 'com.example:spatialite-andreoid:1.0.0°'
compile 'com.android.support:appcompat-w7:25.3.1"
compile "com.google.android.gms:play-services-location:11.0.4"
compile 'org.opengis:gecapi:3.0.0°'

A7 4-19 Yudilausi3 (Library) SpatiaLite #ilddmsuinnisdeyaideinui
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Tayasyauaumizgaulunisugnldna Jeyaszauaumanzanlunisgnuiduiig
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€ USE TypeDBjava X

(n)

1 Android

~lo s %

Caapp
» [ manifests
> Ojava
[ assets
v Cares
[£] drawable
> [ layout
> Elmenu
> [E1 mipmap
v Elraw
|5l polygon.sglite
» Elvalues

> Elxml

v (& Gradle Scripts

(2 build.gradle (P
(& build.gradle (1
[3 gradie-wrapper.properties
] proguard-rules.pro (Pro

ard Rul

[3i gradle.properties (Project Properties)

(& settings.gradle (Project

tings)
[3it local.properties (SDK Location)

USE_TypeDB | onCreate ()

public class USE_TypeDB
public static final
public static final
public static final
public static final
public static final
public static final

extends SQLiteOpenHelper {
String DS_NAME = "USE_TypeDB";
int DB VERSION = 5;

String CROP_TABLE = "Croptype';
String TYPE = "Type";

String DESC = "Description”;
String REMARK = "Remark';

public USE_TypeD3 (Context context) [ super(context, DB _NAME, null, DB VERSION); )

@override
®f public void onCreate (SQLiteDatabase db) {
db.execSQL ("CREATE TABLE " + CROP_TABLE + "(_id INTEGER PRIMARY KEY AUTOINCREMENT, " + TYPE + " TEXT, "
+ DESC + " INTEGER, " + REMARK + " TEXT);");
db.execSQL ("INSERT INTO " + CROP_TABLE + " (" + T¥YPE + ", " + DESC + ", " + REMARK
+ ") VALUES ('thwbii’, ‘Sadwmam', ' ') ;");
db.execSQL ("INSERT INTO " + CROP_TABLE + " (" + TYPE + ", " + DESC + ", " + REMARK
+ ") VALUES (‘wwmi', 'Senfewesm', ' H
2 db.execSQL ("INSERT INTO " + CROP_TABLE + + TYPE + + DESC + ", " + REMARK
+ ") VALUES ('én', 'dwhaam', ' ');
- db.execSQL ("INSERT INTO " + CROP_TABLE + " + TYPE + + DESC + ", " |+ REMARK
+ ") VALUES ('Win', '#wfeam', ' ");");
}
2 of public void onUpgrade (SQLiteDatabase db, int oldVersion, int newVersion) |(

db.execSQL ("DROP TABLE IF EXISTS "

onCre.

+ CROP_TABLE);
ate (db) ;

()
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& AB_ViewActivity

& ABA_ViewpolygonlistActiv| Hackage Anvagis. Aiae:
& ABAA_Mapviewpolygonrey
& ABAAA Summaviewpolyg

& ABB_ViewpointlistActivity |

+import ...

c
c
(3
c
c
€' ABBA_MapviewpoinresAct
(N ABBAA_Summaviewpoind =
€' ABC_MapviewalldataActivi
£ 5 AC_EditActivity
© & ACA EditpolygonActivity | |
£ & ACAA UpdatepolygonActi =
€ ' ACB_EditpointActivity
£) ' ACBA_UpdatepointActivity
c USE_DatabaseHelper =
£ & USE_GeoDatabaseHandler | 5
€ & USE_GPSTracker
£ & USE_tem
€ 't USE_ListltemAdapter
£/ 5 USE_PointDB
€ & USE_PolygonDB

£) 6 USE_TypeDB
£ adssgis.adss (androidTest)

]
1

try |

] adssgis.adss (test)
ssets

USE_GeoDatabaseHandler |

public USE_GeoDatabaseHandler(Context con
File cacheDatabase = new File(dbpath, dbname);
if (!cacheDatabase.getParentFile().exists()) {
File dirDb = cachsDatabase.getParentFile();
Log.i(tag, "making directory: "

if (!dirDb.mkdir()) {
throw new IOException(tagsl + "Could not create dirDb: "

public class USE_GecDatabaseHandler (

private static final String tag = "GEODBH";
private static final String tagsl = tag +
public static String dbpath = "/data/data/adssgis.adss/databases”;
public static String dbname = "polygon.sglite";

private Database spatialiteDb;

"_JSQLITE";

text) throws IOException [

+ cacheDatabase.getParentFile());

+ dirDb.getAbsolutsPa

spatialiteDb = new Database();

spatialiteDb.open(cacheDatabase.getAbsolutePath(),
jsqlite.Constants.SQLITE OPEN READWRITE | jsqlite.Constants.SQLITE OPEN CR
} catch (jsglite.Exception &) {

