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The Effect of Illuminance on Sewing Performance of Workers in Garment

Factories
Usmaun ol uas' il yeyegvsiag
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Tsseuduilugnanvnssu Fast Fashion (unduniunszuaiion) vesssmdlnefiunumddadenis
dseenduduaznisdrsaululssine ednvarnsdaiiiunusniiuasUsinurandadaun vl
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Abstract

The garment factories in Thailand's Fast Fashion industry play a crucial role in the country's export
sector and employment. With a focus on rapid production and high volume, the working environment in
these factories must support the efficiency of workers. However, lighting is often not given enough
importance, despite its direct impact on product quality and workers' health.

The environmental factors that affect work efficiency in garment factories include temperature,
lighting, ventilation, noise, and workspace design. Among these, lighting is the most interesting factor, as
many studies and theories confirm that lighting plays an important role in improving work performance.
An appropriate environment supports visual perception in garment factories (Boyce, P. R. (2014). Human
Factors in Lighting. CRC Press). Adequate illumination in sewing areas should have a lighting level of 500-
1000 lux according to work standards. Light with a high color rendering index (CRI) of 80-90 helps improve
color discrimination. The workspace should minimize glare and shadows that hinder visibility, using light
that distributes well. Proper color temperature with warm white light (4000K - 5000K) helps reduce eye
strain and enhances visual clarity.

This study uses the framework from relevant theories and five studies related to lighting to
examine how lighting levels, including speed, accuracy, satisfaction, and health, influence work
performance in garment factories. The results show that lighting significantly impacts workers' performance

in garment factories.

Keywords : lighting, Luminance, illuminance, Color Temperature, Color Rendering Index (CRI),

work performance, garment factories

1. unih

luiligiy guamnssudmeuazmsdndudedfiunumddglussutiasvgia Tnsanglulssmaid
wsanuugiunisudendn wu Usemelne anudesnisdudlugaaminssuunidy Insianne Fast Fashion @ty
nsudndernmeUsEmdauarnunsziaesTnigs vlilssnuduindenssnimanues sy ansamluns
vhawegsradies il nsudsiulugramnssulaildfifesussifuduiununisnaawiidy widaiedestums
ShwRN YD INERSTTN

Hadesruanimuindeniifinaseuszans nmnisviaululssnududiuseneudiogumgd uasadng
nssEUIBeINA WdB9sUnIu warn1seenkuuiuivhe dsduussndadomant asadine fedutiadefiuiauls
fign osaniinisfnuiisouasnguivatsF e fusuinuasdiunumddglunisiindseansannisvineny
NMIDBNLUULANETNTImIIzaUsENoURIE ANdeda313 (Lluminance) 9auild (Color Temperature) 7%l
ANNYNFBIRsE (CRI - Color Rendering Index) A1@314 (Luminance) Wy msifuiniidianuaziennaslien
AnudLas 1000 lux anansaananumilesdwesansm Hrelvinisusadiudnay uasdannsaananuianais
Tumsvield suidevanstunandiifuiuasiiauduuas 500-1000 lux S9unid 4000-5000K AICRI a8l
80-90 aunsnteifinszdnsninlunisvha uenanidsdinguiiivatostuuasainafissyiuaainedfing

Ael1N15 U AMNRI RN WU NqET Kim et al. (2020) NA1AINITANYIHANTENUVDILAIN 6D
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Uszavisnmmmsanilugnamnssudme Tnewiuiimsanauiienaialunuidioinisanuazidengs 1wy nsidu
fvdensusenautudidn q lnsuasainsfifismeussdiagunntsfiumsusniiuneazdenuarandoinnain
nmaneslidn noufiues Widjanarti uazany (2023) wuimnuituuasivansauinalaenssie Ands way
Anuuiug lunsviien iesanuasaindiiisametisifiuanudaaulunisusadiu andeiianatn wagdieli
nsgvILNaHARTTUsAVBA MY wardiiguiives Espejo-Vinan uazany (2023) Buffuiiniseenuuuiaseeng
wanzauioiiy awfianels ey nanAnluszozen lnouasiirduaiuanminadeniuied ananuilesdn uaz
a¥1ausagalalunisvieu nqufves Kralikova uagame (2024) szyitaunmvesuasainsluiivihaudsuase
qunminuarnie vesussy lnetasanmueion aruiniiesdn uasiamanem Semunildiefiuyssdnsnm
MIMNULAZAMNNNTINVBINTIU §3nguires Human Factors and Ergonomics , nguijues Baker & Broyles
(2017) uagnguves Hawthome Effect.

fafu n93deeSeihjatunsfinwides SviwavesasaiwioUsraninmlumaduivesrualulsey
\Huih Tnsiamgluudunvesgaanungsu Fast Fashion fiddnwazn1suaniidunumaidiasUsnamanandiuou

N

v

U 1 N9al5991u8URN Fast fashion

€aNl

i - google map

U7 2-3 Tsaenududi Fast fashion

i : google map
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U 4-7 Wufiduinvedlssnumudi Fast fashion
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2. ﬂq‘l]‘i%ﬁﬂﬂ‘lli]ﬂﬂ’l‘i’)ﬁ]&l

WaMNI1 BVENATRLAdATN FaUsEnaule ANEesEIN (Lluminance) gaungild (Color Temperature)
AvilAugNABIYasd (CRI - Color Rendering Index) wagAuadNe (Luminance) HnafoUsednsnImnisvinau
fuAUE (Speed) ANULINEN (Accuracy) Anuitanela (Satisfaction) waw guam (Health) vesausululssnu
[
Wdurn

a ad A ¥
3. HUIANLLASNE W) NENYIVD

3.1 Jadparudninuwandeuiitnganuuszansainlunisvingu (Performance Efficiency) anuilsde
"Human Factors and Ergonomics” usiassit 5 T 2021 uilulae Gavriel Salvendy wag Waldemar Karwowski
AseuRquaNsUsTuTieadesiu Yadbuywd (Human Factors) uaz @33fans (Ergonomics) TN 1308nuiuy
A a ' a a o . o = o v v A o o
nilkasioUszaniamlunisvinau (Performance Efficiency) wagiinisnanids Jaduauanimwindoundifgy

FedwmaraUszandamlunsyauduldun wasaing (Lighting) uwasidnaningislinisusiutneu anaiu

=

WegduarUinnn danalnensisoninuisazanuwiuglun1svinau niesuansananuaseawasUsuansualli

YU

ho)))

3.2 uasEde mneds ndsnuvesasivihlfanunsouesfiuinguazanimundouldogadaau Tnsuas
i madgylumssuiuiinUsysntu feludunsiinu quamm wazanudaende Usnauazauaiing
wasfivhanfinnsalusmidendiidussneude

321 amuduuas (luminance) Usinamasiinnasuuitufiaifiansan Yadumie wx @nd)
3.2.2 gampiid (Color Temperature) MuendnwairvesdanuawnivsngWidiuiadumie ea

(K



3.2.3 A¥llANgNABIvesd (CRI - Color Rendering Index) lduananuaunsalunisuansdvesing
InalAsiuLassTTIYIA

324 A1uade (Luminance) Uimnanasiiagoundoiadsoananiiuia fadunisuauaay
AIINNAT (cd/m?)

3.3 uavadnslinasauszansamlunisineu

331 ANUEI (Speed) wasainaivnzantislifvhaumansaianuldsind Wemnnsusadiu
Adauazsglifiaulifeddnalunmemioudludefianarnannisuosiulidanu villinisienu
anunsasfiulUlfegnedivssavinmuassinida

332 Auwiug) (Accuracy)msuaadiudidanududsddnlunisvhaufideddanuudug wu
nsUsEnevTudIL ensinsgideya Tasuasiifinudeaing (luminance) gaumgiid (Color Temperature)
wagnuilnugnAeswasd (CRI - Color Rendering Index) A311&@319 (Luminance) Wi auzdIgantolana1nn
msuedliiiiussazBendn 1 Ssdmalimahaudamuduginniy

333 mnuiewela (Satisfaction) wasainefiininudesaing (ILuminance) saumgiid (Color
Temperature) kagavia1ugnaasvesd (CRI - Color Rendering Index) A311&@379 (Luminance) fngan
ansaifiuanufienelaliduginauls Wesnanminadeniifiuasiimnzauazyiligvhnuddnauiouaslsl
iwsgannnsueadiulidanuienasiugiiuly mufimelatidmadenssgsalumahauuaznisionsuaifalud
vihau

33.4 qua (Health) uasainsiilivnzaueailiiAndamauam wu n1sdinamiesints
dlondn wasaheiimnganliifisusitaglunsinnuldfity wiweanameioannnsueadulsidaou taeld
myvihauluszerelbideaidesoquameesirinnu wu JymmsusaiuiiAnannsiiuasiilifiome

3.4 9UINNYIVDINUKEIEINIAZNISTNIUY

v
v a

3.4.1 Human Factors and Ergonomics "Human Factors and Ergonomics " WuWAs39 5 U 2021
uilalng Gavriel Salvendy uaz Waldemar Karwowski 1duntiadefinsounquizeasninaznquijiieadu Human
Factors and Ergonomics wagn1suszendlilussuumig 9 fidemiiiertestunisesnuuuiiioruazainauie
wazUsEansnnuasywdluanImiingeunsvineu

3.4.2 Rasool et al. (2018) WU N1TPBNBUUKAIAINIATAMUEIIMASINDANLITOYIEAUAINUSY

'
o w =

Tunsviauldesnsditedfy Fadunalnensaainnisiiussnuanansaueadivdeiivilddnay annaifideldan
ARaNAR TRty

343 Kim et al. (2020) nandsn1sAnsinansenuresuasainediddeussans amnisviauly
gramnssudwme lasufinsanaruiananalunuiifoimsnnueziBengs Wwu maduiwienisuszneuiudiu
dn 9 lnsuasilsameuasdaunmdieiiunisueaiiunsazidenuarantofianainainnisuedlida

3.4.4 Baker & Broyles (2017) Fliuinuasainsfimnzaudisananud osdmnsanenuaziiia
arwazanauislumaihenu madenlduasiifinnumnganiduudves anwadng, gugld, uay n1snszaneuas
wtwananuilesdmsansmuaziinanuazaInauislunisia axeliihaulifomensumesdsing o
uniAuly aaanumidosdniiiinannisivsues Jadnavilindnanuidnauieniuazaiunsaiauldogned

Use@nsnnunau
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3.4.5 Hawthorne Effect AoUsingnisaifiauusudsanginssunsoussdvannnisinaudensiui

[

MaIQNFWNA NISANYIRUIIINAITNAADIN Hawthorne Works (1920-1930) Fanuin aduaulawazn1sidiusiy

U

9NN duafoUsednsnmn1svinauannnIdadenenenIw 1y ARLLES NTIiAudIAgRuNTngu
Frenszdunsgilanazifiunandn ﬂﬁ]ﬁ;ﬂuumﬁmﬁ”ﬂﬁﬁm%wam NTUSMITNTNYINTUYBE WAy N159BNUUY
ANNLINADUNITNNY

3.4.6 Widjanarti wazany (2023) WU31AIUAILEB3E319 (ILluminance) Tsnzauiinalaonsine
AMALE uay Auusiugh Tunsvhou iesnuasainsdiifismetiafiuanudaaulunisieadiu andelianain
waztaelinsyuiunsuaniuszavsnmd ety

A W

3.4.7 Espejo-Vinan uasAny (2023) fuduiuawainsiioanuuuegiasanzautioiia anudfiavels
uaz nandnluszeren laouaaisinduaiuanmndoniiuney ananuidesd uazairausegdlalumsiny

3.4.8 Kralikova wazmai (2024) szyinnunmvssuasainsluiivhaudsnasie gunmdnuaznie vos
ussau Tnevaganauedon anuinilesdn uaztymanem Fatmuaivieiuszavsnmmsiaunasauam
FINVDIUTNY

=] a a J 1 a < ¥ < v
M13199 1 a5Unan1sAne answaveuasadindausziniamlunisidudivesauaululsenudud

a19u U3 NAN1TANY
1 Rasool et al. (2018) wasaefiitsswetieiiunnudilunsvhnusazandefianain
2 Kim et al. (2020) wasaina o smetvandefianaialunuiidesnisanuandon Wy nsidu
BN
3 Baker & Broyles (2017) waEnafinzauYaannuilpedmEen liuANEEAINEUY LaE

Ysgansanlunisinau

a Roethlisberger & Dickson | Hawthorne Effect anuldlamentdninudimanauss@nsainnisviiau

(1939); Mayo (1933); Levitt & | uinninthadenisnisnn @i AuaIng

List (2011)
5 Widjanarti et al. (2023) Aadesaiefivzandinauduaranuusugilunnsyihany
6 Espejo-Vinan et al. (2023) wasTonuuumnzauiivanuioelalussezen ananuilesdn wazads
usagslalunmsvineu
7 Kralikova et al. (2024) AU MYBIASEINTsaRAMATeR mumilesd uazilymaneni diwa

@@@%ﬂ?W%(ﬂLLﬁ%ﬂ’]ﬁJ‘UENLLiN’]u

7 : 30 (2568)

Uszavsnmlunisvihau Tnedosddeidneaznsviautasaudesnissiunasluiiuiis
Fainsdanarsessnsuastuiivinay sl
3.5.1 dnwarau nuduiidesnisnisuesdiudaaulusseglng wu nsaudy nsussdudie
352 LaWhiu uadivnzaunasntutisannsilosdraneni

353 anudasndy Anudesainenliifisaneonaiunudssiog URmnann1vinau



3.6 wnsgIuiiiieadas

3.6.1 mmigﬂuﬂ'wmma’hﬂuﬁuﬁﬁwm AINNINTFIUVRIETNNULINTFIUNE AT U RAAMN T
(a19.) wazUINIZIUAING 1 IES (Illuminating Engineering Society) izqdwmmadwé’m%’mmﬁéfaamim'm
wsiugnge 1wy suduih estidauainaiuszanas 500-1000 &nd e limnzaudumsihay

362 msgiudanuaidluanuiihinugaamngsy MsfruanesgIuAInNaisluaaui
vhawgramnssuiinuddyegiann WesandmalaenssieUszansamuazanulasndsvesiinau lag
mmsgmﬂ"ﬂﬂ WU 119551430 OSHA (Occupational Safety and Health Administration) Y@danigeLusni sy
dfﬂLLa&adwa%wmuﬁ”uﬁqmammm Wy HufinsUssneuuazniInsaaeuILdosd A1ALEdN9eE 300-3000 lux
Gﬁua&jf’fummawﬁmmamuﬁﬁw uenanil ﬁuﬁﬁﬁaqrmﬂ’nmmuﬁ’lqa Wy MIrTIREUTudLIIAAN 81aRes
TdfA1Auadngda 1000-3000 lux (1 fc Handudszana 10.76 lux)

M13199 2 WnsgruAaNaEdsluaauiitnueaanTsy

Uselm AN UEIS (Lux) UL
drinsuily 300 - 500 wasdunsunsyinauludinaunazauenals
Tssnundninly 300 - 750 FuogiudnuarnuLarATIIIIUETFeINTS
Tse0udusin 300 - 500 iensnsvaeunariauiifiveasdon
NUBONUIFE 500 - 1,000 Aaen1saNULdug lunsinau
Tssufivhauluaningsaia 1,000 - 1,500 Wy Nuidesnisnsusadiuiiazidenunn
P0INAADILALIVY 500 - 1,500 %uagiﬁumswmaamazqﬂmaﬁﬁ’lﬁ
MsUsEneUTudLALLE o 500 - 1,000 Fosmsanunduiuazmsueaiuidaau

i1 : 15O 8995-1:2002 (CIE S 008/E:2001)

M13°99 3 WInsguANNdesaIeUszinvvesuluaauinnulRa NI

Usznau AA9IETISTUAN (foot-candles) AARNATISTUA (Lux)
i lulugrannssu 30 - 300 foot-candles 300 - 3,000 Lux
msm'maaw%amsﬂssﬂ@u%ud’;u 50 - 200 foot-candles 500 - 2,000 Lux
muﬁﬁaamimmmjuﬁﬂgd 100 - 300 foot-candles 1,000 - 3,000 Lux
uftiiFosmse ez Bungs 200 - 500 foot-candles 2,000 - 5,000 Lux

i + 150 8995-1:2002 (CIE S 008/E:2001)

3.7 nsfuinsanen (Visual Perception)

N135uneaea (Visual Perception) ﬁaﬂixmumiﬁauENLLana%aagaﬁlﬁ%’mmmamLﬁﬁﬂﬁljﬁ
dlauasnevauasodanndenseusin nsruIunstiiedesiunisuenuersUig 3 auin seasnie niaiedoulmn
wazseazBonsian vesing ssduszneuvdnuesmssuinsamemiife Visual Acuity (Armeudnussnisueaiiv)
Color Perception (n155U3d) Depth Perception (N133U3AUEN) miﬂzigaxLLawTwLmﬂwaﬁmqiuﬁuﬁamﬁa
Contrast Sensitivity (NM155U§AMUUANA19Y89ALAZUAILI") Motion Perception (11335U5n151Ad 8ulua)
Boyce, P. R. (2014)
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3.7.1.1 anuandnvesn1suewiiu (Visual Acuity) drdgaan1snsivaeunnnImanuiu gidu
Fosanunsaueiiudniu e nsfudanansuudn uazseaduliegnsiniau

3.7.1.2 M35U34 (Color Perception) Haglunsidonseuazinlinsafuaududsddailu
gravnssuFady wasiildgniesenavhlifiey dearienninimuasniniusi

3.7.1.3 Ms5uianudnuazszey (Depth Perception) Faeliidulausiug wssnudosause
nesverszriaiulagiinldodaiug ielinmndululvegwieflomaranaufinnan

3.7.1.4 M35UsANLLANA1UDILANIT (Contrast Sensitivity) Feandefinnanlunisidunin
wadhiismerieiluasastounnniiuly enavildussnudoddaenimanniu Sudwmasennuiiosdn

o v o

3.7.1.5 mssuinsimdeulns (Motion Perception) ddgydmsunisliinseadudn desanunsa

v v

vimznsiedeulmveadunasmsideurilfedsduiusiu mniitywlunisiuinisedouln enavinlidy
Hana1aviseLingUave
372 LLaaad’mﬁmmsauLﬁaaﬁuaqum%%’ui’mﬂmamﬂukqmmﬁuﬁﬂ ( Boyce, P. R. (2014).

