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ABSTRACT

Thailand is approaching the aging society and is experiencing the rapid
growth of the elderly, accounting for 10.7% of the total population. Thai society is
now well aware of this demographic transition. The physical change in older people
is considered a significant problem that brings about difficulties in living their own
lives, not even in making use of floor areas in their residential quarters. Although
Universal Design has been promoted as an approach to the design of housing and
living environment of the elderly, expecting that this would help facilitating the
elderly’ ways of living, it is not so widely practiced as expected.

The study on Smartphone Application for Management of Housing
Information System for the Elderly: A Case of Bangkapi District of BMA was conducted
to propose a tool for management of the information system of housing and facilities
for aging people. There was the development of an application for Android Operating
System (OS), to provide the information of housing, its architectural elements serving
the elderly, and urban amenities and facilities for the elderly in the study area;

Bangkapi District of Bangkok.
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This study was conducted starting with a research process of literature
review, to study concepts relating to development of a prototype application and
requirements for design of architectural elements in the decent housing for the
elderly. The field survey was later carried out, to gather data on locations of housing
and living facilities in the study area. All gathered data were analyzed to define
criteria for determination of the prioritized location, that later were systematically
developed in a database form. The database then is displayed in a prototype
application operated with Android OS on Smartphone.

The researcher designed the Operating System (OS) and prototype
application pattern through reviewing researches and theories relating to the User
Interface design that is required to meet the Universal Usability criteria and is most
applicable and suitable for the elderly use. The development of mobile application
was made utilizing the Android Eclipse program and the Android Software
Development Kit (Android SDK). The prototype application was tested, to ensure its
efficiency and accuracy, as well as the user’s satisfaction. The sample group of users
was divided into 2 groups, including a group of respondent who have ages of 45-59
years and a group of the elderly having ages of 60 — 70 years. Both sample groups
were those resided in Bangkapi district of Bangkok. Results of the satisfaction
evaluation were analyzed to improve the quality of the prototype application.

It is expected that the prototype application can be used as a
Smartphone application to systemize housing information and urban facility services
for the elderly. Likewise, it is anticipated that the application could provide
information of architectural elements in residential unit, as well as the locations of
those facilities shown in a map format. The User Interface of the prototype
application was designed to facilitate the elderly with accurate information, to
enable their decision making of housing purchase and accessibility to urban facility

services.

Keywords: The Elderly, Application, Housing, Smartphone, Android Operating System
(OS), Database, Universal design
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2.1.1 Wansuussenduulnsdniidefoauninlny
2.1.2 szuulfiinsueunsess wazn sianlusunsuyssens
2.1.2.1 Inssasnvesssuulfinsuaunsoun

2.1.2.2 nrsvmunlusunsuuszensuussuuUfuRn1suo unso U

av A A

2.2 WWIAR wazanddeminennuniseaniuudlua o Ussatugbgaru (User
interface) vaslUsunsuUszand Avmnzdmiuizaeny
2.2.1 YgyminsSuive sifaeengiudiusoUssamglden
2.2.2 nnseenuuvdusoUsEanuAU§linuvmnzanfudzaeny

2.3 wwAneriun1seaniuuadUszneunvanlnensulunegeded sy

GARRE
YUY 9

2.4 WNAMN IR UANETUIEAIUEZAINKIB 9 ﬁﬁﬁw%waﬁamﬁmﬁuagmm
N8
YUY 9

2.5 wnAnngfuinvuendugaegnaenndesiunslitinlsediuluned
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2.1 wurAangtunsasusunsuUs sy nduul s Awsitla A syl

Tnsnvidlodoaunsviny Ao lnsdnsidedofiiAr1uaiuisariuuiniuain
nsdnwvidedemludenissiumalulad PDA (Personal digital assistant) fuinalulad
Tnséwvisledel3deu (Phone Factor, 2001 — 2005) @sanunsaluldvaeie wdudeo wuy
WA NEAEEA SEUUNThee i (Touchscreen) MiAuazifengs saufailszuy
Sumodiun uazsuurmuaswsuuiulan (GPS) Sudu ansninuddldlunisesuie
mwammsﬁuaﬂmﬁ’wﬁﬁa’ﬁaﬁﬁizwﬂizmawaﬁ@ﬁumzﬁﬂwsﬁémiaﬁﬁmdﬂmﬁ’wﬁﬁ ohk)
v

NNSANYINITNOLN TR EReran 19150y Usenausssu lu
Gos uwnlugsAalunguantilniud 2010 Iinanfansldousing q Aguslaaluilagiy
Foenshulnsdnsilofeaundvivuindsd fe

(1) Aszuulfianag wu ssuvUuinisiuladln ssuulfiiinisueunseos
sUftRn1sBudeud Dudu Ten1denszuufdinsituogdiunudenisuosildom

@) fwirsadus7e gj]ﬁlum‘%a 4 (Internal memory) waza1u13aLiiy
mheauInaeuen (External memory) i@uleaan

(3) Mﬁwaﬁ'ﬁaa%fumméfaﬂﬂW5mQQ@%§QTummzﬁﬁﬁ8mlﬁLLd NI UUEU HE
(Touchscreen) @sflawa 3.5 47 viseunna wasnnslutiufiniuuy QWERTY Felldnwas
A9 nYszaneg wlleuutufiniildnutunseraufianes

