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ABSTRACT

This research aimed to: 1) develop and find the effectiveness of augmented
reality application for exercise to promote health among elderly, 2) compare physical
fitness in terms of flexibility of the elderly before and after exercising by augmented
reality application for exercise to promote health among elderly, and 3) study elderly
satisfaction towards the use of augmented reality application for exercise to promote
health among elderly.

The samples of this study were 30 elderly in Bueng Namrak, Thanyaburi
District, Pathum Thani Province. The samples were selected through a purposive sampling
technique. The instruments used in this research included augmented reality application
for exercise to promote health among elderly, physical fitness test in terms of
flexibility, and satisfaction form. The statistics used in this research were percentage,
mean, standard deviation and t-test for independent samples.

The results showed that learning and using augmented reality application for
exercise to promote health among elderly was effective according to KW1 80.80 at
KW1 80/83.33. The physical fitness in terms of flexibility after using the application was
higher than before using the application. The physical fitness in terms of flexibility
before using the application was 591 in average, with standard deviation of 6.76,
whereas the average after using the application was 6.15, with the standard deviation
of 6.53. The t-test value after using the application was 2.80 at a statistically significant
level of .05. The satisfaction of the elderly towards the use of augmented reality
application for exercise to promote health among elderly was 4.64 in average, which

was at the highest level.

Keywords: application, augmented reality technology, health, elderly
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e (]

VO,max (mU/kg/min) = 132,853 - (0.1692 x WT) - (0.3877 X
age) + (6.3 15 for men) - (3,2649 x Time) - (0.1565 x HR)
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foya ULUUTALTAIEENIN AR (Augmented Reality) 3fetoyalugusssunduq @eyanm
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Future of Intemet I” %84 Pew Interet vnisdrmaieafunsussifiunansenuain
Sumesidalu Uszifiusineg MAsrdesivdinn madles waziasugiaves Finuyuslusuiand
2020 s meBuid uaziadetnedsnueeulal Facebook Turaetudl 28 Suaau a.a. 2007
Judl 3 flurmu A.e. 2008 91nSIUIUTANLA 1,196 AU LLUQL?J“LJQL%WW 578 A finau
LUUADUANY R1UMNS Facebook  wazfifeadesiudumesidaiildsunsdnidenainlasanis
618 A InBULUUADUAWENUN9BILE
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ANNUNUIEVDIUBDNWUUAINTR WAL vuiene n13TnUSuasmduasa

Y-
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YUIARIEY LU AIUNIN ALY TINTOAINES

- 3auAluNIWI89Ng¥IT Dimension

- MTIARNIEAIINEN AS8ATT First dimension

- MTIARNIEAIIUNTE L5877 Second dimension

- MIIARNIEANUEVITOAIINNUI 138N77 Third dimension A5 InTeAIY
677 NN wagALgME VLY 9358030 Three dimension %130 3 Tf Amumnelaeily

¥93A191 3 1A Feaunsansounaulufeingdevenieg 18AUNE1Y AIUNTIT KATAINES

VIDAMUNUINIY WU AU dR7 29089 D1AITUNULTBUY 2187 MuUN9@avy A131 3 4R AsInUAIIN
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AMaoEd7 (Round relief) Fanunedia arwmdianuisanesiiulinng du awisofuilenlu

91NALardT FefAe SuUsEANINITUTUes (81909l https://krusarayut.wordpress.com/

ADLILADTNUFIU-5/1UI8N15I58UIN-1/n1mauili)
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wiiadenin lWunmideuwuunianwauzdugnsiuaien Wenennng
Indezdivwinlvg waziflelnasenluszueuiudnadlusingn amdsunuuyieideuldideou
Tunuanlnenssu dog 3 wuu fall
(1.1) awwirdenmwuusaansn 1 90 Wunmilsuiuuiuesiusiund
Y < & v oA A = e~ =t N o A Y
ANYUEATINIAIN wazIzuAUAUBsANaslUTINgAiewilagn dlay 3 Anvae Ao LuUITEAY