Human Factors in Lighting. CRC Press.)

3.7.2.1 edesaineiifisawe Muilduiamsisedumanuaing 500-1000 lux mMuNIATFIU
N3

37.2.2 uasiifidaiinnugniosesd (CR) g1 A1 CRI 80-90 axeeliimsusnuozAusiugiiu

3.7.2.3 anuasazviouuasiauats Wuasfingzaiedd winideuaanven (shadow) Aivili
nsHeadiueNTy
3.7.24 gumgfanmunzay uasdv1uaa (4000K - 5000K) Fagliaemauionasiiuainy

ANTAlUNTUD LTI

4. A5n1539¥ 1A50919798 warseleuni15Ie

a o

4.1 35115998 Feludnwas@amumIuITsUNssy (Literature Review) LHuMs@n®191nu3dea 5 599

Mfeadeaiudadenis 4 wu (1.) wasaing (2) msndslugeamnssudme (3.) Uss@vsnmmsinululssnudu

£

i1 Tnensnuninasiiunssuisuiaginssidoyai laanuaazauide ieduasiziuunliuiiiingn
NATBAY 9 waznsaeuteagUiiaenndesiululssiiuiitisadesiussiunamaz nasoUszansninnisviau

@ v
vpsrunululssnuduan

@

4.2 10399319338 1A30LENANTUNTITBTMUMWITIUNTIUTABNITAMENUITBAING T Y AT

Y

o A

7119 9 WU Google Scholar, PubMed, §1udeyaidenanisunnduaze1@reunsie lngazAnidonianizanuiden
\RertestuidevessfnuiFes “Bvswavesszduuauazdsydvsammaihaulugnavnisudme” il

421 mafununsteyannnuideiifstes Tnsdoniuidets 5 muiiRedos n1sudn uas
nMsfnwisansENUNIAsTiTideUsTAvEa iy

122 msdaaneideya Tiedesdiolinsziidoyauuunaamm (Qualitative Data Analysis) titeagy
nadnsfldanmuidesing q uasFeuiisudedunadildsuannudarauide

v
LYY

4.2.3 MsIvasieuiisu n1sviensadisuiisuranisdnyiwar teasuainauifens 5

o w

nuiTeieasUdeyadAgluGes “uasalnauazyseanianmsvinnlugaavnssudme”
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433 mswSeuiisusasduasieideruny JinszikasilSeuiisudeauainudazuide Lite

A529ADUDIUILLTAATUINNNSANINT AN DU UK DLANFHIY

a

M15797 4 aguinATeifedesiudvsnavesuasainsreuszansamlunisdudiveseualulssnudud

a1fu YoBesauise Hleu gUszaed NAN1339Y
1 Yadeiifianuduiusiulam | lvevad winvdy, Anwdadefidma | wulwasaieilimnrandudadeddaiidma
gUAMUBSIUSaE U Faun 1wz, Tauds | fequamues NITNUABAUAMNVBIUTINY 18U §1N15UIANN
sunelaning Swiedanid | Lagnan ussudmLunn wazAIAsEn Sedlymdananfianudeules
Pusilud w.e. 2560 (2017) Tnensatuuszansnmnisvhen Tnewasitlsl
lunsansamudasnsdouay Wismevieuasiisunaunsueaiuenaiiua
Awandos wilesdimaneuazinlavesmiingu
2 | mafnwinaifisssAviam | woniu Twsudn A nsUsuUssmudesaindlulssnuansoiiiu
mswanEefAwly UsgnSamnis UsgnSnmnmsiaureaussnulaegied
gnamnsswdme Ayl wAmAof i ly Hoddny Tosanglusmuanuuwsivgves
2021 Tsaudme AsTUIUNIINEAR NMsandeRinnan uazn1sLiiy
Snsnsnan il Sedelusenuanuse
UftRnuldesseidladlaganaumilesd
3 The Effects of Lighting Maria Paskanita Anwmanszmuves | mnudesaineiimnzadluiuiivhnudaraids
Intensity on the Widjanarti, Haris AUABIEI16ID VINADNANANYDINTNUY Ingangantaianan
Productivity of Textile Setyawan, Isna Uszansnmnig Winasalun1snan wavanaumiesdves
Workers in Surakarta.la5u Qadrijati NTUVDIUTIY useiluseainanisvine el arsduuasdt
nsanutud 2019 Tu Tulssudme WNzaud e lilsInuaINTashY
219813 Jurnal Kesehatan Usgansnmnsvihaulusseznaiunuls
Masyarakat
4 Lighting Applied to Textile | Hernan Espejo- RIGEARYGRE mseenuuULasainsfisnraslulssnuuin
Industries to Increase the Vinan, Lloyd 2ONWUUEIIY dma@amﬂﬁiammﬁ‘]ua&vjwaameu Tneae
Welfare of Personnel and Herberth Morris Qmmuﬂisuéwa Wineufianela AEY UaTANINATTHIU
Business Productivity. Molina, Juan Joel | iileifisafainm YominNU el HansEuBsuandinanifitae
AUty 2022 Segura D’Rouville, | wasnwiinauuay LﬁmawﬁmLLazUazﬁw%mwmqﬁqsﬁ%aﬂimﬂu
(researchgate.net). Carlos Cachimuel | HAHANTDIG3INY FEUTYN
5 Lighting Quality and Its Ruzena Kralikova, | @nwinaues @mmwLLaaa’jNe[,uamuﬁﬁ'mua'maimsjmwia
Effects on Productivity and | Miriama ADINNLEIRD AU NLaUTEENSAMNTYINUYBIUTINY W
Human Health. ARuwly Piflosova, Beata | Usw@nsn1nnis nsanAAIEn MetiALnsEYINsTIU
2015 (researchgate.net). Hricova MnuLazguaIn u,azmﬁ%lunlmnmmmﬁasﬁmﬁamﬁﬁwmu
UYBIUY Wl il A uasainefiidiedaaslfussny
aunsashwmandauaraunnnsyhaulussey
gnle
s : 3% (2568)
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5 atiu wafilsanmsanendusadl

M15797 5 agunan1sfneuide vsnavenasainselszdnianlunisiduinvesaurululssudud

°o_ v o a v < =
a1u Y9EINUIY 1. AUIET 2. A7 3. AU 4. JUNN
usiugn nala
1| Yadendenuduiusiulgmannmusdussu v v v

o & v o L v o a
FaLduen gnalaning Jarintnnndl

2 AMSANEINSNUSEANS A MASNaRERRN AW L

v

RLGAVGFFHENTD

3 The Effects of Lighting Intensity on the

Productivity of Textile Workers in Surakarta

ANERSERNERN
<
ANERSERN

4 Lighting Applied to Textile Industries to
Increase the Welfare of Personnel and

Business Productivity

5 Lighting Quality and Its Effects on Productivity

<
<
<

and Human Health

7l : {30 (2568)

agunan1sAnen INNsAnYIATeAeIYeiv wasaduasUsednsamnisinuresaunululseau

WU nudn wasad19iinswasauszansainlunisidurinvasausululssnududi v89n15vin9u fail

1. anusilunisyinau

2. anuudugluniswan

3. FUATNVBITINY wazAuTianela
il

. ANNINRBUNITYINGIU

6. 20U AUNE uazdalauauuy
6.1 n138AUsY
nnsAneissluade "wasainsdisvisnaseussansamlumsiduinvesrunululssuduin
6.1.2 LENEINLATNANTENUABNITYINNIUY
6.1.2.1 AaEaluni9viau (Speed) nan1sAnwIvanedu WU Rasool et al. (2018) waz
Widjanarti et al. (2023) uanslfifiuin uasadneiifiomeuavimnge Huiuinasianudesaing 500-1000 lux
finalngnserennnustlunisvihen lnsmwzlunszuiunisndnfifeanisauazidsauaznisuesaiuda
Frog1atu Tluanudunsiduniensusznevdudiu minussuauisatesiulddaay uazias sty
andefinnatatidou nufifisatunissuinisaien (Visual Perception) nisuaaifudaiautasliauosaiusa
wenuerTeaziBunvesingléAty annszvasmamuazavedlumsinudeya
6.1.2.2 AMNLIULT (Accuracy) 911398970 Kim et al. (2020) way Widjanarti et al. (2023)
syyduasainsiimnzaunasiiddviinugniesesd (CR) ge laorn CRI80-90 Hrerfinanuusiuglusud

feIN15ANAELEBA LU N15ATI9E@RUT uaIULEN 9 warn1Td ungldu $1UTTBv0e Hawthome Effect

_'|0_



Roethlisberger & Dickson (1939) atfuayuinflousssusudindimsuiuugsanmundennisvinany gy nnsiia
seuuas mnaedanuidlauazanuazdeaseunsulumsinuinniy

6.1.2.3 anuiianela (Satisfaction) $1U3T8289 Espejo-Vinan et al. (2023) wansliiiui
nseenuUUNasETN Tz ananssaiun e laluivihawld Tnensananuidnniosduazaiuedon
nqufinufianelalusu Job Satisfaction Theory) F31tladuaninuwindon 1y wawuasidos frarousagdlanay
mugulunsviau faaenndeatunaidefiuasnanmiannsoaiiausseniansiauiia

6.1.2.4 g@un1n (Health) :Mu3d8vee Kralikova et al. (2024) uag Baker & Broyles (2017)
LANIINAUANYBILAIEIN guMATIATIANZAY UAIAYIIUIA (4000K - 5000K) ansaanilaymansni 1wy Ay
lowdn n1sUIem uazanaLAREn JelialnenssegunIWAELAE IRlIvB LTI

ayUka uasainafingasatuayunisiuineaenlulssouduinauaineiidisme Nufdudi

msTiANdBIEIN 500-1000 lux AABNATEIUNTIGIL uasififuianugnieawesd (CR) g1 1 CRI 80-90 9%
Paelinsusnuozdutiug ity anuasafounasauats [uasiinssatedd nandsandvilfmsueaiuginiu
oumaliaTmInzan wasdu1iuaa (4000K - 5000K) Hrglvanenauisuasiiinauaudnlumsusaiuinadifasio
mevhendulssmuduin dluduaruds aruuiudr arwfieela wargunimvesusa msfuasiifismotae
winaiElunsien andeiawainlunszuiunsnds wazaieussemafiadonisiien siliussnuidnia
welauawdigunmiinou

M15197 7 agluasainsiinasiouszaninmlunisineuvesauaululssnuduin

wasadnedinafausEansnwlunisvinauvesausululsenududi

v/ v/ v/ v/

1. Au52 (Speed) 2. anuusiug (Accuracy) 3. Anuianala 4. guaw (Health)

(Satisfaction)

nsiudeainediiome wui
Hudnasiimnuaing 500-
1000 lux Fretfiunnudaly
MM5YNUYeINTINMU
Tnsamzlunsyuaunsi

ONIRPPRHITER VTN

waSEINIAEane wasninydl

ANUYNABIVEIA (CRI) g A

CRI 80-90 Fetiinanuuaiuglu

s Ineenngluaui

Aoen1sANLazLBYnga

ANTOBNKUULENETNST
wisngaululssnubuindasa
ARDEAINLINS DNNNTYINTY
Tnedaefiuaufianelouas
Augvosniinauluns

119U

nstluaeadneianga
gaumfiafimnzay wadv
138 (4000K - 5000K) %ean
Hapmavamiinannsien
Tuannuasladifisne wu
91M15UIAAN ATAATEA WAL

ANUwllosan

7 : {30 (2568)

6.2 YaLduBLUY

wasadIelidnsnarevseaninnlunisidudivesruaululssnuduin vaneaiunaanusilunis

U ANUUNUGTUNITHER GUAMVBINTIU kAzANUTNELY anMLIARENNTTYINIIU Aeiudnvedlsesa1uel

ARIANTNDAS09ANLEDIEIN9IUNSYNNUYBIANIUNLNEEY WelileNanannTaunneelY
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MIsaeeEIsssUYIRluan s fiunnasiuaInns ez s uganduas
valawnar 1sWin : nadifinwFouiuduguvutiiuuaasinu

Daylight Simulating under Different Sky Conditions from Pilot Analysis Using

Autodesk Revit Software: A Case Study of Vernacular Houses in Baan Salaeng

Thon Community

o ea N a ¢ 1 o e aa 2
WdIeN Yuidvena  gdwmiu Y nona

q 9 3

UNANYD

¢

lasansiAnwidsesnsidgennwiseslawan 15nWin 2025 (Autodesk Revit 2025) Tun1sinasauazInsie

LEI55TUVIANETUBNIAT AIBYBIINNIINITANINVIANS T NALISDaLeLAaN L5W3n TuuSunvesusenalnenidl

anwviesihuanssiulueimsieuiiuiiuiionaiinisusumauggnia 819 eransiseuiuliuvesyuuilaadln

=2 o s A

aw e o a a v v a ' ) a v £

Al diingussasdiiioSeuiisuusseniawasniglianmviosiiuansneiu 819 viesinaTu (Overcast Sky),
viaat1lus4 (Clear Sky) wagviasindwaunAguuiean (Cloudy Sky) i oUsELINAINAINITOVRITBNAKITIUNIS
I1809N13NTEBUAS kazaseussen1anelue1nns AseuAguasAUsEnauan Unenssy 019 MuntauazuInved
doaln Janiuil uargluuulasaisidadonisiulasnseaneuassiuma Inemilaialadouassssums (Daylight
Factor) hagA1mudesaing (lluminance) #9978lun1598nLUUNANS N @NAUANTWLIAS DULAILAATALATEAN N

a a = | ° v Y a ' ) I3 &
91n1ANLUA suwUasvesusewalng nan1s@nwinuiinisinaswuasnielaaniniesinfuanareiulugenawasd
ANNaN1salun1TIaeIn NRUUAMELRR (False Color) 1nnnInnsas1aussemalunmaidouase Inesnedeann

Joyaanmviosinluidazyie Arn19NTeeIns dunlanne1ns saumsiiavesianildneaswenmsiFounuiunuy

TaRaNITLANININYDILUUINABILAITTTUTIR MLAAZ A1 TULALLIAN

AEARY: LAIsTINYIA AIANdRdEde Tadeuadsssuyd n1sdnaeduas oalawan Landn

'nangasanlnenssumansumdngin awinaadnenssueniou madvandnenssuuagnisnnuny angandnenssumans
andumnalulagnszaemnaidinammisainnsy U

ZpadganUnenssunseu angandnenssumansandumaluladnszreuindiigummisainnse g
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Abstract

This study explores the pilot use of Autodesk Revit 2025 in Simulating and Analyzing Daylighting within
buildings. The Research gap lies in the limited application of Autodesk Revit in the context of Thailand, where
varying sky conditions and seasonal adaptations of vernacular houses, such as those in Ban Salang Thon
community, are significant factors. The study aims to compare daylighting atmospheres under different sky
conditions, including Overcast Sky, Clear Sky, and Cloudy Sky, to evaluate the software’s capability in simulating
light distribution and creating interior atmospheres. The analysis covers architectural elements such as the
position and size of openings, surface materials, and structural forms that influence the reception and
distribution of natural daylight. Key factors considered include Daylight Factor and Illuminance, which contribute
to optimizing building design for Thailand’s intense sunlight and frequently changing weather conditions. The
findings indicate that the software is more proficient in generating false-color renderings than in producing
realistic visualizations of daylighting atmospheres. Additionally, sky condition data, building orientation, site
location, and the reflectance of vernacular building materials significantly impact the representation of

Daylighting simulations across different times of the day.
Keywords: Natural Daylight, Illuminance, Daylight Factor, Lighting Simulation, Autodesk Revit

1. UM

o '