(@) Toudedoyaviedinmieudeldodunaideesiunhonldfiuuuld
ae (Wired) Tun 15130 use R 1un1e MiniUSB wie wuul¥ans (Wireless) 1y Wi-Fi,
Bluetooth, Infrared, EDGE %38 GPRS \ufu

(5) $9I5UNTITVNNUNIUTZUUANMTEL NSRS NANAETEUUA 11 UA

fuvtlsuunulan (GPS)

aa v aa a

(6) naesIaNHAIMazBenguay dluan1sulaviaiieudundesadvia
Thlusreenauty furas NN wasfid ey siiaudndewi 2 fu fefuntin way
Frundsuulnsdnsiiiedoauimlnuiionruazaanlunsldom

1) nnldBumesifnfises¥uniw HTML XHTML MP WML JavaScript

viso CSS Wudu wazsassulusinaaa HTTP WAP 1
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(8) nseenuuudmuiUsyaugldiu (User interface) fillmnumesn wagld

o
v @

U8 IUTFNATOIUN TN wash lwtane 1Wuduy

(9) Haridudu q laua seuudn@easuniuseninenisaun ssuuyilaansle

visan1ssassumalulat 3G Wusy

,'.n.ﬁp L

Wer LXY

(1) 2 (3)
271 2.1 anndvinulussuuufRnnseng 4 iPhoness (1) Lumia 930 (2) GALAXY Note 2
(3). 910 Apple Store for Business, http://store.apple.com/us smb 5005083/buy-
iphone/iphonebs (1) Microsoft, http://www.microsoft.com/th-th/mobile/phones/
lumia/ (2) SAMSUNG, http://www.samsung.com/th/consumer/mobile-devices/galaxy
“note/galaxy-note/GT-N7100RWDTHL (3) FududieTufi 23 Suinau 2557,

2.1.1 TUsunsuussenduulnsAnvilon aaunsnlnu
Tunsllnsdnsidedoanilvuiu fl¥suazldaudiulusunsy
Uszgndl Felusunsudszandtudurensnsiedundieldnuenizne Gondnotiamis
71 Application @afiulusunsuiivhemuanizyng Tidenlduinune wdiwsluswnsues
vio e iluaunsuazadnetunielfrudnlalusun sulssonddvduunsuiid e savide 19
4% (Freeware) vidorulusunsuiilild Ifiifeaunsaan (Shareware) vidoeaiulusunsu
Tivnaoslinmelusseznaiinmua (Trial) (Siamebook, 2013)
2.1.2 szuvluRnsuaunTaEn LaznsnauIlUIuNIaIUsTNA
seUuUtAns (Operation system) v Totoa (0S) Whuwendw3iivh
mihiidusnanssrineiauiiassediusrnd violduiiisuuns (Firmware) 3
sruuliRnasiviihfivdn o Ao nisdnasmimennslundesasuiiamed wWeliuing
gonduasUszgnd ludosnisivduar faiAvudeyatuaniauad (Stalingsw, 1998) @4

WaNMNFUUURURAN SN0 gUUATE $A B UM B Suad Ealin 15z uuUUsn sl Uldly
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nsinsindowd Weiulsyans amlveanunsavhaldunnninsdnsisiederhly TneBenh
sruuUuRnsunvsdnvisionio (Mobile operating system)

seuvUfuAnisueunse s (Android operation system) @@
sruuUFtRnsuuulinese wnsduatu viefiGendn Tewwiuwesa (Open source) gn
WaulaeuIem Android, Inc LLaslé’gﬂ?gaGiaImw‘%ﬁm qﬁa \deswnarruainnsalunis
yhauugUnsaiivennuaeUssiy uaganvaneun IuilvissuuufoRnisue uase ue
Wuiiten Snsenmdulssuudfdinisuuilemuresa fipfanannsaGouslaie Sahli
Guiitiendmsunsiamilusunsy
2.1.2.1 L aseas1svasszuuufuansuauns oy
wounsous UurendusiilasaauuuBesiud o unia uuu
auAn (Stack) %qifgmmizwﬂf]ﬁﬁmi (Operating system), fialAawas (Middleware) wag
TusunsuUszend (Application) fidndapdnlisaedu elddmiuvinauvugunsalnnmwn
\nFourl (Mobile devices) wu nsdwvidede sy dan1sviauve sssuuyfodnisueu
pspeAiiugUDULTEULAYN S LA Siua (Linux Kenel) 4914 Android SDK (Software
Development kit) hueesilodmunsiannlusunsuussgnduuszunl §Uanas wagld
a1 (ava) lunswainn @nsd, 2011) Tnewdstaseededneenifiu 4 dau dedl
(1) Fuwenmandu (Application) %uﬁ%ﬂu%uﬁasguuzjmaq
Tassadvaniinen ssuvesszuudiifnsueunse s Fedudiuvesssuvujdanisuen
nseesiiantuidudulusunsuiiug Wy nssuvdeddud ndideninu Uifu
Wil duwniwed neveginde Wiy slusunsudszgndaro glusuuuuveslald Lapk
Taovhludhazeglulabaned data/app
(2) Fuwennandumsunisa (Application framework) Fuilaz
AU W TN e sai1Fenldeu Taeriu APl (Application Programming Interface)
flgeonuuuliifieanniug doulunisido
(3) Sulaus (Library) Shusuiildnununduvedlaus s q 7
&fty wasdnuddu Wesuemuavanlifuinwan wasdesentswauilusunsy
@) Sudundinesiua (Linux Kernel) Tuduilaziladdunisiey
vanes du wilneduunudssisdestuaiawslnenss Wy n1s¥anisndaea1us
(Mermnory managerent) n153an1snswaa (Process management) n1siousawaiadie