A1UA7 LUILNES LazhWINe fakandluning 2.3
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A il 2.3 Vimdlonmuuu 1 90
fian : https://krusarayut.files.wordpress.com/2012/09/4-1.jpg
(1.2) awiadlsnmuuusanaisn 2 9a Wunmdeuwuuiieasuaon

g 2 9n Ao IANIMULGIee (LVP) Waggan1winurinile (RVP) dauandlunini 2.4
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Ul 2.4 Wimdonmuuy 2 90
fian ; https:/krusarayut files.wordpress.com/2012/09/4-2.jpg)

(1.3) mwiimdlennuuusanaten 3 90 Wunmdeuuuuiiansamaenn
8¢ 3 90 ADYATINANLMNNAUT BT IATINAYAWNGINUYINAD UALIATIENLANWAIUA

(VISBAUUL) AILEASIUAINT 2.5

A 2.5 Virflenmwuu 3 0

fian : https://krusarayut.files.wordpress.com/2012/09/4-3.jpg
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AF 2.6 TTATenLUUTTENILUY
fian : https://krusarayut.files.wordpress.com/2012/09/4-4.jpg
2) nepvan Wunmidsuuuiidumiiidnvarianss dunndudiuay
fuvuazideadnadldifissinuies Tasivuiafivuiumitfunaee Tnoialuaziduyaides
45 93N dlog 2 LUy st
(2.1) nmesudawuufiudIu (Cavalier Drawing) Wuwuuifisnsarunm

1 1% = [ [ =
ITWINAMUNING AU Anuanvesn Iy 11 : 1 fwanslunini 2.7

a a [ 1
AN 2.7 DDUAALUULRUEIU

fian : https://krusarayut.files.wordpress.com/2012/09/4-5.jpg
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(2.2) AMWBDUAALUUASIEIU (Cabinet Drawing) tJuuuuniidnsidiunn

sgrdemunineaugs : anudn vesn it 10 1:0.5 dwandlunini 2.8
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|/ .V
UAPIANWIE NINBDURRVILZITN UAPIANNOL NINDOUARYILYD

dl a ‘S! 1
AW# 2.8 PRUAALUUATIAIUY
U : https:/krusarayut.files.wordpress.com/2012/09/4-6 jpg
3) awanudAkuusonlaluwnn

wanlalun3n (Axonometric) Ai131 LaNTaY (Axon) 11AINAII Axis B9
wladn wnu azduansenigluwesdadunmaiudaninanunuaiuunuyusiuiu 360 o9
Tnedununanihyuasmainiuiuiney diusnassunuasilyudesdnadlunsassdns ey 3 wuy
U ‘;’
fail

(3.1) awlawn3n (Diametric Projection) 1Junmidsunuuaudfndyy
FRUANINANTIWINANLNY Tgapunuyuiniy druwnuiauyiyuiiseanty waswnuman
AavriyuRsRINiuLWILeN TaslisUluUdnT1dIuAIIUINTIN AINNET UaTAIINANTDININDY

a1egULUU Aakandlunni 2.9
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uansgUuuunwlaomingu 15, 15 o

i '
uamsgluuunwlnansny 45, 45 aar
andl 2.9 lewwssn

fian : https://krusarayut.files.wordpress.com/2012/09/4-8.jpg

a

(3.2) awlasumsn (Trimetric Projection) tunwilisusuuaufifndyy

seuAudnasduINaInLnulngNanknuiguliindy wagununandesitygudniniu

o ! 19 = v f-:ll
bUIUDU Iﬂﬂﬂﬁ@ﬁ’éﬂﬂ??ﬂﬂ’l’]ﬂﬂ’l’mgﬂ LAEANUANYDININ AUERSlUNINT 2.10

i 2.10 Taswssn

fian : https://krusarayut.files.wordpress.com/2012/09/4-9.jpg
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3.3 nwilolawnin (sometric Projection) tHunmidsunuuaudaniys
59U qua‘ﬂmaf&’wmuamLmuimaﬁammmuﬁmm 120 23U UAZLNUNANABINYUAIRIN