WaesIUYIR (Daylight) luthuinendedianudidgedrawnnluniseeniuuuazniseyede n15ias1enlady
wassssuniluauandnenssutieliaiuisoesnuuueiasieslfuasssunalded1aivszdnsam adediinig
annonssunazusssIMARIzYetemsteuiuiy Tnensidsuudamewaduuiartisnanvesiuhlminuas
mudveslasiuannaiy SseiiugamiuanuLas SaLsTIUeseIAs (Lechner, 2014) Weiigaelunisna
UM sdanaieliuasss TR diuiisng q WWegramngan msfinnsandeuaasiienslunisiusandudi
dnlunsesnuuuiiuinyay Tnensiauassssumaluiiuiinisldiuvesenns Wudndudesasuasanmiasing
wanenafugdl (unad Fi3275584,2000)

1. Woar1lusa (Clear sky) feAnAudosaineanuaanlngnse (Direct Sunlight) wazuasfiinszane
(diffuse skylight) And@sadnsaunsagslafiauszuias 50,000-100,000 and UsednSaimnisdesaine (luminous
efficacy) 115-134 guuudsioing LﬁuamwﬁaaﬂﬂﬁﬁmwﬂﬂqulﬂLﬁugaafw 30 AtadeLassTINTIR (Daylight Factor)
Sowag 2-10 WsaN1NAI

2. ﬁaaﬂwﬁﬁmmﬂﬂﬂqmwﬁ’au (Cloudy Sky) 98 HlaHANTI9NNLEINTEANELAZLALAARSS AANNEDIETIN
Rnuasiingzae (diffuse skylight) 9190 lugae 5,000-8,000 dnd UseAniainnisaesadng (luminous efficacy) 100-
120 guuudsio¥nd 1uanmitesihiifiusuneaquissas 30-70 wuldnluussmalny Ariladouassssumni (Daylight

Factor) Sevay 2-8 (¥luns Naasia,2014)
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3, faatinA3u (Overcast sky) anwsiostinasuaslfuasnszane Fuinasldlumsimuindadouasssumi
(Daylight Factor) laediAnusunauuaunagquyiasiii 5,000-10,000 §nd UsednSa1nn1sdesadng (Luminous Efficacy)
115 quuudaoing Lﬂuamwﬁaaﬁwﬁﬁmmﬂﬂﬂqm%aaaa 70 FulU Andladouassssund (Daylisht Factor) foeas 2-5
(N5INa 9Ra1N3,2020)

Feturndosainuar ladeuassssuniasivdsuamuaninviosihtdsasensnszaeuas Fduuszne
1waﬁamwﬁaaﬁwﬁﬁLmﬂnﬂqumaa'au (Cloudy Sky) vieassonaiinfiaatiiluse (Clear sky)uaziiosiinaza (Overcast
sky) vleniTaladauiuray vendussaswadududnededefidfudniunisesnuuukaz@nuitgiuise
Usulimngauiuiiansuazanuduvesuadduiiaine o lnenislitoyauasssuvfase o9 nsundnsauay
nszevesnsefinduniudeyailiszymanudesaing ielilurennidmiviinnsinasairaussomaiimanzas
fugfegendelundagaaudesainsvesiosin (atl A3g15504,2000)

990y aluladniseonuuuiaznsUssiiuanminndoulunuantnenssuiinisiauogaseiiios
fnanemenuasildinseiuadusyduaina 917 Radiance (Ward, 1994) DIVA for Rhino (Jakubiec & Reinhart, 2011)
Daysim (Reinhart & Walkenhorst, 2001) Honeybee + Ladybug (Roudsari, Pak, & Smith, 2013) Velux Daylight
Visualizer (Michel, 2013) IES VE (Tsangrassoulis, Bourdakis, & Kontadakis, 2016)

goruroalmnard 1593n 2025 (Autodesk Revit 2025) unilslumenduasiildSuarudenlunisadi
LUUF1a0991A5hAL I 10 INaNIENUTeIl 19 9 #081A15(Angga Perdana,2023) it awiuadandlaieafiu
ANdUTUSIEnIeIRUsENaUNEnUnenITuLaEANNTNYBILEISTIUYRA (Light Quality) nsAnwisaheeruiies
Tawnar lsinuldduedosdondnlunmsdssiuuassssued TnednsdAnviduieuiuduluyusutuuaadny
dvanaasiny snneusglaude Sminyisud Jaduymuidanuddymsiausssusazaninonssy iosndang
susnEidouiuiuuuudainly widmiansfnuduaunmuasssurfneludou fowgininiweluladns

F1e09aEIssTUYH U TEIATTiLarad 1At LA UENINLINA DL AT USUNUBINUN

o

JUN 1 awdngnsenniatnulaadny duauaadiny guneusslauty Jamiayisud

7u: 1398 (2568)
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Beuituiuvedlnesnoonuuulill memiuen wihdwualng wezdesssuigenn WleuamUTIaLas
sysurPuazanmuSeuaray urazesrUsznauldsuniseenuuuiieldusslovinnuassssunfeganunza Tned
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Nufnnelu wu wils e vieiu Tenszaeuasludsdausing 9 vasiuiimelumsihaiadoudssssunni (Daylight
Factor) snl4lun1seenuuueiasdaslifaimnsoreusunisinanadendauaznsdenldianimunsan oy
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4. 1Wan13ReAIuas (Lighting Settings) 1@on Lighting TunsAsAIn1sLsuLaes
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Abstract

The global construction industry is shifting towards more sustainable materials and methods.
"Rammed earth walls," a traditional technique that involves compacting natural soil layers, have gained
significant attention due to their low energy consumption in production, especially when compared to
conventional building materials. However, previous studies have shown that rammed earth walls have
high thermal conductivity, causing them to respond rapidly to environmental temperature changes. This
study examines temperature variations in rammed earth wall, concrete masonry unit walls, and
autoclaved aerated concrete walls, aiming to analyze the thermal behavior of rammed earth walls in
comparison with commonly used construction materials in Thailand. This study investigates the thermal
variations resulting from the use of rammed earth wall compared to traditional masonry walls, specifically
concrete masonry unit walls, and autoclaved aerated concrete walls, which are commonly used in
Thailand.

The test consists of three types of materials: natural-colored rammed earth walls with a density
of 2200 kg/m?3, cement-plastered concrete masonry unit walls with white paint on both sides, 10.3 cm
thick, with a tested density of 1526 kg/m?3, and autoclaved aerated concrete walls with lightweight plaster
and white paint on both sides, 10.3 cm thick, with a tested density of 1204.75 kg/m?3. The objective is to
establish baseline thermal data for rammed earth walls as a guideline for using Rammed earth material in
architectural design to enhance indoor thermal comfort.

The study was conducted through an experimental approach using a highly insulated
temperature test box, with one side left open to accommodate the three tested materials. Air
temperature measurements were recorded for 48 hours in January 2023. The experiment was carried out
at the Faculty of Architecture, King Mongkut’s Institute of Technology Ladkrabang, Bangkok, to analyze
and discuss the results further.

The findings indicate that rammed earth walls exhibited the highest indoor air temperature
fluctuations within the test box. This phenomenon is attributed to the high solar absorptance coefficient
of the natural-colored rammed earth surface, which is left untreated in real-constructions. In contrast, the
concrete masonry unit walls and autoclaved aerated concrete walls were finished with cement plaster on
both sides and painted white, reducing their solar absorption. Additionally, rammed earth walls had the
highest overall heat transfer coefficient among the three tested materials, leading to rapid indoor
temperature changes influenced by external environmental conditions and solar radiation exposure.

Temperature measurements within the test box revealed that rammed earth walls experienced

the most significant diurnal temperature variations, with a fluctuation range of approximately 20°C
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throughout the day. In comparison, concrete block walls exhibited a diurnal temperature variation of
about 12°C, while lightweight concrete walls showed the lowest variation at approximately 10°C.

Based on these results, the use of rammed earth walls for external building applications should
incorporate strategies minimizing direct solar exposure as much as possible to enhance thermal

performance and indoor comfort.

Keyword: Rammed earth, Concrete masonry unit walls, Autoclaved aerated concrete walls Thermal

performance, Comfort
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Abstract

The objectives of this research are to: (1) examine the characteristics and needs for services or facilities
related to dog care, (2) study customer’s behaviors in accessing essential factors for dog care, (3) identify the
problems and obstacles encountered, as well as the demand for additional facilities in dog care, and (4) propose
recommendations for improving or enhancing access to dog care services and facilities. The research utilized a
questionnaire with 400 sets of responses, and the data were analyzed using statistical methods, including
percentages, means, and standard deviations. The sample was randomly selected from individuals who use
integrated pet care services for dogs. The research findings revealed that the majority of service users are
female, with an average age of 35.67 years. Most participants are single, employed in private companies, and
earn a monthly income ranging between 15,000 to 40,000 THB. They work full-time and own an average of 2.45
dogs, with most of them owning small-sized dogs. Additionally, the majority live in single-family homes. The
reasons for using Thonglor Animal Hospital included comprehensive services, modern medical equipment, and
convenient transportation. The most frequently used services were medical treatment, grooming, purchasing
pet products, and boarding services. However, it was found that certain services—particularly medical treatment
and boarding—were lacking in the respondents’ residential areas, indicating a gap in service accessibility that
needs to be addressed.

The primary problems and obstacles were at a moderate level, including service costs, traffic within
the service area, and parking availability. Overall satisfaction with the services was moderate to high, especially
regarding 24-hour service availability, modern equipment, and staff quality. The level of demand for services
was high, particularly for accessible, standardized, and consistently available services.

The study reflects that urban dog owners have a clear and growing demand for high-quality, accessible
pet care services. These findings serve as crucial data for future planning and development of veterinary service

facilities in spatial, policy, and marketing dimensions to align with the needs of the target user group.

Keywords: Customer’s behaviors, Accessing, Animal hospitals, dog care services and facilities, problems and

obstacles in access
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unan/onsniiuv/vewn 21 10.50 3
poulpdiilioy 18 9.00 a
(laiszy 4) (ladszy 2.00)
fauus X S.D. Ardngn Agegn
s : ) 35.67 12.22 18 77
Sruugtviides 2.45 2.18 1 16
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giie

=

5.2 MSAATIHINGANTIULAzAMNENsalunIsEnGs

521 auszasdlumadentduins a ufinsdifin wuihdiulduinislsmeniadaiewmaedan

fail fuimsutededrmiaruazminiifeanisiesay 61.00 Wunsnagandosay 53.00 wAdesiiensuuaziuary
$ovay 64.00 fu3nsnsuisasioray 49.00 fiufidwiuliatundeulmBbassiosas 28.00 wnuadu q Sosar 10,50

= 4 Y a X A e
M990 2.1 LLa@Qﬁ!@ﬂiga\if’ﬂuﬂ'ﬁlﬁaﬂi‘U‘Uﬁﬂ']'ﬁ U WUNNIUANTN

fiuls T4 laiTa laiszy
F7uuU(n) fovaz(%) Fwun) | Fewaz(%) | wun) | Jovaz(%)

THudnssn dainewssmsgdiuinie 122 61.00 76 38.00 2 1.00
WieAwnnEALdTMINTiFeInIs
THudnssn dninesmasinsziaun 106 53.00 92 46.00 2 1.00
WATAIN
Wusnssn dnivemdemseipiedle 128 64.00 70 35.00 2 1.00
ATULAZTUELY
THudnssn dainewmsenssdiuinig 98 49.00 100 50.00 2 1.00
ATUNAT
THusmssn dnneademsne g 56 28.00 142 71.00 2 1.00
dmsulaiundeulmdasy
Tdusn1ssn.dnivieswaemnszie g 21 10.50 177 88.50 2 1.00
B

va o

fn: (3% (2568)

U

5.2.2 msumanlduinng a Aufinsddne Tnedwlugiunissmesosuidumanduiovay
86.50 50989 TUAUNIIUIFITAITAUYIN 9.00 LAUNIUIFITIAUTAITSUI19/VUET 8.00 WAL AUNINUIA2ETE

Tsaneu1a/Pet Taxi 4.00 A1UEIRU

A1519% 2.2 LARINTISLAUNIUITUINNG U NUNNSEIAN®ED

Auds Ty laile laiszy
Fuun) Souaz(%) Fwun) | Fewaz(%) | wun) | Jowvaz(%)
AUMTIENLAUIN 18 9.00 180 90.00 2 1.00
AUVNUIAIETASUAE UG 173 86.50 25 12.50 2 1.00
AUMNAEIAUSNSSUN/Auds 16 8.00 182 91.00 2 1.00
WAUNNUNAESalsanenuIa/Pet Taxi 8 4.00 190 95.00 2 1.00

7iun: 30 (2568)

523 5381181 53889119 LarAURUIN1TNlTUTNIT M Nunnstifne dulngldinanfiunig 15-30

U9 (5oway 49.50) syaynie 5-15 Alawns (Gogay 42.50) wazdaudiunisuilausnig 2-4 asasaineu (Seuay 37.50)
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AITNINN 2.3 LAANTEHEINT TTHUENN LLaSﬂquﬂ%aﬂﬂqﬁﬂqTﬂj‘Uiﬂ”ﬁ 2 WUNNIUANTYI

fiuus AANWAL 313U (n = 200) Souas
szoznaldiduman founin 15 undl a8 24.00
15-30 Wl 99 49.50
31-60 Wi 41 20.50
60 Wiituly 10 5.00

(liszy 2) (laiszy 1.00)
szgeaiAuNan dounin 5 Alaluns 54 27.00
5-15 Alawms 85 42.50
15-25 Alawng 38 19.00
110N 25 Alawmns 20 10.00

(laiszy 3) (ladszy 1.50)
aadlumsnlduinng 1 pdaiou 62 31.00
Tssngnuadnivesiae 24 afidteu 75 37.50
W 4 Ay 20 10.00
Tdanunsasyyle/lduiueu 40 20.00

(ladszy 3) (laiszy 1.50)

ian: 330 (2568)

5.2.4 Uszamuinisieeld s iunnsdldne vinisieenildunniigadsusuusnliun asrasnwiesas
90.50 1skavduigiviosay 59.00 o1udAvruSeay 54.00 Sulniessesay 40.50

P a = o X A e
M99 2.4 Ui%Lﬂ‘Vl'Uiﬂ'ﬁVlLﬂEﬂ‘U U WUNNFTUANT

Auus Ty laily lafszy
317U (n) fowaz (%) | dwu (n) | 5ewaz (%) | 9w (n) | 3ewaz (%)

weldusnsmsasnundilsmeruiadn 181 90.50 17 8.50 2 1.00
YOIUED
\stoo W suarAufathiilsmeTua 118 59.00 80 40.00 2 1.00
fninomae
welduimstudndeeilsameunade’ 81 40.50 117 58.50 2 1.00
VNG
welduimseuihdavuilisovetuna 108 54.00 90 45.00 2 1.00
fninomae
weldusmsiingeuiilsameuadarines 15 7.50 183 91.50 2 1.00
V@
welduimsasyinefilsmenuadns 27 13.50 171 85.50 2 1.00
YOIUED
weldanuiu/Awenmdsilsmeuia 22 11.00 176 88.00 2 1.00
dmineomae
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el nsesinilssneutadaines 23 11.50 175 87.50 2 1.00
“ae
weldu3nTs Pet Taxi flsaneutadng 21 10.50 177 88.50 2 1.00
11999180
un: 398 (2568)
5.2.5 dasenvilidaanununldusnsdaiunnsddne Jatendwianaaududsudunsnluusiinu

yAuA

Wunfnegedufe UIN1INTIITNYITREAE 56.50 UINSTUHINIEYS 29.50 USNMTeULNTaYay 24.00 BIMITUA

a o

23.00 FeapnndastulssnnusnsREviwuvaauauneun lgANuAnsaidne tngdusundadinaduusnisnsiasne

v
W
U
L A V- 3 £

DUAUNUNATN 1N

= o

29390Us

1

@
o

WII1PUAU 2-4 zinSAdU BYANINANINIMUAT LB ARNUUINNT AUHBINTS

inefevediisaiisanaiosay

£

Iy wazanuviauaaunisndsdadevesfviuuudeuay Huildesgivusng
83.00 wazipgliusnsnauunauisvar 77.00

f15199 2.5 Jadeiivinlidaaiunisunlgusnsdanuinsaldnwn

fiuls Ty lail laiszy
F1uaun) fouaz(%) ) | Fowaz(%) | dwauln) | 3euaz(%)

UShaghuiiinerferauaauuins 113 56.50 75 37.50 12 6.00
7137951
U3naguiinendeuiauaauems a6 23.00 142 71.00 12 6.00
wazduMgY
U3hmghuiiinerdeuauaauuinissu 59 29.50 129 64.50 12 6.00
RN
U3nagudiinerdeuiauaauuing a8 24.00 140 70.00 12 6.00
authdauy
Ushaghuiiinenderauaauuins 34 17.00 154 77.00 12 6.00
Hnaou
U3hmghuiiinenferauaauuinns 35 17.50 153 76.50 12 6.00
asziehaty
Ushmghuiiinerfeuauaauaiuiug/ 36 18.00 152 76.00 12 6.00
Asoonfrdaneaidy
U3hmghuiiinenferauaauuins 32 16.00 156 78.00 12 6.00
Wouinoygy1nalin
Ushaghuiiinenderauaauuins 33 16.50 155 77.50 12 6.00
Pet Taxi
fufdesaiauinuiiine doime 166 83.00 26 13.00 8 4.00
weldunsfidunteu 154 77.00 38 19.00 8 4.00

ian: £330 (2568)
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5.3 myanneilyuazauassanisdifieuinisuasdediulsanuazaIniunsiaeguY