(Networking) {Wudu
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Applications

[ Home ‘ [ Contacts ] [ Phone | [ Browser |

Application framework

Activity Window Content Wiew
manager manager praviders system
Package Telephony Resource Location Notification
manager manager manager manager manager
Libraries Android runtime

Surface Media Core
manager framework SQLite libraries
Dalvik virt

e

SGL [ S5L J [ libe

Linux kernel

Flash memao Binder (IPC
s Audio Power
NFI drwer mnagemenl

il 2.2 lasaawwesszun RN SWa UATREA. 910 a01TmenTTNYaIUIUATO S
(Android Architecture) , http://kadroidz.blogspot.com/2012/03/android-architecture.

Display driver

Keypad driver

html. dududle 23 Sunau 2557.

2.1.2.2 MIWARILUTLATIUTZENAUNSEUUUURNS WauAs 98An Y
Tusunsudaaud (Eclipse)
n1sdeulUsnsuUTEENAULsEUUURURN SO UATE UM 11150
lilngllusunsudaaud (Ectipse) Fadulusunsuiilddmsuianndonwani (Java) 39
Hulusunsuiildluntsamn Application Server ldaensivsyansam Tnelusunsy Eclipse
fudurendinfiuilomuresaidaldnuldegedas uararuisaimurduldiesluny
WAL
TWsunsu8aaud (Eclipse) flosdusznauvdniiizanda Eclipse
Platform @slin siugumdndmiununuiedosdien 9 anmeuenlfaiuisadiun
denuidluanmnadoudienty wazflosdusznoufi3enda Plugin Development
Environment (PDE) @dldluntsiiuminuanunsalunisimugensiaiuintu daaiosdle

MeusnazgnaulugUwuunEendt Eclipse plug-ins fatumnadeanisiv Eclipse vl
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Wiy Aot plugn dmdueuiiun weh Plugin thunfasaiuduldgy
TUsunsudmaud (Eclipse) ﬁﬁaguiwhﬁ?u 1y Eclipse Plug-in azfinmSounulusinsud aald
(Eclipse) wazilainn1sa1itilnan Eclipse Plug-in unazflosdusznoufiidonda Java
Development Toolkit JDT) Gaduasesiielun1si@eunas Debug TUTWATUAT®I19
(Java)

Tusunsu Eclipse §hlusunsuifndaine anunsaldlefu J2sDK
Iensu sessunmsnsuszmels 3 plugin Mtidiudseavamusslusunsy awnsavinau
Innulwavanesiin Wy HTML Java C JSP EJB XML uag GIF tun3uas wagldauladu

zUUUURNNT Windows, Linux kag Mac OS (mindphp.com, 2013)

TududuiiFesinnamoutulusunsudaivd (Ecipse) Ao gaimngensiv) dmiunoy
AT0EA (Android SDK) figo11a1n Android Software Development Kit Fadugnlusunsui
yeUiEnAa aweenuiteuandeliinianilunsssndaunsanndinan lul4
fulnglaifielane Tnelugn SDK Thedlusunsuuarlausaeang q Asndusdoniswamun
uenwalnTuUULe UATOLR BNt Bylames (Emulator) Jevhlsiildaunsaainelusun su
Uszendt uaziumnae sauuuiaduiamesneu lnefanizuindeuimileuduiiiauly

wseallauuszuuUfiAnsueunsess (mindphp.com, 2013)

File Edit Refactor Navigste Search Project Run Window Help |

i AE M~ d W -0~ EHFG @ P iyt Oy | Quick Access | Y | (@75ava) @ nDMs
H# Package Explorer 52 = O | [d activity_android_testxml 57 = O 5 Outline 57 =g |
BS T L =—CFaefte — v ‘ a ‘ 1 ‘ . ‘ . 4 [14] RelativeLayout
+ 69 AndroidTest o | polete 1l @ [0 Mexus One 5] +r AppTheme (@ AndroidTestActivity TestView - “Hello
b @B src | (= Form Widgets ‘ &
g ) - 17 -
b {28 gen [Generated Java Files] S Targa iy st || © | ® |
b B Android 4.2.2 P = —
1+ Eh Android Private Libraries Bien] B (=G| sl il aaaas
= assets | & oheckBex @ RadioButon L -
L L
3 G\C‘y bin ‘Cnecmﬂe‘wmn & AndroidTes
b i libs Spinner
aBsres Subltem
» = drawable-hdpi |
(= drawable-ldpi =
b (= drawable-mdpi E Cj F——
b [z drawable-xhdpi . = =] |
» (> drawable-ohdpi [ Text Fields I —
a (= layout () Layouts
|4 activity_android_testam () Compaosite
> & menu (1 Images & Media |
b (= values I
b (= values-swS00dp () Time & Date
b (= values-sw720dp-land (] Transitions
b values-vil (1 Advanced
b = values-vld L4 (1 Other
|d] AndroidManifestxml =
: (1 Custom & Library Views ‘ v
s ic_launcher-web.png =
proguard-project bt Graphical Layout | 5] actw\tyiandm\dite;l‘xmll
project.properties
1 2 google-play-services_lib - || Bl problems @ lavadoc [E) Declaration ' EJ Console 52 |83 LogCat Gl #B~i-=8 |
E e ——— v Android