fukuINaulaeiidnduANNIE ANES KAEANENTDININ Aakanslun g 2.11

i 2.11 lelaussn
31 : https://krusarayut files.wordpress.com/2012/09/4-10.jpg
2.4.3 M-Commerce
ANUNNIEVBY M-Commerce A MIANLTEAINTIUA9Y MAgITeiUgINTTY
NIDNI53U IAUHIULATEUNEINTANILAABUT UIBNITAIVIEANUTEUULUIAINUAAYDITLUU
Y a d A ¢ 9 v & v & = - o X a v
n1sABdnnselindg E-Commerce ldgunsainnmlianaiduinsasiiolun1sdsde waguredua
1 gj o ‘&J a v a & = g.ll [y A ¢ a o 1 I~ a
#1499 NN AUAMMTUIUSTIUVMTOUINSTIN TINNIN15TU-dedid Fehaulauasiluged
1 = = % 6 dll % Ql' 1o % o v v 6 G o
W1 Ainw Ao WnsAnsindeuaasannnitulanniladnde vilvmaianisAesulal wseanisvin
ganssudsnndvdnulnsdwiiedoud iusarafiuingafian insizazainauiglifidedndaly
Y} 1 v} a ¥ U U '3 ‘ﬂl d‘ 1 v
n153uae wazauluderulvedanuauaeiunisldnsdniiniouneguds lag M-Commerce
< Aaa 1 @ a a fa @ a 4
Junsunnuuuaesnalulagninansenulaensiden1svengfiinedgsna masddiaanseting
lng M-Commerce azdqaissdnsnisiiulaliiunisaniugsnssueuasetiadidanseting
Im5an31nsldimelulad E-Commerce vaulunuas M-Commerce laviuiingainis laslidas
= = | v o P | a ° =~ P a Y] ~ =

V@ UL8199N715L9UMADI9T LS 8USDUNBUNALYINNNTERETT L LilouAalunImlvaInITHINI
wiAlulag WAP uwAsat1y GSM #39n13l8aeuiintnasingsnssukuy E-Commerce @3A14

arunsauwuuludaeslnsdn GLﬂ au‘mum cI/I‘L!'V\] maﬂ‘qumﬂiiumﬂmmﬁuawuwwam ey

q

o v A o o

Wagtunildluladuddaiusnsuliiinnisiesydulavesianssy M-Commerce
2.4.4 nm3dansgudeyadiuyana wiludagtuniednsdmiiadeuiiuisuasdl

a

Anuannsalunsiuiindeyauitednevesliuinisinauds wilnsdnindounyuluig i
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Java2ME wnazdugainmitddgdmiunisiulavesionssu M-Commerce fiogsvasdoua
mnulilugudeyadiuyanaionvaziu anuveudiud waiitnsuszdmnddgen fw
you a7 Fwnnglduiniseugalidnislaweiuuradiuinisdeya M-Commerce Avgih

IiAausnssusuulnlg dauladudnunning

AN 2.12 798190 M-Commerce

fian : http://www.smethailandclub.com/upload/filecenter/mobile-commerce.jpg

2.5 uwwaanasuwlnise (Vuforia)

vuforia

= a

wwanWesy Vuforia Ao nandusivesusen aeansuiimalulad {Wuyaimun
gonduisiienisiauianduass (SDK)  dwsuiledefivielvauisoadimeundindy
Augmented Reality lﬁlﬁmiL%awiaiﬂmﬂimhzqﬂﬁ (AP) Tun191 C++, JAVA, Objective
C++ wag NET nmwisnudiuvenglids Unity

Vuforia SDK seafuusginvidimaneuuy 2D wag 3D vainuateguhuu n1smvun

AUy Multi-Target 3D wagguwuuves Flducial Marker



Vuforia iwasesiiodmsuiniimuimalulad AR Jaaduayunisviiausiudu 10S,

Android ag Unity

‘ VOO Dty 1000

The Prawy e iy Ly Invtg e

Locytan “ava )