NnMsdaseaudymiiarguassafgyiiuuasunIunulReIINFURUUNITEINEANINALAINAIUUINNS

A3 9 meluvsnaiuinlsmeivadaivemasliaidbineuninnuidedull agulddhseduldymuazelassaiingu

£
v a v

Areg1auszaunmeluuinunuinsadnuvidiaseglusedu “Urunane” laeises 5 suduanuinludeslanil 8ns

LY a Y

I a LY a a & 4 a & 4 a ' =
ATUINIT (STAUANLRAY 3.36) maAusaneluiuAusnig (s¥AuALaaY 3.13) nseeasanglufiunusnig (F¥AUALRA

(ac]

LY

3.11) WEADINITALULEINT DS NWLALEEAINAUNIINN (SEAUALREY 3.00) N1SHAUNILNTINUAUSANS (SEauAadY
2.95)

A19199 3 seAulymuazguassan1sdniausnIsharadIuIsANNEEAINAIUNTEIE Y

Uaymuazauassa X S.D. seaulymuag a1dunn
gudssa
1. mMsiiumandeiuiivins 2.95 0.98 Urunans 5
2. msvensaaneluituiivinis 3.11 1.07 Uunans 3
3. S¥UUNSIAUSNNS 291 1.14 Urunang 7
4. franafiazaanuildusng 2.92 1.04 Uunang 6
5. MUIUNIDUILLANUINT 2.85 1.14 Jrunang 10
6. Iwuymanstinegliuinis 2.86 1.18 Uunang 9
7. fuiid sl ldoonidnideindeulm 2.87 1.13 U1unans 8
8. msﬁwqﬁmmLﬁiTﬁUU%misTaﬁuﬁﬁms 2.82 1.11 Yrunans 11
9. 1ABADINTITUINITILYS 20.00-8.001. 2.78 1.10 Uunans 12
10. 1AgfpIN1sALUrvSasnwILa llayan 3.00 0.97 Uunang a
LAUNINAN
11. madusameluiuiiuins 3.13 0.94 Urunang 2
12. 9R51AIUIAT 3.36 0.98 Jrunay 1

P K338 (2568)

5.4 M3ApTeianananalanstiduinisuariEulsaNiEEAINAIUNSIRENE T
31NN15d13RTEAUAINT el Y uuLdaUA NN TN IUT NMSAISIIEAINdEA I NILEY U NS

Aaqaeluusnuiunilsmeruadnineaas 3a 4 sudugaalanad n150aliuinis 24 wu. (seAuaade 3.98)

o

4' = I3 as LY N a o Y] N °
LATBNUD qUﬂim LAEITINYT (FEAUALAAY 3.90) USNITATIVINYI (FeAUALRREY 3.89) PMUIULALAUNTNUARINT

LY

(s¥suAaday 3.79) Saasuls

Q

dhilalennnafigiuuuaeunuineeInnsinnusegsedng 9 faladuniesdle gunsal wagdsinuiinsuiiuuas

' o =

o < o a Y a Ao = = ]
Wﬁg‘mLLUUE@UGWNMWWQ‘WBI%UmiL‘UGﬂ,‘Vi'Uimi 24 B3, NATUNDNAIIUALAINFABDNT

Vuade fanelatuuinisnsiasnuiifiuinsgiusedvaina wasianelatuduinwazann nyaansniinuet vl

szaugs lnsanuitanelalagsanegluseau “Uunats-uin”
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M13°99 4 seFuAuianelaNITIfUsnskaE A EANAEAINAUN SR BT

anuianela X S.D. sERUAURS Adudl
wala
1. mazmntunsiumandaiui 3.60 0.78 170 10
U3N1g
2. mnudzmnlunsonsaneluiing 3.41 0.95 Junans 17
U3N1g
3. ANUETAINTIAEIVBITEUUNIS 3.73 0.75 110 7
Twusnns
4. maUaliudnig 24 au. 3.98 0.86 110 1
5. USNINTIIFNN 3.89 0.80 110 3
6. MNSUATAUAIY 3.78 0.75 110 5
7. Usmssurhnides 3.64 0.81 110 8
8. UsnsourdnvL 3.73 0.84 110 6
9. USmsilnaeu 3.49 0.78 Junang 15
10. Umsaszineih 3.55 0.84 110 14
11. awin/Asweniidanie 3.56 0.84 11N 13
12. USMS9RIRN 3.63 0.85 110 9
13. UM Pet Taxi 3.59 0.89 11N 11
14. Gsnwmilna/masiasnuuenaanudl 3.58 0.86 110 12
15, MUIULBLAUNTNYARINT 3.79 0.82 110 a
16. \3esile guUnIal LaysEnw 3.90 0.86 20 2
17. madusaneluiuiiusms 3.43 0.94 Yruna 16
18. §M51AUINT 3.14 1.04 Yruna 18

fian: 330 (2568)

5.5 MIIATIIAMUABINITHITIUINTUATEIIIUIBAMNALAINGIUNTALEUY
ﬁ]’lﬂﬂ'ﬁﬁ’]ﬂﬁ]38ﬁUﬂ?’]QJGEfENﬂTﬁsiJENE:J:'VT’]LL‘UUZ‘TE]‘UZ.‘I’]JJR]’]ﬂm’iiJ”li“Zf‘U%ﬂ’]iaﬂé’]U’JEJﬂ’J’]JJ?IWDﬂLLﬁ%U%ﬂ’]S

Aaqaeluusnuiuiilsmeuiadnineaas 3a 4 suduaaaland n1sdaliuinig 24 vu. (seduaade 4.01)
U3N13n5195n (szAuAade 4.00) nsesdle gunsal wazdssnw (szAuaady 3.94) s3UUUINISNdzAINTIAGY

a

(szAvAady 3.81) Feasuliiduuuaeuauiianudsamsiidaliuinig 24 wu. Neiladsanuasaindenisdni

AN YILUUABUAININDINNITINIUNTBTIEAN 9 ABINITUTNIIATIINNNUIATTIUTEAVAING ABINTT

q

asy a

wieslle gunsal wariSinuiasudiuuaziuaty wazdeInsszuuUINMsiiaeningiasy lneanudesnisinesauedly

sAu “Un” Tudusnisinaeuniianudesniseglusedu “diunans”
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A19199 5 SEAUANABINITIITIUINITHaY IS UIBANNAEAINATUN TR

AUABING X S.D. SZAUANUADINTS aeuit
1. Pdeufiusnsfiiumanldayean 3.71 0.80 170 10
2. MsveATaiiazaIn 377 0.79 11N 6
3. sTUUUEMSTiazmnTInga 3.81 0.80 110 i
4. maUaliiuinig 24 au. 4.01 0.81 170 1
5. USAINTINTNN 4.00 0.79 170 2
6. MNSUATAUAGY 3.73 0.81 17N 9
7. Usmssushnides 3.69 0.80 17N 11
8. UsnsouidnvL 3.78 0.77 1N 5
9. Udmsilnaeu 3.41 0.85 Urunang 18
10. U3msaszineih 3.60 0.85 110 15
11. aufin/Asenidanie 3.59 0.83 1A 16
12. USNS9RIin 3.66 0.78 11N 12
13. U315 Pet Taxi 3.61 0.84 110 14
14. WWun Exotic Pet 3.52 0.90 41n 17
15. Usnwmdlna/asasnuiuenannudi 3.75 0.84 110 7
16. \eosile gUnsal uards¥nuniviuare 3.94 0.86 ) 3
17. madiusameluifuiivinisieazean 3.73 0.97 110 8
18. §M31AUINT 3.61 1.13 110 13

5.6 mMslnneidelsuauuzriatiadeiidosnslvliuazarswanuiulaiudy

Mnmsdmamuidelausuusiisfnvesgvuuuasunuliun “deensates” “mafinilidniidosi
WwuvhAanssn” “simfivesdmivandn” “osnlilaulndthuiitiedoslonisinwiasy” “feensasafuasen ndu
s087n Audtopsiniuns asziidn sevlatifued “mshndnidesennlidunewiiu’ “osnnliivas 23.00-8.00
u. Wannu3ng wazdine1uta OPD wasnuunelndgnidn” “unauisuiudown+iiaeasaline” “lutiunaniauing
nidedlinauazuinisdudosas Ausnisge” “arsuenaiaiivindsstsiugiisund esnlieugualuiduuas
f1eguTIEuley “ﬁaqﬁwmﬂﬁmmgwuﬂdwﬁ Auuzthliwadmuwnmddidny” “faensolinedenunaeseu
nhagldieen” “feensodumildlifiitiuandu “sodoiiuu” “Auiisifalunsdserliaiailivouddnuie

o

i waveenlissuiduaedauu” “Asnwiunann wiaiilde 24 wu” “Surnidesmsusulsansesiiviundulusne”

'
:4

“paunmvasniinauisaziiensegiinsgiudedtulasnmzwnunilundn”

6. NIPAUTIENA
6.1 AnWULUILYINTVRINGUABE1S
Pnran1sAnY nuddssgiuiiunliuinislsmenviadaivemas awmsesw 9 daulugdumends

91gwde 35.67 U fanuzlan Usznauandnnidnaiuuisnenyu wasdsiglauszdilussdunans (15,000-40,000 v
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sawew) danduusznsitelunguiiidnenmlunsdaduladenldusnmesudniifesedwedes wastnuevingily
i “audnluaseunss” innimaiduiiesdaiidoniilu ngRnssumanilaenndesiuuuifa “Pet Humanization”
TuAdeuas Morgan et al. (2021) Fanamasauasuulamnsdenuivilinuduiugssninauivdniidedan
Angasndetu

6.2 NeANTIUNSIIUIAsHazANEINsaluNIsNe

awmananigliusnisidenlsimetuiadainemdeferuiuaisveunIo e laALATUNITVRIUINNT

'
=

Fsagvioufauunfn “Perceived Service Quality” Muqwfives Parasuraman et al. (1988) fisgyinanuidndsnanim
vosuinsazdanasonisinduladenliusnisedreifodfey venaninndumetesasusdiuiauazanudlunisld
USnsfige Sauanafiasediu “Commitment” uaz “Trust” 8gndn Feaenndesiuluinanginssuguslnaves Oliver
(1999) Titfummdiiudszozonseningislaafunususnieinig

6.3 Ugymuazguassa

o o

LLﬁqUaﬁﬂﬁwudaﬂmﬁa5@&4’1‘1453% “Urunany” winilutadudrdgfionansenunennuiianela wwu
§a9AIU3NT N1595199 warn15IenT doRRdRITUNNE] Penchansky & Thomas (1981) fiszydn “mainfsuinig”
hﬂ@’f‘wmaﬁaLﬂmLLﬁmsﬁag‘umU%msLmﬁy’u widadesrnileis “armavaanlunisdde” fae slunsaifinund Jym
nMsanasuarAUINsige felduguassarenislivinsesadeiiies

6.4 ANUNINDI

glusnmsiianufienelalussiuuiunaniiann Tnsamgludunsidauinng 24 §2lus wazinieailod
viuasty wandlyiiuinglivinslienuddyiu “amumfeslunsliming uas “anuindefiovesssuuuinis dadu
p9AUsENOUAIAEAI1L SERVQUAL Model

6.5 AIUABINTT

anudeamsuinslaesiueglusziugs Tnoiiubesnsdndddesdeilomasinmsgiu feaonndoaiu

nufianufenIsdniu (Needs Assessment) 489 Witkin & Altschuld fifulinmsiauinazdnuinisnsnovaues

“9997319” seninennumanisuazaniunsaiagu

7. asunansAnen

NMATLFB “ANNENNTAIUNMIINIUTNT WeRNTIN UarANUAeIN1TYRIgNAIN A IIEAIAEAIN Y

1%

nsiresativlusgiuiien ndiiny lsaneruiadninewmas (@a1vwsesiu 9)” dverunuddny

e
=De

7.1 AnWMZUTEYINTVIINGUAIDEN

a

Aldusnsdwlngidundgdan Jevhnuseududnai dseldusyd uazidssgtiovuiadnlud e
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7.2 WaANssUNSIFUSAsHazANaInsalunsnng
nsidenlduinIslsameIuadniewasu1anUadeauaNATUINET ANLETY Lagauasanlung
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Abstract

The purpose of this research was to study the behavior and accessibility of commuter train system at
Don Mueang Station. The Objectives of the study were 1) to study land use, economic and social of the area
studied, 2) to study intermodal transport, physical description and facilities that connect the travel of service users
3) to study the nature of population and travel behavior of service users 4) to study problems and obstacles
,satisfaction of service users and 5) to study demands of service users. The tools used for the study included the
questionnaires and statistical data analysis (SPSS). The sample of 400 persons who used service was divided into
2 groups, Si Kan subdistrict of 200 persons and Don Mueang subdistrict of 200 persons. According to the study,
1) The intermodal transport was found that the sample of Si Kan subdistrict has the biggest problem as the
punctuality of the public transportation and the sample of Don Mueang subdistrict has the biggest problem as
the traffic jam. Both have the biggest demand as increasing the number of pick-up truck taxis (Song Thaew).
2) The physical description and services around the station were found that both have the biggest problem as
the private parking area and they have the biggest demand as increasing private parking area. 3) The physical
description and services in the station were found that both have the biggest problem as the facilities
for disabled and elderly people and they have the biggest demand as the ATM service in the station.
4) The satisfaction of service users was found that the sample of Si Kan subdistrict has the biggest satisfaction
as the punctuality of the public transportation and avoiding the traffic jam and the sample of Don Mueang
subdistrict has the biggest satisfaction as avoiding the traffic jam. This research can be utilized as a guideline for
improving accessibility to public transportation systems in order to enhance the quality of life for citizens in

traveling by public transportation, and to serve as a guideline for future urban development.

Keywords: Behavior, Accessibility, Public Transport, Don Mueang Station
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Abstract

This research aimed to 1) study brand prototype types suitable for Thai fusion restaurants and
menus, and 2) design artistic composition guidelines that communicate Thai fusion restaurant brand
prototypes. The researchers examined related literature including Thai fusion food information, brand
prototypes, and artistic composition. The research was conducted by collecting closed-ended

questionnaires and interviews to identify brand prototypes matching Thai fusion restaurants. The sample
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consisted of 15 Thai fusion restaurant operators in Bangkok. Subsequently, the researchers analyzed artistic
compositions communicating different brand prototypes, collecting data from 3 design experts with over 5
years of professional experience.

The research findings from the first objective revealed that Thai fusion restaurant brand prototypes
in Bangkok included the Companion brand prototype and the Mother brand prototype. The Thai fusion
menu items used for plating compositions communicating these brand prototypes were: appetizers
including fusion salads with innovative ingredients, main courses including fusion stir-fried dishes with unique
ingredients, and desserts including Thai fusion desserts prepared using innovative techniques.

For the second objective, the artistic composition elements communicating the Companion brand
prototype, appearing consistently across menu categories, included: creating continuous rhythmic points,
wavy lines, framed negative space, symmetrical balance on both sides, radial balance, emphasis through
shape and form contrast, and weight repetition. The artistic composition elements communicating the
Mother brand prototype, consistently appearing across menu categories, included: curved lines, wavy lines,
symmetrical balance on both sides, asymmetrical balance, weight repetition, surface texture repetition, and

emphasis through size variation.