. lm[m—_‘ﬁgmdro.dsnxuntennmer
29 2.3 antheveslusunsudmaadd (Eclipse). a1n Creating an Example Android

Application, http://www.techotopia.com/index.php/Creating an_Example_Android

Application, Fuduidle 18 fugneu 2013,
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Packages Tools
SDK Path: C\Program Files (xB6)\Android\android-sdk
Packages
& Mame . Status
4 | Tools
[¥ X Android SDK Tools En Installed
[¥] " Android 20K Platform-tools & Not installed
4 |5 Android 40.3 (AP115)
¥ [ Documentation for Android SOK ¥ Mot installed
[#] & EDK Platform - Not installed
Il &. Somples for SDK & Not instolled
[¥] % ARM E&AB! v System Image -+ Mot installed
[¥] . Google APIs by Google Inc ¥ Not instolled
¥ ) Sources for Android SDK & Mot installed
» 7] (=] Android 4.0 (APT14)
=] Android 3.2 (AP113)

. ][ Android 3.1 (API12)
11 Aenelemid 20 FADT11Y

Show: | Updates/New [V]Tnstalled || Obsolete Select Mew or Updates [ Install & packages...

Sort by: (@ AP level () Repositony Deselect Al [ Delete ]l package...

Done leading packages.

DINT 24 A MnEIR19955UUTANIS Android SDK. 70 Adding SDK Packages,
https://developer.android.com/sdk/installing/adding-packages.html, &u A u vle 18

AuggU 2013.

2.2 wurRALaz I ALITUNIToRNLUUdAaU T sa Ul deU (User interface)

vaslUsunsuussgnanransd s uggeany

dusieUszanuflions (User interface) Wuduiviliildnuannsaneuld iy
STUUReLASe 9T Tnalanzegnsdeneufiame siseinse sipeduiiimududou Taonas
’e]’e]ﬂLL‘U‘UE‘;I’.JMGIIE]Ui%ﬂ’]u%ﬂfgﬁﬂ’luﬁwﬂmﬁuﬂﬁaE)ﬂLLUUMﬁ’]G\’]GUE]\‘IﬂE]SJﬁ’J wos wniaaldldin
Insdnsitlotlo wanduaf vieudulevi Mviauddgiulszaunisal wagnisiufdusius
swfufuglian deazdeseonuuuliiildnuanusaldnulioine waed

Uiz?m%mwumﬁ'gjm (Sodiya, 2009)
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INN15ANYINLIEDLI99 Designing the User Interface: Strategies for
Effective Human-Computer Interaction (Shneiderman B., Plaisant C., 2005) lonamis
nglunsesnuuuaiusoUsvanugldnu 8 o Lidal

=

S8 5ULUU

Yy

(1) AsPeNWUUlNEAI UL LELD ﬁﬂiudauﬁlﬂmmg lomau @ w
AIONEIAN 9
(2) ArseonuuulimIEaNNAY AunnnauELY

v (%

(3) Arseanuuuliuduius uiugldlnentsasdoyadoundugily

(%
[

(@) esoenuuuliidduiulunadnEes asiigaiEudu serinenan uazdau
gnvng

(5) msoenuuuliiauianaalunislinulesian

(6) WlodideRananafannsofounduliheiioudly

(7 ArseanuuulviaivayunismIvauely sanuuuliiinn1me uaue 189
wihae fuAlElensvhasly

(8) msoonuuiliiifunouiinadlunmiddeya ldmsidwuiiindesin
mzasilildnudesansriuneuluniadnfeloyeunniiuly

2.2.1 Uynnssusvesdgeangivdudaussangldanu

lofiaiegeeny nAuwameusn et Gudiuladaiau Feviale

adaymmediunisil Feluladendnidesdndidadiooenuuuduseussanugldnuie

€

g9e18 InglymminannnsfsunUamenusn1evedgiens (Ussq Asnailly, 2542)