Dwte 0, ¥

v ¥ 0 WSO ot AWE X0 etwrtiy s Wl Vet r 00D DY RSN Kyt lea. st

8 o0 S o8 ARTUY D B TG L g

AN 2.13 wisasduleduss Vuforia

fian : http://developer.Vuforia.com

a

2.6 TWsunsugdd (Unity)

Qunity

Unity A8 Game Engine (1nsiaudu Ap Lasesilaasnenud) agu Unity An wnsediefn
THasrany auddnluTuduudiaziudeldu Unity3D we Unity anansaasrandlais 30 way
2D Unity awnsanesnuadldununnunaavesu 1id1aedu 10S, Android, Flash, HTML5

Unity wasvnagnadu Game Object lidnazilufeuitufiounils foilu Game (Object
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AW 2,14 §regnslusunsy Unity

1) Game Object fio ngr197 Neglunud
2) Component fi8 AMENYEVIBAIUAINITAMNEY VB3 Object WU N1siadeuln
3) Asset A AENBUENIEUDNTETUNININNUYDS Component

4) Sence A ANLFAZAINTIUTENBUAIY Game Object wang e ATy

2.7 msﬁ’mmszuumsu’%mﬁﬂmsﬁmL?&Jugﬂuumwﬂ?ﬁuma (Addie Model)
ADDIE MODEL #® nMsHauIs¥uunIsUSHISINNISHOAS U ULLASBY18ABLRILADS
N8R NTLUIUNITHAUILUSEASUNISUSUISIANISHDUSIUUULATEINEADURILADS 91N
a;mﬁu&’uauﬁwm%qm fluvusraessruuinnueivnvauszuuld wardmSuntunany
UTZEANIINITHAILITZUUANEY NTEUIUNTHAILITEUUNITUSMITIANITH0S 8 UULLAT0UY
oufinmes Uy ADDIE  anansnaguiludumeusiallfidu 5 $u Uszneulde (@adien

A, 2549)

a s

Ygauns
1) $unseTIEA (Analysis)

fumeumstieseidusngiudmiviunounisesnuuunisasudunoudug Tu

szrinsdumeutl asfosssytlaym  seyunasweslym uaridadodmaudivhld dunoutiens

Us£NaumemAtaNIsINagenIe Wy N1IATILRANAINIT (ANNINTL) N15ILATIZIAUY

60



ANSAATILINNTNY NABNSVRITUNBUTALTUTLNBUMIY WUINUNE kAaLII8NITA1SNANITEDUY

naanswantazgnidnludunaunsesnwuusaty
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2) TUN1598NLUU (Design)
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a

YUABUNITOBABUULNIVDINUNITKIRNAGNSIINVUADUNITILATIZI bNDINILEU

Qe

nagnidmiuimuinisaeu Tusswituseudasdostmualassnaiimsliussgiadinne
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SrwasBeausiaza fil

(1) N1590NKUU Courseware (N130BNLUVUNIZEL) 9azUsznaudiadiusag
Fud TngusrasdBannfingsy e uuuedsureuunSeu (Pre-test) Ao Avnssu F3nsiiiaue
LAZUUUNAFDUNSIUNITEU (Post-test)

(2) N1s9RNLUUNIIU (Flowchart) LaYNITEBNWUUUNALTLE0Y (Storyboard)
(Gi?umaumiL%&Juﬁwmuazam%a%mm 9anad)

(3) NTPPALUUNLNIANIN (Screen Design) NSODNLUUNTINABAIN ALUIBETE AT

1%
[y

auiivossemmiteldlunmsiiauedom nm wavdiuuszneusy q Aeiidesiansan fsdl
(3.1) nMsMrUAMNazLEEanIW (Resolution)
(3.2) msdefiuiudazniaenmlunistaue
(3.3) ﬂ’liLaaﬂg‘ULL‘U‘ULLa8‘UU’]WUEJ\1(§IJ’JéJﬂ‘lﬂ3‘17|gQﬂ’IH’11‘1/lEJLLazﬂ’]‘H’IEﬁ'ﬂﬂi]‘t'}
(3.4) M3 vued loun duesdadnys (Font Color) dvesmnnad (Background)
Fusdiudun
(3.5) nsimuediudug Adudshueanuazaniunsldunsoy
3) SunmswamLn (Development)
(Funpun1sasiefoulusunsuuasnanienalsusynounisiiew/de) dunounis
WaLnad 9T uuuTuRoum RS T Ns0aNwUY a;mq:wmmwﬁzumuﬁﬁa #519UKUNNTERUY
Lardovesunou lussninstuneuiezdesiauinisaeutardevanuaildlunisaou uas
ionansatfuayusngg Auvanientnsusznausae s13auad (Wu wnfesiloaniunisnisiany)
LazgeNALg (WU uniSsunouimesisaey) Ussneuse suasidunusazdy fll
(1) MswRsumsiAefussdUseney sl
(1.1) NMSS8UTDAINY
(1.2) AISLASEUAIN