Keywords: Communication, Composition Arrangement, Food plating, Brand Archetypes, Thai fusion food

1. uni
219150 oL unTaluNISHE LN TRIUSIIUYRILAA IR 81T inedawdunialusmsnlasunissausuuin
Judwnndeiddutazassena daudeuiisuntu Mnauivesingivluwsaznin 33n15Usanssemsidl

Bmswarnvateuanaeiululuudasiui lulagdueimsinedinsiawnuganvaisangaunionewdanli

o

Westlve waziinnisvasusiuiuiausssuludiuemis (¥ wae nunIsIn, 2012) waziiudaludiuemisn

waouTINAUTRILSTINDY Y3RITundNneE1931 omsingiiadu Neludiunsnaunauingiu N15UTIUAeIMIS 910

o w o 1Y

NSHELNTUY N1TANLALEIMNTUIBNTTAIUDIMNST (een, 2019) FadudnSnaddny dMTUUTUNTDINTTAIRA

anAdlduing
113999141 U30N159AINBAUTENBUULIINe IS Tulsemdlnedlinuiudwsaivganis

Waguulasnisunasedlul 2475 msanussermsiinfusasnuiuludiuvesewnsdrurts nieemsdmsu

v Y '

Tunszs1vdnin 1015330505599 UNSHNZESN Fannwaladailiduduidn Weasiausimslvnedan Nanau

v
=% '

warUTENaueINIs WoaieAuNiitAY wasNaNGuNIINITUTIRIMIsVRIAUNI b WialiasnInuINTuren1sin
ANUAIRIMITUUNY (Dann, 2546) laiiesuainanamiuaisau widadumdesdledaglunisasiwusunuay

nsnaatugARIViall eI INdmanon13as NN NANYIYRMUTUANITAINARNAT N1sUEWRRIMSHIULY YA

a1

fdetelfuslnadiunuavemdndariuazuinsldesndman adunisiidusiuwasnsneuaueaninngugnd

wWnne Jdmdivadieanuiiaulanazanuiiand (ngug) wae ARANUS, 2556) NMIANLATIRBIAYTENBUUY

uomsilunisudsdfyfianudseivla ibiddnienuiiavvesiisons nistdlalusieazienyiiligsu

= ' o

UsenuianienaA1vese1mis N155UUsen U R lUie AR UALBIAIINABINITNINIY WAGIETIIAINTT

q

walamsesualardnlame Suensludiiuidimadentwgmnaniaulasenquiuslaalidwnlduinisun

TAsumsUs=yu3sIns s=quUUAaEN¥IASIA 16
-83- 161" GRADUATE INTEGRITY : GI16



giie

INTEGRATING RESEARCH
AND DESIGN FOR
BETTER FUTURE

Ju Tamsademiuamen 3essHuaumskasihausiudelndeadife esmngsiaduenslutagiu
finsiiulatuun wodnssumesuslaalutiagsudmaliiuomsusiud uasadsmuulanlul vieusyaunisal
MeANNIAN (5131, 2563)

nildlutladomsfagaduslnatufio nmdnvalluduvesendnuaivesmsdudi (Brand) WiofuuuUAs
Aufn MquiE 0N NFULUULNINUUIAR Archetype 484 Jung (1954/1968) fiasidininamauosmgAnsy
uuw&ﬁuﬁmﬂgmmmﬂ%mi%fﬁﬂﬁﬂi'w%ﬂu,mﬁm‘fjl,ﬂuLLu’JﬁmﬁLmLLdﬁqmLLmﬁwﬁamqmm%m%mﬁmmzﬁ uay
LﬂuLLmﬁmﬁﬁ%aLﬁmﬁqmaﬂ Jung §93nl¥dilngaud June L%'aﬂ’jwmwéfuuwﬁ%LﬂuéaﬁéamaﬁawqﬁﬂSﬁm Tuns
aeyarauduaru3ng dum Uszaunsallunsdhldvinns wodnssuvesduslaaidlduing w dagduiing
Toaudelndsaiifoiioifuuumislunmsduminemsnuiifenis lnsdeludsalufiendn dograu
Msmn§uemsHumal (Facebook) iilegdeyameandeailowiuresiuemsiu q willutadelunsinauls
diedonidnliuinishuemsduiie anumsny wasiauresiu fidunslifuuuunsdudaseliuems
aseamnussilauazanugniuiugnénldegnsdngs dilugnsairassaumsaifinansiuazniaiulamegsia
Tusvozen Wesngfuslanazidendlduinsiuemsiaeuesnamdnualuesussenna whawesens e
a¥uosuallarANuEnTA uazUsraunmsaifiazlésy

nfinamindisiuFessnlunnitaue matansesdusenouuuaiuems iluduvessyiRmans

a

yosonsineThdu wyemsivnauengluin duluesesdioddglunmsdoasesnduiuarasisUszaunisali

£%

vhandliiugndn Tnslannglugaadviailedeaiiifedunumddglunsdnduladenlduinisvesiuilan ns
viausemnsiiasnuuaziiaulenudesmiesulay Hrefsgeanduazainanissuiluasdudildegnad
UsyAvsamBstu SaunAndusuunmaudiaiuishdyfiannsodwendndnuallfednsdnan §ideTahuuaio
fidnunfiofinseidoyauarlinouingUszasdusneseuide wefnvvssnnduuuunsaud insau sy
Hrupmnsineindu Tngldmmmnsiuansdafuuuunmaud wasdssgnalidifunisidenldesdusenaudali

donpdasuAULUURTIAUMTABINTSHRENS Pl uemnsasunmanuaindaiay anudseivla wavaruyniiy

v a

vgnAlaungslu wu nsldiduanefiyuwiadedniuevgu wisnslddduiianladetsninuaunawiu udu

maviuilaztigligndiinanuidndeulesiunnausuazandinsaumladety

(Y 3
2. JnguszasAnisAnen
2.1 efinwussianduiuuasdumivanganiuiuemsineihdu wasyemsingiiadu

2.2 29NWUULLININITININBIAUTENaURAUNFDASALLUUS U MNT NIt

=

3. wuIARLAzNgEfitAeades
3.1 Feludua
doludvadifeldnanoiduunanslesimdnlumauistiuguamidudumspanisivilfemnsasesituitu
TanledoaiiAsuaumnn fedaduisidauldvendiio 0 Ml amdwesgnyslalasausioansimeuns
Bowsnluiinussdrfugansisne uenandnsTnadnmeewnsiifimemnusiiestsaesy dadudunidunis
Panenuesulanladvamnszamussemsiifulsemuaninsaasanmdnvalvesnuediaudu o I
frdunsadeniuomnsivefduluaansanwn Seidetmunie Feuduiuomnsiiiingdia videinsuss

Uszaun15nlvegnA dn153annusseAusenauuNIUeIMNTNEANNEIN LU LONENYAINIINITANWAS (FUT

_84_



1) UdnualNdAINANNIINTUTTIVRIUINZAS NI eAan vzl visegaaulalienisiauesnis

wazSuemnsied lnefinululveudsed vielimsiduemsisluiuvesingfiu Fadenveuye1ms wasish
12 3 v 1 < v v !

M33eassn endneallumyemisive wldldlaeyuszinnvesemsiiuz Yssinnvan launemnsan waze1ms

WU UTNaume knd AR 61 190 LATIIN LaZIDIMIIU (Sangmeeanupab, 2015)

FUN 1 ATUEsnNveINIsnnLaIeMsing

P311: Guide.michelin.com

3.2 AULUUASIAUAT
9378 033A8AL (8378, 2552) lanauan1sidefinaunaIuLUIAnIINTaIBNg Bl iioas1aATeas1
I a v a o o Aa a a .:4' v .
Ausuuasduattuusundeelve Inse1denguiinineryrdnnimssanInduwuuves Man and His Symbols
(Carl, Joseph, & Aniela, 1964) SaufukIAnENANYAINTIAUAT karATeun1TTRILETITN A1NNITYTUINITLLIAA
wianil esdelanuduuuunsdunluuiuniausssulve s 15 duiuy mntduldhduwuuiasnudnyaenig

yadnamilaluiiudeyainszinadfdldnudnuasiiviuenivendnualuosmuesfinanaiaiunsduiisugy

q

(Hero) uduuuuninmanwalveanszion nsdudtinusivg) (Sage) iuduuuuiiddnwvaziudunuvesd

Aug asduddiiey (Magician) W udunuuiidiendnualvesfinddunisiounvadesing 4 asdudidnsy

Y

(Warrior) W UAULUUATAMULT AT FILNUYDINALANEY MSIFUAIRRULINEN (Trickster) LHuFuLUUNYIUASS

£% v

ANNUTERAIAla @ansandnunadsessniegsiianily mw%uﬁw@mam (Seeker) L{]UMNLLUU‘UENE&%’UEJULLWNVW

v a

dannfuduaudieanisvesnuies asdudiiemie (Helper) iWuduiuuvesiionsinseuazgiamuiioddu

U 9
v

M313UAIIAT (Mothen) Wuduwuuvemdadiinnusniindonavueuungdueselifiiduan mileudwuanidany

Y 9
vaslegned asdudntinn (Lover) iWusiuuuuiifiendnealvesruifinnnundaime asdudiaunsadaiugdule
$18 a31dudlfidean (innocent) Wuduwuuilendnealvesnnnusewed Wudunuresnuanla asndudn
P a . I P ) a v A A a A Y] a v .
\iteuaiin (Companion) luwuuidudmumuvesauainaudllideelaniiteuneuliuiiy asdud1s1v (King)

a v

Juwvuiifiiendnealvesanudduginieddu asdudfdulay (Loner) iWuiuuuuiiiauiananduwuuiing
a v v e & v a v aa 1% 3 va A % e =
ANAUANT AU (Enchantress) 1uduiuunsduiniiendnualvesiiilesluimeiaus azusassaun dany
WenuwAnsstn asnauavun (Rebel) iWusunuuiiiienanwalldmieulas Wudygrdnwalvesanuuandiama

AUAR

TAsumsUs=yu3sIns s=quUUAaEN¥IASIA 16
-85 - 161" GRADUATE INTEGRITY : GI16



gile

INTEGRATING RESEARCH
AND DESIGN FOR
BETTER FUTURE

3.3 asAUsenavdall

v =

osAUsznaudad (Composition) fid1Anydwhunldlunisesnuuy (Design) laud qa 1éu & vwein
gouun Wuiia uinadna wieguinegunss Snimafadunmiedydnual fadenuamsaidutsgney
UNsAIuVT T enuAINad1saTIA VS seanuUUT usY fuALuAnA 1 swesuluuas T u T oudninasive
asAUsznouAaldulaun LannIN AaENIN YALALLAZNITTIY 158N NanvetesAlsznaudad (Principles of
Composition) way AaUzUszynd (Principles of Design)
psdUsEnovAaliiferdeatunuide Ussneuluse 4 oene ldun
99 (Point, Dot) Wudutszneuddapdosiu 9afififduaud Lifieawnie awen viermudn i

Ungluitissshlidhadamumneyadsufumnuiudungy eiisriludmnees q (Pattern ) gaiRnguls
2 &nwiug (eude, 2004) 1) iasUsTINIR 2) RnTnuyedads aadeuuiusuasigaauadlald

WINNIRATNINELTINA wazanlTiunzannsaasalugusld (57 2)

5UN 2 mawndoulmvedyn

s : FAuUasan pinterest.com (2568)

v (Line) uduiiugruvedlaswewnds uluilaveanisuanseen lnsiduludnumesiiag un
asassAdu U9 5UNse Womeane 4 TiiAneuidn daegnadusing (U7 3) udnuazveadurziufise

nauldiuanemvesuywdliadountunudaiusng 9 vaadu

h 4

SUN 3 1dusing 9

Y

fis: FPuUasIN pinterest.com (2568)

anunieuR (Texture) (FUT 4) dnwaigiuiy vl uSavesianiguenvesingliug lagansaduile

U

HUNSENRE N1sueaiiu Anuidnvesdnvarane wuidnlatemnuaziden Aruvenu $u 917 iU Weuguse N3

v
U [ A a

Uidnuagiumiunsueiu(Visual Texture) Wunsdudanliiianuidnlussduiigend @nide, 2554)

_86_



ANUAUSWURD
KEU

1
V‘ ”
L 2 . m—

JnuausWuRd 5

a:3a \
& 0;
\

anuyeusWuRd
Juon
SUT 4 dnwaigin
fiun: 350 2567
UStiiing (Space) USnuiinng vuneds se £¥83713lng5aUIng (Object) 58NN Negative Space wag
Foriniifvesingieaiunit Posiive Space vidodnisgnilsde dedlil (nafin, 2555) Wausaiuedlidiuas
Usngireileiiirusindumnimunguine vinaihdsifianummne ldfimnunthe mnmen mnwdn musuiws
L4l Aririidsdivanevansusens Wussagiseaging viedesinswesgunse
vdninasivesnsiansesduszneuadinesdeatunuise
AaBa (Balance) mnesanuwifludwiinuesdsine sening 2 dau ANUYIIRNAINTEN
(Sensible Equilibrium) Tasmsuvsamiduaesdu (Uil 5) Inelfiduniatanansvomany Boniduun (Axs)
wduUsuiisuiminvesosdusznouiiugiudug ey 2 Furesduunuiauga
AAULaZN13LTU (Dominance and Emphasis) Msiiususlalaenisuesiiumen yanulidnvazasan
pndnAedu videdumselmdiuiemnudiey (Uil 6)
ARE AT EL Y (Repetition & Variety) ) \Annnesiussneuiitidnvamioutudus 2 mhetuly

(5UN 7) 10U U 9 5US19 3UNTE 919979 waenisuusiddeu TiAnanuuaneiie lnemsigeslesweavinuse

JUT 5 paenm tnsutanmdu 2 dwu JUN 6 Yausunianvuylvgiiey U 7 Mstlaggusng
Mun: {39y 2567 un: {39y 2567 Mn: {39y 2567

TAsumsUs=yu3sIns s=quUUAaEN¥IASIA 16
-87- 161" GRADUATE INTEGRITY : GI16



[
\| INTEGRATING RESEARCH
I 1 AND DESIGN FOR

.« BETTER FUTURE

4. 533w 1Tediadss uazszleuTise
n53deilitiumsideiiaussynd (Applied Methods Research) aneldnssuauniadenmain sjutufing
Foyaidednfusuuuunnauiivanzudiuomsineindy
4.1 fuuslumside
Aauuseu laun dusuunsduiiuensiveidunasiuyemisineadu

awdsana Toun wwamnamsiasesduseneudadndearsiuomnsineihdulenaiuwyeims

Suomisinewodu
fhudsau Mudsmu
¢ duuuuasrdumsuaimsinedssu wuINMLMSIadvavAUs:AaUAadRdoas
e wyakislneWadu Swamislneddunenmuiuyaikis

3U7 7 nsouniAnlumsidy

'
=]

Nn: {398 2567

4.2 Us¥nsuazngudiagng
4.2.1 nguiegnfildlunisiivieyasunuunsduiiemsineiadu  launguseneunisems

Ingihduluansavma 91uau 15 Huinadilunsdenfruemnsinedadu laud Sy mnmmuay wyemsn

A A

oSN Mhnsihdulas fagiu JeiFenuny wayiBnisussnauems

4.2.2 gy Wud {ifuszaunsaldumsesnuuuinnnd 5 9 dwau 3 Ay

4.3 \p3esiialunsise

inesdlef 1 ilelfuteyaiflossysfunuunsdumiuemsinefdulungamme wagszymyems
Inefhduiduiifonvesiiu

431 Uszavduesaeua Wlestyfunuunsduiiuensineindulungamme

432 auszasdnuudunival eszymyemsinefiadudifuiidenvesii 3 Ussian 1dun
YD WNTNIUEY LHYBIMNTAT IYRIMITUITY

4.3.2.1 Bamafvdeyaiunuunsauififidnvazessiviuemsinediadu ldndnnsuay

ngufidunuuasdudluuiundseslneves o34 ossngau (834, 2552) fifld1uau 15 Funuunsdud 1935ms

WonAmeulnenisiiendukuunsdumiannsadeasieiuemsvowuewniign 1 fauden

o a

4.3.2.2 Bnsiivdeyaranuvaeladiossyuyemsivehduiidunfeuvessu
wuugsunuukazuuuduAwald s U wemsinefatu ITeldasi uisuemns wazinisney

wuvasuaweaulatainiuemsnnsmsinsainisAnienlunsaunny MninaangIdelanmunly lnedneou

Y
wuvgeunulawn 1Wves wiegRlivszaun1sainsyiueInndt 5 U enewazngs Alianuianudilanuin

U

V93U WS haziyemsineihduy

_88_



& A A A a I3 I3 a8 &9 v Yy o v a v v a o A &
LAFBRNUDN 2 L‘W@']Lﬂﬁqgﬁﬂﬂﬂﬂigﬂ't’]Uﬂa‘lﬂ‘mﬁaﬂﬂa'ENﬂ'UmuLLU‘UWi']auﬂ'ﬁ’]u@']'Vi']iiwEJW'JGU‘L!LWE]LUULLH'JW'NIUWW
I79IAUTENOUVUIIUDINTVBALLDIMNTNIUAY BIVITATI VDIV

Tnsafrauaseleingusvasai 2

]
a a

AnsnesAUszneuAadnasnadesiuguuuuingAundeansiunuunsduaiiouadn wasfuLuung

q

AufnAaIn1veeI U mMs IngTdu inunzausean133nedUsenoUULITL M TUBUNYDIMITNIULEY 9IS

P

A7 91MIMU leeleuliisudnyusvesingiuiiaenndeanuesdusenaufalainyuuesduuuwingu 210

q

o

noRuuAazlialunTUTENOUR M IURLAAZILIY

SnwaeILUUUsHRINUSELANEIMS 3 USTLAN 2IWNTIWEN 81M15ANT 81WSUY MRonsiindad
(Checklist) tnauainnsusyiiudunuuannnsussanaan (Rating Scale) § 4 seauanudulaglduinsinves Likert
Taelrvessysusal

ATLUU LAUANLLYD

2 v a

4 VAU IBUNNYIER
@ v ]

3 LAUMIBAIULNN
@ v 2

2 LAUAIYUDY

1 Taihuene

'
a a

wuudrsaAneuaInMsTeuiisuingAuiidiundsenavemsiy 3 wy lnesduuunseiundnees
osiUsznauAadyn (Point, Dot) 1&u (Line) #ufia (Texture) U3fiing (Space) Aaun1w (Balance) usuuazNg
1fu (Dominance and Emphasis) nseuazmsiuLls (Repetition and Variety)
sunmslunisiusuiisuingAuiiviunuszneueimsiietsesduszneufadaudnuazes
oadUsznouAall 1ty Tmueds wuesdUsznoufalyn Aui nsen wea wiuesdUsenouAatidu arudvnillld