Y 9

[

N

D e
he

(1) nsLUABuLYaMeAIUAT5 B aLIiU
UﬂﬁLLéJaﬂ’mﬂ?isul,mamqmqv‘iﬂﬁt,ﬁmmiLiJ?isJuLLUaaﬁuaqszﬁU
aem fgeegiafinnnzaemenauegdeagUsyanm 45 U SshliiAan suoadiuiag
feglnddnautiosas fgeorgduuindsdesarnuiuasnioniefesniseunisdo
uenani nmdsunladvesmuddmaliaeUsramniaruliuaanas 3aviliiggeens
FoannsuasarinlunsusafiuneasBenunningiisloeios
(2) n1sLUABuLUaImMaduns SUg
n1s¥uiAnusEnvestguengavantiosas nsUsEAULAYIINT BN

néuilefianassiae TauvermausalunsTusve N saliinlu uazar u@unsatunis
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aupsmaUraNmABLWAI Mzndeufanawne Wesnnisgryduwadusanm waenns
WasuuUawnidiadvessuuanes
(3) n151UABuLUaIeFIuA MR
nsBeuinmudwesgaieis nsvastuulynid Ay vefgieny
nsfnwnanIinmideveansteud uaramdiluggeeny lnsanzaendieny 70 U
usipendlsfiny Tuunauiyy mudwesggsereflifeuntas Wy mnudiluiuiivida sive
AssEn A AUl dunay

v

2.2.2 nseenuuuswreUszmuiufldminazaiuggeey

91NN15AN¥13981309 A big button interface enough for elderly
users? 494 Tanid (2011) Iguenaumensesnuuudusouszanugldouiivmizas fu
favoy w01l 6 wwavna fail

(1) Wundy viefuiituiafivazay Ssasiouin 16.50 uu. da
19.05 131, waedifluiinassyinea vileRuiiduiassana 3,15 u. B9 12.70 .

(2) vdndesnsltuaudeu

(3) MauansiasnwsTianusaiilaldieian msliuuusnusauin 14
FefinunUszanu 5 Tedmng doodlure 72 a1 vilegend Wuuusnwiguuuy Sans-Serif
¥ nusuuiudon waevandenislideanuuniud wu Snwsnseniu vierauuniBes

@ mynsgUuuunsRsnaesmiinggay

(5) Wndeasiivanvas wu nldideniedydnualnm (con)

(6) nslnmasdlunisiondmsmg

uanNiuUATeves vl nafawiey U w.a. 2553 Boan1suiuly
Buwalulagdmsugusznougsnaludrugaeeis lanantniseenuwuy waenisuiugusuy
sthdulsdomnansuigenglasdiedeann Sri & Panayiotis U a.a. 2005 o lideil

(1) mwEnEsunisnvidnAuluviedenuusnasnn 4 a3
Fanougenthetamzay womadldluthetuFumunuivledane Guduledma
Fenufenguigeegifosnshnundundeamio it Taodvledlanisldau

NEINUAISHY — a9 GummsuaﬁammLﬁ@iﬁﬁﬂ%ﬂ%%ﬂﬂiﬁﬁﬁﬁﬂﬂwsmauﬁu
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http://twitpic.com/3jjkoh - Japan
on Christmas!
Taylor Momsen «
hed: 1 w
Such a beautiful day !!

Taylor Momsen

need to be there!!
Graig Kreindier

AN

Oomamm Love King

 Previous i

M7 2.5 Main page in more real object style (1) Detail view of news (2). 277 A big
button interface enough for elderly users? (1. 47), lae Tanid Phiriyapokanonls, 2010.

(2) msldideaussee uwunise viiens Tdialende nmiadouln,
uipgdlsfiny nishieuesedsaiisseiafivinsieszds WearnUssdvsamnislidy
VD INETILana

(3) nslddiureadu limsimeviedugaain matulmddouauis
o lifinmadeulmanniAuly deerilvmenwitedlesianenild nismnudsnisiden
g n iy

@) aaedosiiotied wu Yudjaunia Bookmark) adaewfumums
vowthiuiifgeoglaeulivieiunenisin Wsludu uenwiloannstediuaiiudn
wdwidlmidndoaunadnuiginmslusfidalld ety

(5) nsassmnaveaievnAsdidanisldauve afgeogidundn
ausndavnienguiiienauausingugnAldnniuamients derenisidinfuas
dla aansathguamslassneudunmiydnual wnsilsfearumuisldduinty
sufansvihnisuuztnld Fesdanudaiou Whiddie uasvdn@esnisldmynuuiy

Ten15AasbEen (Pull down menu)
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NOYANLESULAZNAIUILATDYNY
Division of Network Promotion and Development
ﬁ‘luN’]quLa SuRTaRnnLa ﬂwnﬁmﬂ W groelana Losggeeny (an)

Weatum nRdiveu nasanIaNg ARUBNETT Bt iy Wi 1 sounmilgn

( A+ A reset FaAAdRanIAI...
Home
BTNV
5 541 4NN fAInTIuaIgn 3uq{amn qudnas
T UeY U 2557

« BusAMANGAS AzARFUgAULIMUMIRBNSHNASBIRNYanEngaThmane Tuguou
miIafenssuAINsTH lue Play and Learn

.
. n’ﬁﬁﬁ’nllhﬂuﬁ"ﬂl“ﬁ1MFn'IN§lﬁﬁBlﬂ!l

. vﬂnusnannuuunvnmmsﬁuug

. vnnuwwanqmmm’mmamu “gnaiinunanaia’

o fnAsssdamusuinguiimanel 2556

o fimansanduen lummnaswauifias
. m%ni‘luﬁuuﬁm’ﬁmmnq‘u\ihmnu
« ifpieduigmmiaudn e
. sqmwLnsnrmmnq—nmanw‘lﬁumuﬂuwmumqmuwmuwz
Hrﬁuvnn'wuumwnmsmw an. i‘uﬂ’zr‘lﬂl W.A. 2557 uaz
nu"nqnumumﬁumn o INAUIAUATHEN

I ST .
Mg 2.6 ﬂ’]iﬁ?ﬂﬂﬂLﬂU')ﬂUﬂ"ﬁLWN ~ a0 UINVDIVOAIU. 31N Lgﬂz%ﬁ(ﬁﬁﬂﬁﬂéﬁ?ﬂémﬁ

WU NATEYIE &Y. W4, FuAUl 18 Aueneu 2013.