Log.e(tagsl,e.getMessage() )

es ]
=1 drawable }
= layout }

£1 menu

AWA 4-21 a3eaa (Class) dwsudiliunisiugiudeya Spatialite
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YRR

N15ALIUNTS

"SELECT AsWKT(geometry) FROM
tam_amp_sk WHERE TAM_NAMT =

nzlug)”

denguisuirdinlaeudaniu WKT 910
M99 tam_amp_sk lnaaluaaau

TAM_NAMT windu tnnzlngy’

"SELECT polygon FROM shape"

HONAININLAIINADANY polygon 11

$1319 shape

"SELECT TYPE FROM CROP_TABLE

WHERE crop_type = 417"

WoNA1INARENY TYPE TUA1519

o ¥ "

CROP_TYPE fifidnsinfiu "4

"INSERT INTO shape (tam, type, suit,
.data, remark, polygon) VALUES (tn1g
Ingy', 917, 'S1', 'data’, '@uuy A,

'Polygon (00,1 1,22,33,00))"

Tdan nglney’

,'917', 'S1', 'data’, '@auuny n', 'Polygon (0
0,11,22,33,00) aslupnoduu tam,
type, suit, .data, remark, polygon Tu

#1314 shape MNAIU
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A1519% 4-1 (71)

YARA N1IAIUNNT
"SELECT TYPE FROM CROP TABLE \@onA1aInAaNtl TYPE Tumisns
WHERE crop_type = 413" CROP_ TYPE #iflfnvinfiu "4n"

"SELECT . L
A39FULTVIABAYIYOUNIUTENRIN 'Polygon
ASWKT(ST _Intersection((Transform(Geo
(00,11,22,33,00) fuguisvIningIn
mFromText(Polygon (00,1 1,22, 3 L.
M319ABAUYL geometry Tum1919
3,0 0),4326),4326)), FROM zoning sk . .y .
zoning_ sk TasArluaeauy suit windy 'St
WHERE geometry)) FROM zoning sk . o . .
uazAluAsaNl TAM ANMT winfu 'tn1g
WHERE (suit = 'S1') AND (TAM_NAMT = ‘
| gy
nzlng)"

Tden inzlug)
"INSERT INTO shape (tam, type, suit, \
, ‘917, 'S1', 'data’, '@3uune n', 'Polygon (0
.data, remark, polygon) VALUES ('tn1e .
o 0,11,22,%3,00) aslupnodusl tam,
Ingy', 917, 'S1', 'data’, '@uuny A
type, suit, .data, remark, polygon Tu
'Polygon (00,1 1,2 2,3 3,00));" .
A3 shape Mgy

4.1.5 n5as1eAiaf (Activity)

aaa ¥
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Al Aglild Java lnsusiazienilin aunsaniuAun1sinauvesduieyseaunsindugld

[y = [y

= U oV oy Aaa ' a ¥ o aaa Ao o

Wweaiule Tunsdinfidudeyszanunsiiindudldnnilouiu lnsueaniinasdardsluns
AIUANNITYINUYBIUNNTUARITBLAULLKNUT N155UdstanUsENINNaetanId NsSu
A19INTUTUYeyrau GPS N155Udaayaang1udeya N1SUAAINAYBINABITBAIIYN NS
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3 app
23 manifests

[ java

ARRA MapdrawpolygonActivity || onMapClick()

public String Sgremark;
public LatLng center;
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[£) adssgis.adss
C & A_MainActivity

(S

©n

nEMAmeH6 ® 6 @@

& A_MainmanuActivity

AA SelectareaActivity

& AAA SelectgeotypesActivity
& AAAA MapdrawpolygonActivity

& AAAAA SelectcroptypespolyActivity |

& AAAAAA MappolygonresActivity

& AAAAAAA SummapolygonActivity
G AAAAAAAA SavepolygonActivity

& AAAB_MapdrawpointActivity

& AAABA SelectcroptypespointActivity
& AAABAA MappointresActivity

& AAABAAA SummapointActivity

& AAABAAAA SavepointActivity

& AB_ViewActivity

& ABA ViewpolygonlistActivity

& ABAA_MapviewpolygonresActivity
& ABAAA SummaviewpolygonActivity

s ABB_ViewpointlistActivity

& ABBA_MapviewpoinresActivity
& ABBAA_SummaviewpointActivity

rride

protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity mapdrawpolygon);

SupportMapFragment fm = (SupportMapFragment)getSupportFragmentManager()

.findFragmentById{R.id.map);

fm.getMapAsync(this);

spatialiteDb = new Database();

Bundle bundle = getIntent().getExtras();

pkuid = bundle.getInt("pkuid”);

pro = bundle.getString("pro”);

amp = bundle.getString("amp");

tam = bundle.getString("tam");