5|

gAANLAY UnuasAUsEnauAalnine vuunans unuesdusenaudadyniduuaznisity

nlalle]V
AsLdu

Uil 3

Unwiegransseudisuingiviavesduseneufal

=]

Iun: {39y 2567

TAsumsUs=yu3sIns s=quUUAaEN¥IASIA 16
-89- 161" GRADUATE INTEGRITY : GI16



. BETTER FUTURE

[
\| INTEGRATING RESEARCH
I 1 AND DESIGN FOR

4.3.3 gunsainldlunside

1. ndesnenin dmdutuiinnmilivesemnsigninnnussuuany

= =

2. Wnsdwiisiefie Wiensduiindes Jufinamuisdnlunisiiv wasandeya
TUNDUNNTAIY
1. TIUsLaEANYITeYaReiuazIdeniieIves

o £% a

2. 99NWUULASIEaNIlUNTITY WUUERUNUARULUUASIAUAIEINSUS W MNSIne Ty wasiuudunwal
wyesseniluenvasiuemsineiady
3. Andeniuemsanunaeigideimuamiedunvaliuseneunisiuemsineidudiielin sy

AULUUATIFUAS UDINT I TITU

4. JIngiasginmidnesiuseneufadaniidendearsiuiuunsdumiruemsineintuudaziuy

U 17

o

5. ayunanwImimsdnesruseneufadndeasiuluunsdumiuemsineginduusaziuy
NANIANEN

agUszaedn 1: Anvivssiavduiuunsduimimangauduiuensineiindu wazyeimsineiadu

A19199 1 LARSNARIABUINLUUADUDINALLUUATIAUAIBIS UM S INe Tt

INYULAULUUATIRUA Al ANBAULAULUUATIEUAD A2aId
1. Iygy 0 9. 1n3n 0
2. dnusve) 2 10. gl3\figaan 0
3. Ay 0 11. Wilauaiin 4
4. Unsu 1 12. 5790 0
5. VUAUAY 1 13. fdulay 0
6. Huadam 1 14. 3 aUn 1
7. {einde 0 15. Uy 1
8. 311301 4 37 15

i : 380 (2567)

duil 1 nnsnsnuiUssandulussaudivsnzauduiuemsinedidu Tungammasiuau 15
$11 $ruemsineThduiifunuunsdudi 2 dunuude 1) fusuunsiduduitewaiin (Companion) iWuwuuiiiu
funuesamainauneulidedelafifousouliuity 2) funuunsdudiuisen (Mother) luduuuues
nisianuiniinoumzuouungBuednslifiiduan wileusuaiifaruvialegney nmsiemesiniaagy 2
Funuuasau: iouain uazansan Srudunudedisjaiuluil nnsadresmnuduiusnisersual fuduilan Tne
o1deuSAniug uvestywd 1wy awsh anulinda wasavile

dhufl 2 wyemslneThdu 9INNANISABULUUABUNLBIMNT 3 USELAY YD INSMUIAY Y8 SAT
WazliyeImIIUL Andmesngindu 15 $1u wudt 1) wyenyhineiadu launussiang uarindue

o a i3 @

maRvu 2) wyewnsewnsanlngihduliunussinandn uagihdusmeTagiu 3) wyemsmuiidumgIsnsmh

WUsEaIAn 2: wensdatesiusgnevfaldeansdunuuiuemsiveihdu uonauduluuns

FUALNDUATNUALAULUUATIFUAINTAT A9

_90_



M990 2 wanaaaguALadueUsEneuRaddeans AuluunsEuALiauaiin (Companion)

asfUsznovadiideans fuwuumsidudiiiewadv (Companion) , e
YBIMNULAU 2WNTAT YBINIU
2 msfagnuunaifieailiseeiu 2.00 1.33 1.33
g mﬁmﬂmmmmqﬁ'uiﬁl,%’m%nﬁ’u 2.33 1.67 2.33
& nsdnqeliAndamedeliios 3.67 3.67 3.67
Wi (Vertical Line) 133 133 1.00
W@uueUsIU (Horizontal Line) 2.33 2.33 2.33
) wuides (Diagonal Line) 1.00 167 1.67
5 @uBnuan (Zigzag Line) 1.67 2.33 2.33
& W@ulAs (Curved Line) 233 333 2.00
Wupdu (Undulating Line) 3.67 3.67 3.67
w@ulAsAumee (Spiraling Curve Line) 3.00 3.00 3.33
. SnwaiginflesiBon fegratu nae 3.00 3.33 2.67
a% ;g Snwaiginfinenu megraa Wenlsl 2.33 2.00 1.67
ANWUSHI feguay alnuaa 2.33 2.00 2.67
Frnawuunn waziud 2.67 2.67 2.67
B fianuugunseiting 2.67 2.67 3.00
L\% fuuvun 2.67 3.67 3.00
:é é fauuusumiagusa 233 3.00 2.67
é a§ fiauuunseunm 3.33 2.67 2.67
2 g G -
€ AemAnuan 3 97 asuuszuu 2 96 1.33 2.00 2.00
= 3 mmamaﬁl,?/ijﬁuﬂu’a 2 9 333 3.00 2.67
S & ANIENAAgNVY 2 Py 233 2.67 233
= 8 ANUFUAAWUUSAS 333 333 4.00
nsuughensiafuwesduaziin 3.00 3.00 3.00
% nsiusensiave iUl 2.33 2.33 2.33
5 L% MmN siaturesgigunss 333 333 333
:E: ué s 3.00 3.00 3.67
_% g nsuumeInauaemm 233 2.00 2.00
g, é nsiusenTou 3.00 3.00 2.33
é msiushegUnsfieguannseu 3.00 2.33 2.33
AN LU 2.33 2.00 2.00
= mstlangUins 3.00 3.00 3.00
é T | mhdhedu 2.67 2.33 2.67
v o5 > —
S 5 2 NSTIPEUIAIN 3.67 3.67 3.33
& o 2 T, - .
25 éc'j ANFYINIBNURND (HIazLD8R HINeIU) 2.00 2.33 2.67
£ MseEIEILN 2.67 2.67 2.67

fiun: 30 (2567)

TAsumsUs=yu3sIns s=quUUAaEN¥IASIA 16
-91- 161" GRADUATE INTEGRITY : GI16



giie

INTEGRATING RESEARCH
AND DESIGN FOR
BETTER FUTURE

9INANT197 2 miwLLamaﬁaaﬂamaﬂaaﬁUszﬂauﬁaﬂﬁﬁvamiﬁmwumwﬁuﬁﬂLﬁauaﬁw (Companion)
dwsuemsingTndu wyenIvnuay wWyeIa wazye vy lagldinueilunsineey wasulana
TngllsiAmosszsudsil azuuy 3.25 - 4.00 Wiudeuniian Azuuy 2,50 - 3.24 Wudeiunans Azuuy 1.75 - 2.9
Wiusetios Azl 1.00 - 1.74 laiwiuse

wuihdeyadadsnnuuuasunmeiUsznouAaliideasfunuunsdudiiionadn (Companion) filfiu
sheunndign dmsvemsineiduiuyemmsmuay dun msdagaliAndonesoides 1duad, finauuunseu
A, eaNRaTivinue 2 4 euaunanuUiAl mMaluiensinfuresgUInegUngs masdetutn

dmsuomnsineiidumyemsann liud msdngalmAndamesioiiles idundu dulds (Curved Line),
dnwazfinflazBen Aauuurue Aauuunseunm mmamﬁaﬁwi’lﬁ’uﬁu’ﬁ 2 19 AnuguRakuUsedl N1y
nsdinffuresgUinegUung masdeiun

omnsineiaduliyensmnu msdngeliiAndonesieiles dundu W@uldsiunes (Spiraling Curve
Line) H1auuunsounw armaunafiivintuiia 2 419 euauaauuuiad NsiuAIENIIARAUYeIFUTNIUNTINIG
wugerun nstndetmiin

M13°99 3 wanwaagUAlaiuesAUTEneuAaUIdeESHULUUATIAUA1NNIAY (Mother)

aerUsnevRadiideans fuuuunsAuAInsa (Mother) , e
YBIMULAU 2INIAN Y9IV
= nsdmgauunieatulideeiu 2 2.00 2.00
g msdagavuinsnsfulieiu 233 3.00 3.00
& nsdngeliAndameselilos 2 2.00 2.00
s (Vertical Line) 1.67 1.67 167
W@uusUsIU (Horizontal Line) 2.67 2.67 2.67
< Wéuides (Diagonal Line) 2.00 2.00 2.00
3 @udinuan (Zigzag Line) 2.00 2.00 2.00
& Wulda (Curved Line) 3.67 3.67 233
Wumdn (Undulating Line) 333 333 333
2 wulAsAumee (Spiraling Curve Line) 3.00 2.33 3.00
% . Snwaiginfiesiden Megraau e 3.33 233 3.33
.3% S "% Snwaisiafiveny seghatu Wenlsl 3.00 2.67 3.00
= w " — RTI
z nuasiaduan Megay aunulad 2.00 2.00 2.00
fidrauuunn uazituil 233 2.00 233
Y fsuuugUnseiiing 3.00 3.00 3.00
éml v 333 3.00 333
_é fauuusiumisgusng 2.67 2.67 2.67
W_% fiauuunseunm 3.00 3.00 3.00
5
fitenanudn 3 3R asuuseuv 2 TR 2.67 2.00 2.61
= B mmamaaﬁr?/ijﬁuﬁq 241 3.33 3.00 3.33
S & ANNENAagTIvia 2 Fraliivindu 3.67 333 333
< 8 ANNFLRaRUUTAdl 3.00 3.67 3.00

_92_



nswiughensiafuvesduaziin 2.67 2.67 2.67

% Mswugensiavesituin 2.33 2.33 2.33

5 é MU IFafuYeIFUTegUns 3.00 2.67 3.00

:E: I'Jg—l MMsiumgIUIn 3.33 2.67 2.33

7% g nsulumeInaUaeN 233 233 233

(%, é MaLiumenIauy 2.67 3.00 2.67

é mﬂﬂuﬁ’;agﬂmaﬁagjuaﬂﬂiau 2.67 2.33 2.67

AsIUMENTLUIHU 2.33 2.33 2.33

= mstlaggUine 3.00 3.00 3.00

2 2| mstnedu 2,67 267 267
€ L 2 T T

% é % N5EIRUNUN 3.33 3.33 3.33

Mfﬁ & = MseeeuR (hasiden Amenv) 3.33 3.33 3.33

£ MseEEILN 2.67 2.67 2.67

fian: 30 (2567)

AT 3 ATIuanstaaTatasAUTENeuRadideanTAuKUUATIAUALIAN (Mother) d15UBIMS

¥
v o A

Inefatu omsmulay 91m1sA1e wazomsvu lngldinaeilunisiesed uazudana lagliA1vessedusial
ATWLY 3.25 - 4.00 Wiudomniign Aziuu 2.50 - 3.24 Wudouiunand azuuu 1.75 - 2.49 Wiudetlios Azuuy
1.00 - 1.74 laiidiusig

wuihdeyaradsaniuuaeunuesdUsEneuAaliidoasduluunsaudansen (Mother) fiiuseunn
fign wyensineinduiuyemnsmuay leun @ulds (Curved Line) éundy nvaziafing1y Auuuug
AsaNnafiviniute 2 419 aawaugans 2 Pl madudsruin msdrdedmin nsgdeituin

(Fazden Bneu)

wiyeslneinduemsn laud @ulds (Curved Line) Wduniu anuaunaiing 2 islidwindu aawey
Aakuuedl N13LuAEUIA ASTIIEUINTIN NITTIRILTURY
wiyemnsineinduemsvmiulaun duadiu Snuasiaiveny fegrau Wienld Airswuuring Ay

aunafviiuma 2 419 anuaugaing 2 frldwindu Mssiuimeun MsgraedIvin NMsEmeNuR

6. NM3PAUTIENA a3UNA WazdalauDIUL

6.1 n1saiUsIENa

o

6.2.1 NsAnwIsULUUATIAUATMLT AN Ui ue I sIneaty wazyemsineatullaud Ay

1% '
¥ ! v = =

lunmsisgegnAndeliiuemisanunsaasisendnualiamziinuansg aiamsandniddegnaladeduied

amanwalntaau ludunisdeansiugnen lneduwuuanduinvanzauduiuemsiveiadulungavme fie

=

FukuuRsIAUAeUATIN wazduwuunsdudunsm Jadulumunguivetesty assngau (834, 2552) Miszyls
ANENYLAUTRIWIADIFULUUAD N1aseANduTUsTIiNaTn ynitu waglinddaduiuilan
6.2.2 n1sAnw1esAlTznauAaddunuimd1Aagylun1sdoansn1sinesAUssnoulUIUDIMITUDY

$uemsinefatu MnnsuSeudisunaeswuluusey nulesduseneuAaduitednagniy wu idumndu Ay

TAsumsUs=yu3sIns s=quUUAaEN¥IASIA 16
-93- 161" GRADUATE INTEGRITY : GI16



[
\ INTEGRATING RESEARCH
I 1 AND DESIGN FOR

.« BETTER FUTURE

auna warn39n Seuandliiuinmesiuuuiarudonlestuluudvesnnudinseulounasarmeugu agrdlsh
aa Funuuileuainazitiuruaynauy ansmanvats wazendudaszannnin luvaeiduluussnuans
femnueugu Anusiuag wazanueilaldinnnii lunsidenldesdusznevdadimanzanifioraslunsdnnnuss
JngAvvesemsuuIILaiIsALLAns s ANLEIBNY eaduanuUseiulalifugnAniderdanlduins
EVLRVRE
6.2 d3Una
6.1.1 nansAnyIUszavFuLUURT AU TvngauiuuemsingTadu uasyemsingda
Fu wuirdunuuuemsneduluwanganms IWuiduluunraudiiiouadn uas FuuuunsduR1NTa7
TaganAnuvnevesdiuLuuasAuA191n 8398 as3AgAN FuuuURTAUMLTlouadn (Companion) maneda 1u
funuvaserwainauuaalidedelafiiousouliuntu farumansdoasaadnuasynannin 4 audnuas
Ao 1indlald (Reliable) ausuarlsing (Accepting) frudedns (Honest) annsaidrenidlaguilaa (nsightful)
LAYAIAMLNBYBIFULUUNSIAUR9AN (Mother) wanefis Wufuuuuvemdeiianusninieuazueunnidy
oealaififidugn wileufusifiiaruvhiegnegnasanan fanumnedomsnudnuuzyadnnim 4 audnuusie
updnsnAseuAsd (Family oriented) $nlifivauiun (Eternal loving) Taudela (Trusting) 1iedas (Dedicated)
(83, 2552) TudruesyonslneThduiietundaesduszneuuuauemats 3 Yssam 1) wyommsvuay
Ineiladu lundseandn uaginduiieingdv 2) wyeimsaninefiaduldunidsennds uasiindudieingiu
3) wyemIvulngadumeg B
6.1.2 wunsesdUsznevAalfideasiunuuiuemsinefhtudmivnsthundnesdussnouuy
IIUBIMIT WENANLFULUUATIAUAT WUTBIRUsENauAadideansdunuunsidudi ouaidv (Companion)
1y s INeTITUIMIMNLIAY WY M5 LAKIIYeIMIIMINL BedUsEneuRalildeasuazaonad sty
FULUURINNANIABULUUABUNY SrauAziuuLiiussandian ldud nsdagaliiAndamedeilos idundu fids
LUUNTBUNTN ATIANA AT 2 419 AwENn LUy Al N3LdUAIENTAANUYDIFUTINTUNT n13tRae
vhwiin Tnefirgasseiuazuuy 3.25 - 4.00 el iudesnniige
LuIMsesAUsEnevuAalidoasduuuuns1 Auduisnn Hueiunsinefhdudniunisinunds
93AUTENBUUUIILDIMNT WenauduLUUAT AU NuiesdUszneualiideansiuiuunsidufunsan (Mothen)

"
° Y o v

ﬁ’WIi‘U’eJ’]‘Vi’ﬁVL‘V]EJW’J‘BJULNH@’TWW‘VYWLaIU bHUBINNIATT LASIUUDINTNINU panUseneauAalfdoasiazaonnand

LY °

AUMILUUINNANTINBULUUAB U SuIuAskuwiuieniign laun idupiv, avuaunaiivinium 2 419 n1s

oe

v v ¥
v ° o o v =

Frdethuth nsgseiiui @aesden Bmev) lnedavessziuaziuy 3.25 - 4.00 weds Wiuseundian

6.3 UsLduBLULY

1INVINNAVBINUITYNITANE LU ULAN TN U N TUANLAIUATT 19719 MU ALV DUAINTINVBINAA

q

= =

Sruemnsineihdulugiinedu wazuuanmsiinneiiddniadedomansvgiauardsauiiinadonissung
audndilsifinismasounansenudamginssuesiuslnaifrensAudaessuuuy deiauenuzdmiunsidese
o1aLfiunsveneveuan AN lUS i mindug WerSsuiisunanissuinsaummsnihmsidedaiauas
\Benuamifiuduileinsdudvisnavesesiuseneualiifinenisindulavestfuslamavlafiosdnuusouiioy

FEMINRURUUATIAUA LN AT wagtnsmIlanuuandslunsiagaguslnaatials

_94_



LANEN381989
nepua Tanueiiug. way Andius asedamifesd. (2556). usagalalunisiutszmuemsineuenthuvesfuslaely
LUANTINNUMNUAT WagUSuama. UNINe1qessdn, nangnsusmsgsnaumUudia.

natinn widednisey. (2555). esrusenaufad. namna: anmednd.