(6) weneuvEN BN IERLe TR lgaURe W (Scrollbar) wiadl
whaedalul (Popup window) Tuavaneniinmng

(7) FommidesnIsuAIatuton dulaweosaen (Hyper link)

ASTALUINTBANUUNR BIAISHITEAIINAY LaYAITHSEEL MU IUTTIANE 1LY
2.3 wulAAiEIiun1saeNLUUBsAUsEnaumMsam Unenssa Tunegandeshusudgsey

\Woametyymnierinusinigvesaegniinsdsunuatlunuengde vinld
nslifinUszriunmelunegendevesiaseetiuin i Fsladnisimuaunsgiunis
~ . . dy ~ 1 C Y J a N a 14
RONUUUIBYNAY (Universal design) Tuniitehieativayulvidaiegausadniudia Lo
98 NAAINAUIY wardlnduUaendy 9NMINERN1T0BNLUUANINIIAGDY kagdad1ulY
ANELAINAMIUYNAY V03 lnsShil angviml w.a. 2552 ladeude nmunn1500nwuunia

aonUnenssunglunegodeussinndny Nvunzaudmivgaegionlinamisdg 2.1
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dormuaniseenuuunnanUnen ssumeluiiege e Ussunmin

Uszn seazLdun WNATNINTFIY
- AMUATIVBINNNAN laltloeni1 900 wu.
- ANNYIWDYNVDINNAIA 1alAiu 6,000 a1,
- ANNAALDBIVBINAN laAu 1: 12
- ANNNTNUBIYNNN Tlaitlosnan 1,500 .
- HNVDUFIRIINHIBIN AN Litloendn 150 .
- ANUAALDLIVDIN WA 1:1 %30 1: 2
n1seanuuuialy
- WAM9an ude laidu
- SEUUTEUIEIN a
- ANNNINVBIANALUULTIUEN laltioeni 1,100 w.
- ANNYTIVSANALUU LU Taltloen 1,400 w.
- AMUNT9vesU sERAALU ULYILEN aitlosnd1 900 ws.
- YPWIPVBINUANTNANA 1,500%1,500 .
- SrurgIgAveanNAnTUld 1aiAin 2,500 s,
- ATUEHYDIURIATUAN 900 — 1,200 3.
n1seanuuuialy
- NURENS fuau llazviounas
- dydnwalzuEiinig il
- dyqandes 3
- YhevenBltinuas deyadu 9 i
- AVINEIVRIGNAY 120 - 180 .
- AMUNT9vRIgNUBY 280 - 350 1.
e -

- AVINEIVRIGNAT

120 - 150 uy.




A7 2.1 (519)

2

W

dormuaniseenuuunnanUnen ssumeluiiege e Ussunmin

Uszian s8azLaen NAININTFIY
dula - ANUNTIYDIGNUDY 280 - 300 a1,
e —
- mmniestulaniafen laifloanan 900 wy.
- AmnuneuesUulaLAuEILN g laiflosndn 1,500 .
- SEYLTURN LIRS N 9 2,000 .
- ANUAIIVBIIIUNA 1107731 1,200 w3,
- UShautila 3
- USLIMN9aR a
- USLaipsthiag eeeuth a
e T
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#129879 XML Coding Tudau Main Activity



<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="match parent”
android:layout height="match parent"
android:baselineAligned="true"

android:orientation="vertical" >

<FramelLayout
android:layout width="match parent”
android:layout _height="0dp"

android:layout weight="1" >

<fragment
android:id="@+id/map"
android:name="com.google.android.gms.maps.MapFragment”
android:layout width="match _parent”

android:layout_height="match parent’/>

<ImageButton
android:id="@+id/imageButton1”

android:layout width="fill_ parent"
android:layout_height="wragp content”
android:layout_gravity="bottom"
android:onClick="displayHouseDetail"
android:scaleType="centerCrop"
android:src="@drawable/hdetail01"

android:visibility="gone" />

</FramelLayout>
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<LinearLayout
style="@android:style/ButtonBar"
android:layout width="match parent”
android:layout height="wrap content”
android:paddingBottom="0dp"
android:paddingTop="0dp" >