File cacheDatabase = new File(dbpath, dbname);

if (!cacheDatabase.getParentFile().exists()) {
File dirDb = cacheDatabase.getParentFile();

Log.i(tag, "making directory: " + cacheDatabase.getParentFile());
if (!dirDb.mkdir()) {
try {
throw new IOException(tagsl + "Could not create dirDb: " + dirl

} catch (ICException e) |
e.printStackTrace();
}
1
1
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A1519% 4-2 (710)

n1SNdau 188N NAANS

unstuiindeyanléain o
) anunsaduiindeyaiiléiain
o MILARTDYAANUMIITEY )
2. negeuiudin . _ | maneudas wazimunge
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4.2.1 gunsainlslunisnaaey

- aundnlaludie Samsung U Galaxy Note 5 svuuUfuAnis Android 7.0
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AfLa
R I, - 5ufua 4 WKT - 5udua
- AL -Fu WKT
- uilawgafinageutasdy WKT - Ranadiafia
defua
ds WKT
aerflafla
¥
4 - FusuA )
-5u WKT
- Fuatinite
-ld Aivua WKT uazsiladle
\_ lu Select statement )
41 Select statement
= — 5 -3 Select statement )
- Fudays - Fufiaya defiayn R
L . - gnidiayafientoyania
Fuftui Ju WKT @1 WKT ; |
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\_ il WKT )
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M19197 4-3 MsUSeuiiuiunnNadnsnIswanstayanumsnzaslunsnzUgnivy

LAT¥ENY MNUBUNEATY Lazkaansannisidiasesiie Clip vaelusunsu QGIS 2.18

nud (19)

ulasi s1 52 S3 N

App | QGIS | App | QGIS | App | QGIS | App | QGIS

VUL App. MaNEDIHAIN WA Application, QGIS vidneda Kaa1nlusknsd QGIS
2.18, S1 s wnnzanlunisinzdgnunn, S2 vaneds wngaluniswigdaniiunas

S3 vanedia wnzadluniswizUandes war N vuneds ldvangaslunisimnedgn

4.2.2.2 naapunsuanstayanuanzanlun1sinizygniiviasegia 910
frunils ndsngldidenfiudidhualundnedoniiui densinfivluniredensiinis
vuasiumids uazunzdunsiaaeuluvthasnaunui ueundinduthiide waaduteyaly
sULUU WKT (Well Known Text) ﬁ’mgﬁmm’fagablﬂiﬁiu Selection statement .8 Spatial

v '
A (Y a v ]
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\_ lu Select statement )

d1 Select statement

51 Select statement )
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defiayn

- 5ufieya
o a1 WKT
SuWKT Select statement
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M13199 4-4 MaUTeuiigusEAuaNIINEaIINRaaNSNsuanIdeanIInzadlunis
nzUgnituAsygng AnuaUnaLAduy wagkadnsannsidiaeile Clip vadlusunsy QGIS

2.18
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App QGIS
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4.2.4.2 @ULanT18N15T0YaNTIUYT0YE AULARITRNAIING TUTDLAUULNY

=3 [

1 wagdnuuanstoyanavunangudeys ansauansoyantuiineglugiutoya

4.2.5 msUssiiuanuitanelavesyldau
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A5 4-6 gnageu loun lWmhiduaiunisinens 10 918 wazyanamily 10 18 lag

naaauldausEUUNe 3 du Aa Query Edit Uag Display uazuenUszidiunungugldanu
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9indan1suseLiiu
un | Yrunane | dee

1 d1u Query

1.1 YaULALLUAY

1.1.1

SEAUAINUIYABNNT WNUNTI9

1.1.2

seauaNUTiuslevdvaHendu

1.2

andas

1.2.1

SEAUAINUNYADNNT IUNTI9D

1.2.2

seauaMUTiUslevivaHentu

YDLAUDMUY

@71 Edit
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nstuiindeya

2.1.1

SEAUANLNYADNNT UNTIN9D
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Yrunang

212

seauaMUTiUslevivafendu

2.2

nsaudeya

221

SEAUAMUINYADNTITINUNTINDD

222

seAUANUTIUSELe YYD eanTy
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nsuiludeya

231

SEAUANNINEABDNISITIIUNTNTD

2.3.2

seauANUTUsElaTIURIN Nty

YDLAUDLUY

@1 Display

3.1

NsuanIdayAIINgINTBYALUY

318N19

3.1.1

SEAUANNIIEADNISITINUNLNRD

3.1.2

seauANUTUsElgvvaIlanTy

3.2
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3.2.1
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3.2.2
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4.3 NaNIINAEHIVISUU

4.3.1 nan1snadeUdkanstayanuwInzatlunszUaNNLATYEAA
n1Inageukantdeyanuiizanlun1sizUgniviasygisneundindu Loy
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