Wieudy é'?qwsﬂizl,a%g. (2004). peAUsEnOUAATL. NFIMNY: Uitiilesiin RGN

5731 ASiugylad. (2563). Innovation Food Solutions ineinsusgsiaemsiut) 2020. STRATEGY+MARKETING
MAGAZINE, 46-47.

1A MEITAL (2546). DIMTING. NTIVN: UAIUAR.

wen Tdnaw. (2019). augineemansuazmelulad winerdeiudenadumssifosn,
http://www.sci.hcu.ac.th

Sty Teladunena, ey NUAITIM NUNIUINA. (2012). wnsaunnalndausulng: Veggie Fusion. ngaummne:
dinfiumiiuing,

e Aasall. (2554). asAUTENOURAUE. NTUNNUNIUAT: UTENAUNG.

vzqn Hulaue. (2531). psdUsEnouvesAaUs. njamuyuas: UiMlssiailne Sannwie,

937y o33AgEN. (2552). MIRmLMUIARLAZ IR IAFULUUATIALM LieUszendldiBsnsdearsnisnain
(eninusUsyanlvamansa e i, amnsalunning ae).

Henderson, L. J.,, Jung, G. C,, & Jaffé, A. (1964). Man and His Symbols. New York: Doubleday.

K Sangmeeanupab. (2015). Thai food revolution. Giraffe Magazine, 12-15.

TAsumsUs=yu3sIns s=quUUAaEN¥IASIA 16
- 95 - 161" GRADUATE INTEGRITY : GI16



[
\| INTEGRATING RESEARCH
I 1 AND DESIGN FOR
o

. BETTER FUTURE

A5N1590NLUUNANN UINNITVINTWEINSUUITEAINTAMUUNNIDINIEIEAN

Product Design Methods of Coffee Making for Visually Impaired Baristas

o u a3

Fung 19" algNd wavuneAss. eyl dudiaa

UNANED

AMsANETTrL8LedN573 1) NN5ITULALIATILTINNITEBNWUURUNSAIEINSUUISEANTANUUANT DY

a v

NMINSUBLIAY LAY 2) BnseenuuUNAnSusEmSUNMSTINUNRBIUSaRNTlANNUN NI BINIeANTIBATIU 35T

awv aa

FovosmsfnmiUsznoude: 1) namummusanssdienwinsifefiietendeatunseunguifiaduayy
waztfuuuams 2) msdunalaglifiduswdaindesiunmsdunsisnmenanuazmsldiaieslevesudadgiam
unmseanamsueaiu 3) msdumualiuuidasiaiaiiedsennudoinisvesuiiadgiauunnsemisnis
wediu 4) m3fnwinsdlvewdniusiviovdefiAnadouieasuiliidunazdnunsng 9 waduwumalunis
ponuUUgATE NMTITenarileesinsltiatesdievesudadndfimsmeanesn nuimudosnisudndaeindn
A9 1) TaMMMUARIUAULANGTN 2) A1UABINTITIUNTAMUARIUILYRINERSMI 3) TonvuAFIUAITAIUA
Tumseeniuuransissnmundmiusamidanuunniemisasn nseenuuuannsoaguliiiu 3 Useidiy

s o

Town 1) NM598USUNARSUAATAAUL 2) ANUALAINIUNISITIUY 3) NMSABUSUINTaeUsTaMaUNE

£% @

AdAY: UISaddmsuiinisnaen KandusidmIuraniud FBnseenuuundaiugl n1seankuuLiNenIs

WD

Abstract

This study aims to explore 1) Research and analysis on equipment design for visually impaired
baristas and 2) Product design methods of coffee-making for visually impaired baristas. The research
methods of this study include: 1) A literature review is conducted to study relevant research to establish a
supportive and guiding theoretical framework. 2) Nonparticipant observation involves observing the
production methods and tool usage of visually impaired baristas. 3) Semi-structured interviews involve
exploring the needs of visually impaired baristas. 4) Case studies of related assistive products summarize
their functions and characteristics to provide guidance for the final design. Through the research and analysis
of visually impaired baristas’ equipment use, it was found that their primary product needs are:
1) Differentiation requirements 2) Position requirements 3) Control requirements. In the design of coffee-
making products for visually impaired baristas, the design methods can be summarized into three aspects:

1) Clear product feedback, 2) Ease of use, 3) Multisensory feedback

Keywords: Barista for the visually impaired, Coffee brewing products, Product Design Methods, Accessible

Design

12 Department of Design, Faculty of Architecture, Khon Kaen University, Thailand
3 Department of Architecture, Faculty of Architecture, Khon Kaen University, Thailand

Coordinating Partners Email: cyrus.zhangxinyu@gmail.com

_96_



1. Introduction

According to a report from the World Health Organization, at least 2.2 billion people worldwide
have vision impairments. (World Health Organization, 2019) With population growth and aging, it is expected
that more individuals will face the risk of vision loss. Vision impairments, whether due to congenital factors
or acquired diseases and accidents, significantly impact the daily lives of those affected. The visually
impaired are a large group, and with societal development, there has been widespread attention on the
working and living environments of people with disabilities. In this context, the diversity of career choices
and the adaptability of work for the visually impaired have become important areas of research.

In recent years, visually impaired individuals have been exploring new professions, such as the role
of visually impaired baristas, which has gradually developed, and some visually impaired coffee shops have
also emerged. Due to the obstruction of visual information channels, visually impaired individuals rely more
on touch, hearing, taste, and smell to recognize objects and their surroundings.( Mathilde, Fabien, Ron, &
Maurice, 2010) This causes visually impaired individuals to allocate more attention to senses other than
vision, making them well-suited for the profession of a barista, which involves making and tasting coffee.
However, traditional coffee-making tools often fail to consider the needs of visually impaired individuals.
For example, making coffee requires many tools that are difficult for visually impaired individuals to use,
greatly limiting their work efficiency and safety.

This article explores how to design products for visually impaired baristas, ensuring they can easily

engage in coffee-making activities, based on an analysis of visually impaired baristas.

2. Research Objectives
1. Research and analysis on equipment design for visually impaired baristas.

2. Product design methods of coffee-making for visually impaired baristas.

3. Definition of terms
3.1 Product of coffee-making
Beverage making equipment refers to mechanical equipment or tools used to make various
types of coffee beverage. The equipment is usually designed according to different coffee drink types and
production requirements. The types and sizes of these equipment vary depending on the size of the coffee
drink shop, the needs of the drink making staff, the location and the type of service. These products include
a wide range of equipment for coffee processing and making, such as coffee machines, bean grinders, filter
papers, coffee cups, etc.
3.2 Visually impaired baristas
Visual impairment, also known as “visual deficiency”, or in short, visual handicap, refers to a
congenital or acquired visual impairment of varying degrees in both eyes, resulting in a narrowing of the

field of vision or reduced visual acuity, thus affecting the normal life of the user. Visually impaired persons
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will face a lot of difficulties in life, clothing, food, housing and transportation after losing an important
channel to obtain information.

According to the "Classification Criteria for Blindness and Visual Impairment" promulgated by
the World Health Organization, visual impairment is divided into two types: low vision and blindness. There
are three levels: Level 1, Level 2 Blind, Level 3 Blind. (WHO Programme for the Prevention of Blindness and
Deafness, 2003)

Table 1 Classification criteria for blindness and visual impairment.

Category Level Best corrected visual acuity
Level one blind <0.02-no light perception; or field of view <5 degrees
Blind
Level two blind >0.02-<0.05; or field of view <10 degrees
Grade one low
>0.05-0.1
vision
Visually impaired
Grade two low
>0.1-<0.3

vision

Source: Made by the author (2025)

4. Methodology

4.1 Literature research method: By reviewing relevant literature on visual compensation theory,
it has been found that the loss of one sense can be compensated by other senses. (Paul & Stephen, 2003)
In addition, the effective utilization of other sensory functions can make up for deficiencies in visual
function. (Wei, Z. & Cong, A., 2009) As a core theory, visual compensation theory will be used to explore
how to optimize product design to meet the needs of visually impaired users. The author also researches
and summarizes the design of related products for the visually impaired, studying assistive technologies
and product design for visually impaired individuals, laying the foundation for summarizing design methods.

4.2 Non-participant observation: By adopting a non-participant observation method in visually
impaired coffee shops and vocational training schools for the blind, researchers can gain deeper insights
into the operational processes and product usage challenges faced by visually impaired baristas in real
work environments. By observing the detailed behaviors involved in their use of equipment, researchers
can identify potential design issues and product needs.

4.3  Semi-structured interview: Conducting semi-structured interviews with visually impaired
individuals, these interviews combine predefined questions with open-ended discussions to explore the
needs of visually impaired baristas. This approach enables researchers to gain a deeper understanding of
the challenges and preferences users face in real-life situations.

4.4  Case study method: By evaluating the functions and performance of different products, the
author can better understand which design elements can effectively improve the efficiency and safety of

visually impaired baristas. Summarize the time design method of products for the visually impaired
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5. Study results
5.1 Research and analysis on equipment design for visually impaired baristas
5.1.1 Research and analysis of Equipment Usage for Visually Impaired Baristas

1) Coffee making method for visually impaired baristas

Coffee Making Workflow for Visually Impaired Baristas Using Espresso coffee: This is
a workflow diagram for a visually impaired barista to make espresso, which is summarized based on the

espresso making methods from Dots Coffee in Bangkok, Thailand, Brew Heart Coffee in Guangzhou, China,

and the Vocational Training School for the Blind in Khon Kaen Province, Thailand.

= T
=

-M‘““’"""‘ _ i chea o

Filling coffee powder: Pour the ground

Prepare tools: Make sure the machine and
filter basket are clean and dry.

Choose coffee beans: Choose the coffee
bean variety according to the drink

Weigh the coffee beans: Depending on the
portafilter and the size of your espresso
machine, use 18-20 grams of coffee beans.
Grind: Grind the coffee beans into a fine
powder (similar to the size of granulated

coffee powder into the filter basket of the
coffee liquid extraction machine.

Start extraction: Begin the extraction
process. The extraction time is usually

Taste: Pour the freshly extracted espresso
into a preheated cup and savor the complex
flavors.

between 25-30 seconds, aiming to yield

Rigarpartichesk &g Uniformity. about 25-30 ml of espresso (single shot).

Figure 1 Coffee Making Workflow for Visually Impaired Baristas Using Espresso Coffee.
Source: Made by the author (2025)

Coffee Making Workflow for Visually Impaired Baristas Using Manual Pour-Over Coffee: This

is a workflow diagram for a visually impaired barista to make pour-over coffee, which is summarized based

on the pour-over coffee making methods from Brew Heart Coffee in Guangzhou, China.

LTS : © ~‘<o

Blooming: Slowly pour about twice the
weight of the coffee grounds in hot water

into the center of the coffee bed, ensuring ail
the grounds are wet. Wait for 30-45 seconds.
10 allow the coffee to release carbion dioxide.

Heat water: Heat the water 1o 90-96°C. Segmented pouring: Pour the remaining
Woeigh the coffes beans: Typically, use Pour in the cotfee grounds: Pour the hot water in stages. Keep a consistent
15-20 grams of coffee beans based on fround coffee into the dripper and gently | pouring spoed, making circular motions
Choose coffee beans: Choose the coffee | personal taste and dripper size. shake it to level the surface. along the Inner wall of the dripper, Avold | Stir the coffee: Gently stir the coffee liquid
bean variety according to the drink Gring: Grind the coffee beans to a mecm- | Prepare the filter paper: Place the filter | pouring directyy into the center of the 1o batance the taste.
fine consistency (similar to salt granules) and | paper in the dripper and rinse it with hot | ground coffee. The total water volume is
ensure evenness. water to remove any paper taste and typically 1517 times the weight of the coffee
preheat the dripper and receiver grounds (e.g. 15 grams of coffee grounds

with 225.255 grams of water)
Control pouring speed: Pouring speed and
frequency affect extraction, usually
compieting the entire pouring process within
2.3 minutes.

Figure 2 Coffee Making Workflow for Visually Impaired Baristas Using Manual Pour-Over Coffee.

Source: Made by the author (2025)

Through the investigation of coffee shops and training for visually impaired baristas in
China and Thailand, it can be observed that visually impaired baristas use similar tools for making the same
types of coffee beverages. The primary products used by visually impaired baristas are summarized as glass

press pump bottles, sealed jars, coffee bean grinders, and coffee extraction machines. In Thailand,
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additional tools such as frappe blenders and tea extraction machines are used due to the demand for

making frappe drink and milk tea. In China, additional pour-over coffee tools are used due to the demand

for making pour-over coffee.

2)

Usage Methods of Coffee-Making Products for Visually Impaired Baristas

Since current products on the market are designed for able-bodied people,

visually impaired baristas, regardless of their country or region, share similar pain points with these products.

They have adapted the tools for their needs using available resources. The following is an analysis of the

adaptive usage methods of different products used by visually impaired baristas.

Table 2 The adaptive usage methods of different products used by visually impaired baristas.

Product
Type

Glass Press
Pump
Bottles

Sealed Jars

Product images

Distinguishing method

1. Distinguish by the number of rubber bands. When there are three
types of bottles to differentiate, use no rubber bands, one rubber
band, or three rubber bands to identify the different bottles.

2. Distinguish by using tape. When there are two types of bottles to
differentiate, use one without tape and one with tape to identify
the different bottles.

3. Distinguish by height. When there are eight or more types of
bottles to differentiate, use a rack with progressively increasing

heights from left to right.

1. Distinguish by the height of the jars. Visually impaired individuals
can find the jar they need by touching the size of the jars.

2. They identify the contents by scent and tactile examination of the
jar's shape or size after opening it, utilizing olfactory and tactile

senses to find what they need.
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Table 2 The adaptive usage methods of different products used by visually impaired baristas. (Cont.)

Product Type | Product images

Distinguishing method

Coffee Making

Machines

1. When faced with identical machines, the visually impaired person
Will put a mark on a machine with a piece of tape or something
else.

2. The visually impaired person will touch the machine before using
it to memories the shape features to differentiate the machine.

3. The coffee bean grinders need to be adjusted for grind size
depending on the type of coffee being made. However, this
function is often indicated only visually, which makes it difficult for
visually impaired individuals to discern. Therefore, visually impaired
individuals place markers around the scale of the knob and use

their sense of touch to differentiate the settings.

Source: Made by the author (2025)

In the adaptive modification, the author can find out the effective modification

methods for the visually impaired people, which can be classified into four types: tactile mark recognition;

shape feature recognition; position recognition; and olfactory recognition.

5.1.2 Research and analysis of Design Requirements for Visually Impaired Baristas

1) Analysis of operational errors in coffee-making by visually impaired baristas.

The author conducted focused observation and analysis of the learning process at

Khon Kaen Vocational Training School for the Blind. Before starting the observation, the author first

researched the teaching situation and basic information about the staff. The students have learned the

basic theory and methods of coffee making to some extent. The coffee-making process can be divided into

four stages: Coffee bean grinding stage; Coffee liquid extraction stage; Beverage preparation stage; and

Packing and tool-cleaning stage. The author recorded and organized the observations of operational errors.

Table 3 Operational errors in coffee-making by visually impaired baristas.

Operation stage

Problem Summary

Coffee bean grinding stage

Coffee beans spilled when being poured out

It is difficult to scoop out coffee beans from the Sealed Jars

It was not possible to find the entrance for coffee beans accurately

Coffee liquid extraction stage

It is difficult to completely pour out the coffee power from the coffee extractor.

It is hard to align the cup with the pump bottle nozzle when filling water.

- 101 -
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Table 3 Operational errors in coffee-making by visually impaired baristas. (Cont.)

Operation stage Problem Summary

Coffee liquid extraction stage It is difficult to distinguish between the water inlet and the coffee grounds inlet.

It is difficult to pour coffee liquid into the cup

Beverage preparation stage The cup is hard to align with the pump bottle, causing condensed milk to spill

Tea powder often spills outside the cup

Cleaning is inconvenient.

Packing and tool-cleaning stage

It is difficult to pour drinks during packaging.
Source: Made by the author (2025)

By recording the operational errors made by visually impaired baristas during the
coffee making process, the author found that the conventional coffee making products used by the author
are not friendly enough to the visually impaired group.

2) Design requirements analysis for visually impaired barista

Through observing and interviewing visually impaired baristas using traditional
coffee-making tools, the author found that current products are not sufficiently friendly to the visually
impaired community. Based on the observation results, the author analyzed the overlooked user needs
and special requirements of existing products. The basic steps are as follows:

a) Identify all user needs and create cards, recording each need in a short sentence
for easy editing and organization.

b) Categorize and group the need cards based on similarity or relevance, using
different colors or markers for distinction.