<Button
android:id="@+id/housingType"
style="7android:attr/buttonBarButtonStyle"
android:layout width="wrap content"
android:layout height="wragp content”
android:layout weight="0.33"
android:drawablel eft="@drawable/h 1s"

android:onClick="selectHouseType"

android:text= ”‘L/igmwﬁag’a 7"

android:textSize="20sp" />

<View
android:layout_width="1dip"
android:layout_height="fill_parent”

android:backeround="#cccccc" />

<Button
android:id="@+id/button2”
style="7android:attr/buttonBarButtonStyle"
android:layout width="wrap_content”
android:layout_height="wrgp_content”
android:layout weight="0.33"

android:drawableleft="@drawable/parkicon”
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android:onClick="selectFacility Type"
android:text="a987128/A I WazAINGEID "

android:textSize="20sp" />

<View
android:layout_width="1djp"
android:layout_height="fill parent”

android:backeround="#cccccc" />

<Button
android:id="@+id/button3"
style="7android:attr/buttonBarButtonStyle"
android:layout width="wrap content”
android:layout_height="wrgp_content”
android:layout weight="0.33"

android:drawablel eft="@drawable/listicon”

android:onClick="selectListview"

android:text="3Ulyy5787 13"

android:textSize="20sp" />

</LinearLayout>

</LinearLayout>
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package com.aptu.elderlyhousing;

import android.app.Activity;

import android.app.AlertDialog;

import android.content.DialogInterface,
import android.content.Intent;

import android.contentres.Resources;

import android.graphics.Color;

import android.os.Bundle;

import android.view.Menui;
import android.view.Menulnflater;
import android.view.Menultem;
import android.view.View;

import android.widget.ImageView;

import com.google.android.gms.maps.CameraUpdateFactory;

import com.google.android.gms.maps.GoogleMap;

import com.google.android.gms.maps.GoogleMap.OnMapClickListener;
import com.google.android.gms.maps.GoogleMap.OnMarkerClickListener;
import com.google.android.gms.maps.MapFragment;

import com.google.android.gms.maps.model.BitmapDescriptorFactory;,
import com.google.android.gms.maps.model.Circle;

import com.google.android.gms.maps.model.CircleOptions;

import com.google.android.gms.maps.model.LatlLng;

import com.google.android.gms.maps.model.Marker;

import com.google.android.gms.maps.model.MarkerOptions;

public class MainActivity extends Activity
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implements
OnMarkerClickListener,
OnMapClickListener{

private GoogleMap mMap;
private static final LatLng startpos = new LatlL.ng(13.769815,100.636812);

// residential class

private int pnum = 20;

Place[] p = new Place[pnum];
Marker[] marker = new Marker[pnum];

private int goDetail,coDetailCode;

// facility class
private int cnum = 105;
City[] city = new City[cnum];

Marker[] cMark = new Marker[cnum];

//boolean for checking house type
String pArray = "";
private boolean hDisplay = true;

private boolean cDisplay = true;

//string for send extra to facility type
String facilitySet = "00000000000000";

//array for searching data
//minPrize,maxPrize,bed,bath,minSize,maxSize

private int[] search_num = {3000,15000000,0,0,0,1000};
//disability,Facility



private String[] search_list = {"0000","00000000000000"};

private Circle circle;

@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity main);

//set map
mMap = ((MapFragment)

getFragmentManager().findFragmentById(R.id. map)).gsetMap();

15));

setUpMaplfNeeded()

//pre-defined camera position/zoom
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mMap.moveCamera(CameraUpdateFactory.newl atl ngZoom(startpos,

//set up place

setPlace();

//set up marker for place

for(int i=0;i<pnum;i++)

marker[i] = mMap.addMarker(new MarkerOptions()
.position(pli].pos)

.con(BitmapDescriptorFactory.fromResource(plil.icon)));

}

//set up marker for city facility

for(int i=0;i<xcnum;i++X

cMarkli] = mMap.addMarker(new MarkerOptions()
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.position(city[il.pos)
.icon(BitmapDescriptorFactory.fromResource(city[il.icon))

.visible(false));

//set circle
circle = mMap.addCircle(new CircleOptions()
.center(new LatL.ng(0, 0))
.radius(800)
.strokeColor(0x00000000)
fillColor(0x7000baff));
//circle.setVisible(false);

//click on info window
mMap.setOnMarkerClickListener(this);
mMap.setOnMapClickListener(this);

//set up action bar

@Override

public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
Menulnflater inflater = getMenulnflater();
inflater.inflate(R.menu.main, menu);

return super.onCreateOptionsMenu(menu)

//respond to action button

@Override
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public boolean onOptionsltemSelected(Menultem item) {
// Handle presses on the action bar items
switch (item.getltemld()) {
// press on search button
case R.id.action_search:
//start new activity that request for result
Intent searchintent = new Intent(this, SearchActivity.class);
searchintent.putExtra("search_num", search_num);
searchintent.putExtra("search_list", search_list);
startActivityForResult(searchintent, 1);
case R.id.action_settings:
return true;
default:

return super.onOptionsltemSelected(item);

@Override
public boolean onMarkerClick(final Marker m)X
ImageView dtail = (ImageView) findViewById(R.id.imageButton1);
//housing dtail
for(int i=0;i<pnum;i++)
ifim.equals(marker[iDX
//display house detail as image
Resources res = getResources();

plil.detaillmg = res.getDrawable(plil.getDetaillmg(i));

dtail.setimageDrawable(pli].detaillmg);
dtail.setVisibility(View. VISIBLE);
goDetail = i;
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goDetailCode = 1;
//set circle
circle.setCenter(plil.pos);
circle.setVisible(true);
}
}
//city detail
for(int i=0;i<xcnum;i++)X
ifim.equals(cMark[i)X
//display house detail as image
Resources res = getResources();

city[il.dtaillmg = res.getDrawable(city[i].cetDetaillmg(i);

dtail.setimageDrawable(city[il.dtaillmg);
dtail.setVisibility(View. VISIBLE);

goDetail = i;
goDetailCode = 2;
}
}
return false;
}
@Override

public void onMapClick (LatLng point)
//if click anywhere on map
//remove detail house view
ImageView dtail = (ImageView) findViewById(R.id.imageButton1);
dtail.setVisibility(View.GONE);

circle.setVisible(false);