(1.3) NISLASEULEE
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(1.4) M5m3eulusuNTUIANITUNSIU

(2) MsadunSou usanlamsoudenL A Ee wazduduSaUSeuuan
Fuselutlunisasrsunidou Tneldlusunsuneufinmedannis ewdsulinaraduunideou
ARNNILABSTIUEDU

(3) MsadenansUseneunsiBou danadraundeuaiaeuiosnds Tudu
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8) sunshluld (Implementation)
Huduneunissndumsldiduna mneds nsihdefiutaswsanisaou lainas

< :J/ a = v = £ a ¢ @ 1
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Y
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aailavesiseuluansladesineg atuayunsiseusevivesteuluingussasdsineg uay
) [ [ 1 1% v v a o Y &
JunanUseiulunisaeleuanuivesdiouananmwindeunisiseuludnisals 1Wunis
unissuneuiinesluly lnglddungudiegs iensisaeuaumuizauvasunseuly
YU YaeaNTLIINsUTuUsnbanaunasiluldiungdudmuneass wenUsednsan
vosunsey wasth WIklgemgnsisaeuanuminzauuazUsednsam
5) Tun1sUseiiiuna (Evaluation)

nsUseiiiung Ao MswWIsuimeuiunsiseun1saeuLuulng Inguusiseussn
<, ! a Y a N = ! a Y aa 1 o & e
Ju 2 ngu Seumeunieuiiainety 1 ngu wazsoumen1saauunfsn 1 nqu ndaniuls

a a

TS eunsaeanquyiuunadaugaiieiu uazulanaasuuunls asidu Ysednsninves

1%
=

UnBeutuneul Tanaustansninuardsvansnavesnisaeunisussiiuna \inTunaen
NSEUIUNTORNLUUNISABURINIA NA1IRE maiu‘??umushm LL@S?%%’j’N%‘IA@@UG}"N‘] uag
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(Formative evaluation) #sen15UseliuNasIsl (Summative evaluation) Tmaam%umauﬁ%
fudiunns sail

nsUsziflunaliiewmun (Formative evaluation)

sdunsseidedunelusazssninadunoudigg ALINUIYURINTUTELIUNS
finil Ao euulgsnmsaeuneufiawiuuvatuduanie F W duna
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Tneunfiinduniendinisaeu Wewuvatutugavnelasunisandunsldlnu
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lngundsinaggnldiiensdindulaneaiunisaeu (andian YaSunsan, 2549)

awv o4 v
2.6 UYNNYIVDY
2.6.1 9ATylulszine
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| & % a = ° % & | = & v °
Wirnlvulosdu lasisuainnisfnyinisvitsuvesnautieluviidnloulessu wazuiun
Uszendduviteanmdinesaududiieivigiunisuandduy wavin1sinseiamnmees
sUsuuNsERNMAINIgaeviHnlvuilanu nen1smaNunsudalsing (Face validity) 210
nsnwrdulniinduilevesdasongluiteandidanie laun vinduian vinaudag vivenin
vinghgidmdndiaunti-nas wudi An1svinauegiegevesnauiiievvisnduiledeaslnn
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t-test

Paired Samples Statistics

Mean N Std. Deviation
Pair 1 Pre-test 591 30 6.76
Posttest 6.15 30 6.53

Paired Samples Test

Paired Differences
Std. Std. Error
Mean Deviation Mean t df Sig.
Posttest -
Pair 1  Pretest 0.24 0.47 0.09 2.8032 29 0.0089
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