) Organize the needs by assigning each subgroup a title that summarizes its content

and meaning.

Convenient Easyto

Functignal Measuring bottle for Voice find Handy Storage
requirements toals pouring prompts spoon tool
liquids location
Tools to
control
quantity
Distinguish , Distinguish
Distinguis Help Touch
Identifying between different Braille h
requirements different hed pump parts of the signs F’I"‘“E" to graphic
products bottles machine location signs
5 Tools that
Simpl
R Recognize implify

Easyto make
install people feel
safe

requirements accurately Safe tool aperating
procedures

Easy to
clean

No
complicated
features

Easy to
learn

Figure 3 Classification of needs of visually impaired people.

Source: Made by the author (2025)
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Based on the observation and communication with the visually impaired baristas
during the coffee making process, the extracted needs were categorized into three levels: core needs,
secondary needs and other needs. Core needs are the necessary steps in the production project; secondary
needs are those that affect the quality of the final production; and other needs are those that do not have
a significant impact on the final coffee production and can be ignored. Through behavioral observation as
well as user interviews, the behavior of visually impaired people is combined with pain points to summarize
the analysis of the general needs of visually impaired baristas, and the needs are transformed into three
levels: core needs, secondary needs, and other needs.

Table 4 Summary of the Need Level.

Need Level Need Content

Product differentiation indicators

Magnification of important product information

Core needs
Determining the product's location
Product safety in use
Tools for controlling liquids
Secondary needs Tools for controlling coffee beans

Simplicity of product usage

Simplicity of the operation interface
Other needs
Ease of cleaning

Source: Made by the author (2025)

Through research and analysis of schools for the blind and visually impaired
coffee shops in China and Thailand, the author identified three primary needs of visually impaired
individuals when using coffee-making tools: differentiation, positioning, and control.

a) Differentiation requirements

The differentiation requirements primarily focus on identifying the raw
materials for making coffee and recognizing the equipment and tools.

- When baristas need to differentiate between different types of coffee
beans, a lack of distinct tactile or auditory differences or clear labeling can lead to using the wrong beans.

- When visually impaired baristas need to make different types of coffee,
they often need to use different machines which are similar in appearance and size but have different
functions, which may easily lead to confusion. If the visually impaired barista cannot distinguish the
equipment accurately, the visually impaired baristas may use the wrong function or machine.

- The process of coffee making for the visually impaired involves coffee
selection, grinding and extraction. They often rely on their sense of touch and smell. Since they cannot

visually identify the tools, they will repeatedly identify them, which is time-consuming and laborious.
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b) Position requirements

Position requirements mainly focus on the positioning of equipment operation,
the positioning of coffee making materials and the positioning of cups or containers.

- During the grinding process, the coffee beans need to be poured into the
grinder or the ground powder into the coffee liquid extractor. The visually impaired barista needs to make
sure that the coffee beans and powder are correctly positioned to avoid spilling or wasting.

- When extracting coffee, visually impaired baristas will adopt more cautious
operation methods, such as lowering the operation speed and adjusting the grip, so as to avoid burning
their hands.

- Accurately positioning the cup under the coffee machine's water outlet is
essential to ensure that the coffee flows directly into the cup. If the cup is not aligned correctly, it may
result in coffee spilling, wasting materials and increasing the cleaning workload.

c) Control requirements

Control requirements mainly involve the precise measurement of ingredients
in the coffee-making process, the accurate control of time and brewing procedures, as well as the tolerance
range for product safety control and the convenience of cleaning and usage.

- The amount of water and coffee powder used in brewing coffee needs to
be precisely controlled, too much or too little will affect the taste of coffee. Usually, there are scales on
coffee machines and measuring cups, but visually impaired baristas can hardly judge by sight and have to
rely on electronic scales, measuring cups and other tools to assist them, which may still be inaccurate.

- The extraction time of coffee is very critical, either too long or too short
will affect the flavor. If the visually impaired barista cannot use the tools easily and conveniently, it will
increase the coffee making time.

- While using the product, it is important to ensure that visually impaired
individuals can safely control the product without the risk of injury.

- Control requirements also include the ease of disassembly of the product
for convenient cleaning.

5.2 Product design methods of coffee-making for visually impaired baristas

5.2.1 Research on Visual Compensation Theory Humans perceive the external world through
their sensory organs. Humans mainly acquire information through the collaboration of sensory organs such
as vision, hearing, touch, taste, and smell. When sight is wanting, the whole nervous power of the human
system is thrown into the remaining four senses, which gives them an increased power of development.
(Levy, 1872) Among them, vision is the dominant sense. It has been found that if a person's certain sensory
function faces acquired damage or congenital absence, the human body will consciously activate other
intact sensory organs to greatly enhance the ability to perceive things in order to make up for the lack of

perceptual ability of the damaged organ, and this phenomenon is called sensory compensation.
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Sensory substitution can occur across sensory systems, such as touch-to-sight, or within
a sensory system such as touch-to-touch. Sensory substitution studies have demonstrated the capacity of
the brain to adapt to information relayed from an artificial receptor via an auditory or tactile HMI. With
training and with motor control of the input by the subject, percepts are accurately identified and spatially
located. (Paul & Stephen, 2003) Vision generally plays a dominant role in the sensory application of normal
individuals. Due to the limited visual input of individuals with visual impairments, they rely on other sensory
inputs to achieve cognitive compensation. They combine surrounding information with memory through
non-visual means such as touch, hearing, and taste to form their perception of the external world. According
to the principle of sensory compensation, if the functions of other sensory pathways are effectively utilized
and a multimodal interaction design model is formed, it can compensate for functional deficiencies in
actions. (Wei, Z. & Cong, A., 2009)

When designing products for the visually impaired, it is essential to focus on stimulating
other senses beyond vision to enhance product usability and ease of use. By enhancing the sensory
experience of other senses, visually impaired individuals can better perceive products and improve their
overall user experience. Therefore, the concept of sensory compensation holds significant importance in
product design, as it helps designers better understand and apply the characteristics of human sensory
functions, resulting in the creation of more universally applicable and user-friendly products that provide a
better experience for users.

When applying the theory of visual compensation to product design for visually impaired
individuals, it can be summarized into the following three design factors:

1) Size. The size of the object determines the degree of visual stimulus elicited in the
design, taking into account the size, shape, and proportions of the design.

2) Color. For the visually impaired group of color perception is relatively poor, but
does not mean that it cannot be perceived, the design process in the product shape or operation of the
prompt icon using strong contrasting colors will be easier for the visually impaired group to perceive.

3) Sound. Most of the visually impaired people have higher hearing sensitivity than
ordinary people, so the design of compensated products should consider sound as an aspect of assisted
identification.

5.2.2 Case Study on Product Design for the Visually Impaired

By organizing and categorizing the existing product designs and marketed goods for the
blind, relevant cases about the feedback mechanism of visual compensation products for the visually
impaired are listed from them. After analyzing, the contents were classified into five types: 1) Shape

feedback, 2) Color feedback, 3) Auditory feedback, 4) Tactile feedback, 5) Physical structure
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Table 5 Case Summary of Product Design Feedback Mechanisms for Visually Impaired People.

Feedback
Works Pictures Work information
Type
Title Kitchen aids Source Kevin C.
(1)Shape
| All Folks kitchen utensils are designed to be easily disassembled and
feedback I 1
cleaned. With these tools, the visually impaired can greatly reduce
(5)Physical F
W their risk of injury in the kitchen and increase their willingness to cook
structure
and their enjoyment of life. (Kevin, C., 2017)
Title HUEPIN Source Ang Y.J.
(1)Shape
feedback This design example can help visually impaired users quickly and
easily identify clothes of different colors through different shapes and
(2)Color textures. Graphics are used to help the visually impaired recognize
feedback and distinguish clothes.(Ang, 2022)
(1)shape Title Dot Chess Source Joshi, T.
feedback The game utilizes a combination of color and Braille to help both
players identify the roles of their pieces. The use of color and upper
(2)Color and lower case indicators in Braille allows both players to distinguish
feedback their own pieces from their opponent's.(Joshi, 2023)
(1)Shape Ahn, B., Kim, M., &
Title Beyond Sight Source
feedback Lee, J.
The three products are a speaker, a remote control and a timer. The
(2)Color
speaker has been redesigned so that blind people can easily control
feedback
the volume by moving the ball up and down. The timer has been
redesigned to provide configurable time presets in Braille.(Ahn, Kim, &
(3)Auditory
Lee, 2023)
feedback
Blind friendly water
Title Source Zhang, C.K.
dispenser
A creative solution is used to provide convenience for the
(5)Physical i i ) ) .
blind/visually impaired. They will no longer need to use a kettle to
structure pour water into a teacup, nor will they have to worry about the water
level being too high or causing water to overflow from the cup. Users
only need to place the specially designed cup in the designated
position.(Zhang, 2021)
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Table 5 Case Summary of Product Design Feedback Mechanisms for Visually Impaired People. (Cont.)

Feedback
Works Pictures Work information
Type
Learning Recorder for Blind
Title Source Gao, W.
Students
(4)Tactile
feedback
With the recorder, students can easily record lessons, mark key times
(3)Auditory during class, and find the marks after class. The three concentric circle
feedback knobs and buttons represent three information hierarchies, helping blind
students understand the knowledge structure.(Gao, 2020)

Source: Made by the author (2025)

Through studying and summarizing the theory of sensory compensation, exploring
design solutions for products related to visual impairment, and analyzing the coffee-making process for
visually impaired individuals, researchers have derived the following design guidelines for coffee-making
products tailored for visually impaired baristas.

1) Clear product feedback: Tool design should be intuitive, helping visually impaired
baristas determine the relative position of the product, providing accurate feedback during operation.

2) Ease of use: Simplify tools and the coffee-making process to help visually impaired
baristas reduce difficulties in learning and preparation.

3) Multisensory feedback: Design using one or two feedback modes in conjunction
with the learning of five feedback modes: shape feedback, color feedback, auditory feedback, tactile

feedback and physical structure.

6. Conclusion
6.1 Result of research and analysis on equipment design for visually impaired baristas

It was found that visually impaired baristas' needs for differentiation, position and control are
issues that cannot be ignored in the coffee making process.

1. Distinguishing requirements: visually impaired baristas need to be able to quickly and
accurately distinguish between different materials and equipment during the coffee making process.

2. Position requirements: When making coffee, visually impaired baristas need to locate
equipment and materials accurately in order to ensure the smooth flow of work.

3. Control requirements: visually impaired baristas need to control the amount of coffee and
the production time during the production process.

These needs are related to each other, and all of them provide a direction for improvement

in the design of coffee making tools. The product should be designed with visual compensation theory,
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which can effectively help visually impaired baristas to complete the coffee making task more efficiently
and safely, thus enhancing their independent operation ability and work experience.
6.2 Result of product design methods of coffee-making for visually impaired baristas

The core of product design is "human-centered," and the goal of design is to fully adapt to and
meet human needs. Sensory compensation design targets vulnerable groups such as people with disabilities
and the elderly. It enhances the product's comprehensibility through feedback from vision, touch, hearing,
and other senses, helping visually impaired users perceive their environment. (Norman, 2013)

According to the theory of sensory compensation, in the case of impairment of the visual
sense, other senses are enhanced to compensate for the absence of that sense. This theory plays an
important role in guiding the design of coffee making tools for visually impaired baristas. A design approach
to coffee making products for visually impaired baristas needs to take into account the needs for
differentiation, orientation and control that they encounter in their work.

The application of sensory compensation to the product through the case study can be
summarized as shape feedback, color feedback, auditory feedback, tactile feedback and physical structure.

In the design of coffee brewing products for visually impaired baristas, the design method can
be summarized into three aspects: 1) Clear product feedback, 2) Ease of use, 3) Multisensory feedback.

The design solution should fully incorporate the operational pain points of visually impaired
baristas in different production processes. According to the different problems, the designer should find the
corresponding sensory compensations to reduce the difficulties and uncertainties in the process of coffee

making for the visually impaired baristas.

7. Discussion

Based on observations and interviews with visually impaired baristas in real work environments,
this study found that they face three core needs when using coffee-making tools: differentiation, positioning,
and control. The product usage needs of visually impaired individuals in this study further validate the
importance of multi-sensory compensation strategies in their daily operations, as supported by previous
research on visually impaired product design. However, existing equipment is still primarily designed for
sighted individuals and lacks targeted accessibility optimizations.

This study explores the principles and design methods applicable to product design for visually
impaired baristas. In the early stages of product design, different user groups should be considered to ensure
equipment accessibility. For example, buttons with tactile markings can be suitable for visually impaired
individuals while also enhancing the experience for all users.

In summary, design not only meets the practical needs of users, but also helps to create a fairer
environment for coffee making. Future product design on making tools for visually impaired baristas could

explore other features at other stages to further enhance the user experience.
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Abstract

This study aims to explore guidelines for designing motion graphics on social media to enhance
understanding of autism among lower secondary school students. The research objectives are: 1) to study
communication methods that promote understanding of autism among lower secondary school students
and 2) to explore motion graphic design approaches on social media that effectively convey understanding

of autism to the target audience. This research employs a mixed-methods approach, including a review of
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relevant documents and studies, as well as in-depth interviews with three experts: a psychotherapist, a
special education specialist, and a motion graphic designer.

The research findings revealed that the content to be presented should include: 1) Key behaviors
of children with autism, such as toe-walking, hand-flapping, intense focus on specific interests, and
responses to sensory stimuli; 2) The diversity of behaviors, for example, some children being highly sensitive
to touch, while others show minimal response; 3) A content structure divided into six main topics: definition,
characteristics, causes, challenges in school, social interaction, and summary. As for the effective
presentation strategies, they include: 1) Using visual storytelling combined with concise and clear narration;
2) Limiting each video clip to no more than one minute to align with the media consumption habits of
today’s secondary school students; 3) Using cool tones to create a calming atmosphere and warm tones
in key scenes to attract attention; 4) Designing characters to be friendly and cute in appearance, helping

reduce bias and promote positive perceptions toward children with autism.

Keywords: Motion Graphic, Autistic children, Lower Secondary School, Social Media.
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o Safearea ¢ Unsafearea

Vertical example on mobile Square example on foldable device
Use same vertical safe area for TV, Use same square safe area for TV,
desktop, and tablet in-feed on TV, desktop, and tablet

DOWNLOAD .PNGs HERE:
+ Horizontal Overlay
» Vertical Querlay
+ Square Overlay

Right-click + “Save Image As”
to download the .png-files

X

Horizontal example on TV
Use same horizontal safe area for mobile, desktop, and tablet.

31]17; 3.1 Use our universal safe zones when planning for graphics & text

fi11: (Goosle, 2023)
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Abstract

This research focuses on studying and design guidelines for a multimedia website to facilitate
Rabam community within the context of responsible tourism. It emphasizes raising awareness of the value
of local resources and minimizing negative environmental impacts. The objectives of this research are: 1)
to examine approaches for promoting responsible tourism in the area, 2) to analyze the preferences of
Generation Y tourists regarding multimedia websites, and 3) to develop a prototype website that

encourages responsible tourism. The research methodology includes a review of relevant literature and
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studies, field surveys, in-depth interviews with tourists and experts, and data collection through
questionnaires distributed to 100 tourists. The primary sample group comprises Generation Y tourists aged
between 25-44 years who have an interest in responsible tourism. Data collection was conducted in
Rabam Subdistrict, Uthai Thani Province, focusing on exploring the community's potential as a tourist
destination and testing the prototype website to assess user satisfaction and evaluate its effectiveness.
The findings reveal that websites with clear content, simple design, and functional features that meet
tourists' needs effectively promote learning and motivation for responsible tourism. The results suggest
that multimedia website designs emphasizing in-depth information and user engagement can serve as vital
tools in advancing responsible tourism. Such designs strike a balance between promoting the local

economy and preserving the environment.

Keywords: Multimedia Website, Responsible Tourism, Generation Y tourists, Huai Kha Khaeng, Rabam

Subdistrict
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Abstract

As more Generation Z tourists visit Pak Khlong Talat, there remains a lack of effective promotional
media that fully showcases the area. This study explores the development of multimedia content an
electronic book (E-Book) and augmented reality (AR) activities tailored to the preferences of Generation Z
tourists aged 18-28. The goal is to encourage on-site engagement and promote creative tourism in the district.
The research includes literature reviews, field surveys, on-site activities, in-depth interviews with tourists and
experts, and post-activity surveys to assess media effectiveness and user satisfaction. Findings reveal that the

biggest challenge for Generation Z tourists is the lack of engaging promotional media. Tourists are most
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interested in content highlighting the district’s floral identity and various flower shops. They prefer an E-Book
with character designs, engaging illustrations, and concise, user-friendly content. Key elements should also be
integrated into AR activities to encourage exploration and enhance promotion. Experts suggest adding an

online quiz to attract interest and boost participation in AR activities during events.

Keywords: E-Book, AR, Creative Tourism, Generation Z Tourists, Pak Khlong Talat
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