164

public void displayHouseDetail(View v) {

switch (goDetailCode) {

case 1: //Detail display for place
Intent intent = new Intent(this,DetailDisplay.class);
//intent.putExtra('name’, plgoDetaill.name);
intent.putExtra("id", plgoDetaill.id);
v.setVisibility(View.GONE); //remove mini detail
startActivity(intent);
break;

case 2:// detail display for city
Intent c_intent = new Intent(this,DetailCity.class);
c_intent.putExtra('id", city[goDetaill.id);
v.setVisibility(View.GONE);
startActivity(c_intent);
break;

default:
break;

private void setUpMaplfNeeded() {
// Do a null check to confirm that we have not already instantiated the
map.
if (mMap == null) {
mMap = ((MapFragment)
getFragmentManager().findFragmentByld(R.id.map))
.getMap();
// Check if we were successful in obtaining the map.

if (mMap != null) {



165

// The Map is verified. It is now safe to manipulate the map.

//result from another Activity

protected void onActivityResult(int requestCode, int resultCode, Intent data)

iflrequestCode==1)
ifresultCode == RESULT_OK)
//cet extra
search_num = data.getIntArrayExtra("search_num");

search_list = data.getStringArrayExtra("search _list");
updateMarker();

}
lelse ifrequestCode==2)
ifresultCode == RESULT_OK)
//get boolean result from extra
hDisplay = data.getBooleanExtra("hCheck’, true);
cDisplay = data.getBooleanExtra("cCheck’, true);
updateMarker();
}
Jelse if(requestCode==3)
ifresultCode == RESULT_OK){
facilitySet = data.getStringExtra("facil_set");
updateCMarker(cMark,city, facilitySet);
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lelse ifrequestCode==4)
ifresultCode == RESULT_OK){
search_num = data.getIntArrayExtra("search_num");
search_list = data.getStringArrayExtra("search_list");
hDisplay = data.getBooleanExtra("hDisplay", true);
cDisplay = data.getBooleanExtra("cDisplay”, true);
updateMarker();

//respond to housingType Button
public void selectHouseType(View view) {
// start new activity
Intent selectHouselntent = new Intent(this, HouseType.class),
selectHouselntent.putExtra("hDisplay”, hDisplay);
selectHouselntent.putExtra("cDisplay”, cDisplay);
startActivityForResult(selectHouselntent, 2);

}

//respond to facility Type button

public void selectFacility Type(View view)
//start new activity
Intent selectFacilityintent = new Intent(this, Facility Type.class);
selectFacilityIntent.putExtra("facility”, facilitySet);
startActivityForResult(selectFadilityIntent, 3);

//respond to listview button

public void selectListview(View view)
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//start new activity

Intent listviewIntent = new Intent(this, HouseListview.class);
listviewIntent.putExtra("search_num", search_num);
listviewIntent.putExtra("search _list", search_list);
listviewIntent.putExtra("hDisplay", hDisplay);
listviewIntent.putExtra("cDisplay”, cDisplay);
startActivityForResult(listviewIntent, 4);

public void updateMarker(){
for(int i=0;i<pnum;i++X
boolean vis;
vis = plil.applySearchFilter(search num, search_list, hDisplay,
cDisplay);
if(vis)marker[i].setVisible(true);

else marker[i].setVisible(false);

public void updateCMarker(Marker[] marker2,City[] theCity,String fList ){

// function to update cMarker visibility
for(int i=0;i<marker2.length;i++)}
char c = fList.charAt(theCity[il.type);
iflc=="0)
marker2[i].setVisible(false);
}
else {

marker2[il.setVisible(true);



// set up place

private void setPlace() {

for(int i=0;i<pnum;i++)
plil = new Place(i);
//set image
//Resources res = getResources()

//plil.detaillmg = res.getDrawable(pli].detailiD);

//city facility set up

for(int i=0;i<xcnum;i++)X
citylil = new City(i);
//Resources res = getResources();

//citylil.dtaillmg = res.getDrawable(city[il.dtaillmgID);

}// setPlace();

//Confirm Exit

@OQverride

public void onBackPressed() {
AlertDialog.Builder builder = new AlertDialog.Builder(this);
builder.setMessage("Are you sure you want to exit?")

.setCancelable(false)
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.setPositiveButton("Yes", new DialogInterface.OnClickListener() {
public void onClick(Dialoginterface dialog, int id) {
MainActivity.this.finish();

)
.setNegativeButton("No", new DialogInterface.OnClickListener() {
public void onClick(DialogInterface dialog, int id) {

dialog.cancel();

b;
AlertDialog alert = builder.create(),

alert.show();
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