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Abstract

This research aims to propose guidelines for lighting design approaches for round-relief wood sculptures
to enhance the sculptures’ characteristics and make them more prominent and attractive. The study is expected
to benefit designers, curators, and related personnel for museum exhibition planning. The criteria and variables
were studied according to the guidelines called The Lighting Design Objectives (LiDOs) through lighting simulation
using DIALux evo 13 software. 4 lighting simulations were performed under 30 different lighting conditions, and 3
levels of the reflection coefficient of the surface inside the room (P), totaling 90 results. Moreover, also takes into
account the conservation of the exhibits.

The study results found that the two-lamp lighting pattern, key light with fill light, received higher
evaluations than the key light alone, especially when the key light from the front with fill light from the side.
Additionally, the value of reflection coefficient of the surface () inside the exhibition room is another factor that
designers should consider in conjunction with lighting conditions. Furthermore, if the maximum illuminance on the
sculpture’s surface (E;q,) ranges between 200-500 lux, the number of exhibition days or hours should be
reduced or should control the annual luminous exposure in vertical (HV) so it does not exceed the conservation
standards. However, these approaches ultimately depend on the preferences of designers, curators, and museum

personnel as well.

Keywords: lighting design, mean room surface exitance, target/ambient illuminance ratios,

wood sculpture, conservation



anseAnans atuil 2/2568 - 491

un ArwdRey wazinguazasd

waadunidutiedondniidmasoussaunsalmsusafiunanudaly w@suairsnsisganuaule wazduaiu
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Usziuiaieaounazaniinenssu (Snsus Ianadna, 2560) lildlunisunzadniimannvansaetusuasd nisssyed
voslilusiugranansald Interational Commission on Illumination L*a*b*, CIELAB e 3nfnaAuading Lightness (L*)
ANd Hue (a*) way Saturation (b*) (Hirata et al., 2020) 19y u3deluiate Effects of interior wood finishes on the
lighting ambiance and materiality of architectural spaces 14 L*a*b* Lﬁa‘isuﬁﬂmmadﬁwa&ﬁiﬁ 3 maﬁuﬁ: Ao lilnudeou
L*=73 (bright oak) ldlnudnans L*=47 (neutral grey) uaz ldlnudidy 1*=27 (dark walnut) (Jafarian et al., 2017)
wenanil Selenideiuandiivuin anansaiiuidvesifinamenefdneaiilinuavanuardulstanates Tnetuiin
Indnmenendmeadu RAW uazUsuusazamidu White Standard Tu Adobe Photoshop (McGrath et al., 2017)
wywdannsanoaiudldinnzmsniivadiuuasihienuennduveuasiiunnsiisty Wenamnnsznuing
fngiiuargaduuninueneiusazasiouunsnnusnedudigaam deuinudignizana (cornea) Taududuuenan

293402901 PNUULAIEENMlUE TN (pupil) FenruanUSinauasinsenuaud (lens) wdtaudasldawaslud
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JoUszamA (retina) Jududurengadussamiisundsvesniami (American Academy of Ophthalmology, 2025)

'
a A

n1s5uivesyudlilaiintuneussaine nuneaudt deiuslilaunainaiuedng (luminance) wagd (color) we
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(Purves & Lotto, 2003)

wieufiagsuaninwindonmatu axdosiuifansnsrarsvesiadluiiufiarndd (light field) derau (Cuttle
C., 2015) 39197 1AAA (Richard Kelly) neonuuumsdesainaguynidnidladsanuanmnsaveauaslunsusngdnwue
yosiiuil uasnmilannsonssdumssuineesunivosyed Taslivdnnseenuuuiasansszms Usznoaudie 1) uasiigaidiy
(focal glow) 2) waslaesau (ambient luminescence) 3) N1stauAULAS (play of brilliants) (Kelly, 1952) wenang
sULuLvosuaskazinddidiuddgyiens fuiiinudnuuzvesinquas fdmaesiiunisuianudu 3 favesing fe
1) waaiiviliiAndauadng (highlight pattern) 2) LSinads (shading pattern) uag 3) lWIANVIaA (shadow pattern) (Cuttle
C., 2015; Hansen et al., 2022) Lﬁ@ﬂ’]iﬂ%’ngULLUULLmLLazLmﬁ’ﬂﬂa'ﬂ Fevilyinsiiuasuy 3 9a (3-point lighting) Duiidew
Feusznaudie 1) wawan (key light) vnefs wasiidauataannniuasdy q weeluasiifesnistiugatu 4 vuing
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JEAUANNEBIAINA (illuminance) VuNURILAZ UG (Feltrin et al.,, 2020) dnuideiigrfiunisdesainaunusuau il

N1SMNUASATIAINANNEBEIN9TENINTR AU UMY (iluminance ratios) 1 5:1 kag 10:1 Wud1 dns1dIuANNdedadng
senineingiuiiunda 10:1 laaviuunutuveu (preference) gen3nf 5:1 (Ko et al,, 2016)
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2017) WU NNSNARBINISABIATNTURNSAUNANIULIAYH The National Museum of San Matteo @953USIUAINING
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#3lnaulld (trigonometry) Tunsiuiamyuduadliseiunssy auaunis [1] lnghl B fie yuduasnislay (ae) d Ao

SEYLWIINAILANDIUTERUINTTH (M) Wa r AB ASINTNVBIVUIAUSERLNNTSUTNRRINAULAUNA19YBIRSLAN (1)

B = 2atan (g) .............................................................. aunns [1] (Cuttle C, 2015)
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2 1 Msdesainveanidlay spotlight TikAdnganudia.

fian: Light for Art’s Sake Img Cuttle, C., 2007. Routledge. %ti1 201 wag Lighting design a perception-based approach lag Cuttle, C.,
2015. Routledge. (https://www.routledge.com/Lighting-Design-A-Perception-Based-Approach/Cuttle/p/book/97804157319737srsltid=
AfmBOopGeYWS5gLaTmlv_EC599kyO8Asl7PAFdrgimCrZMYq9anYaq7Z)
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nOUsEaAlun1se8NLUUNSADIaINN WilonauauassEAUNsTuiReItudn vy sNUNNTiLasEing uasdeves
nelusies (Lighting Design Objectives: LIDOs) NM590nWUUNTEDIEI19AINA1IUTENIUAIY 1) ANNEDIEIN9LA8UINURY
neluiios (Mean Room Surface Exitance: MRSE) waz 2) 9nsndiuaudesainadvnesenuiilaeseu (Target/Ambient

1%

Illuminance Ratios: TAIR) @ MRSE 1Agadesiuaiudesainslngsey (ambient illumination) 3agnidoulesiunissus
mmadm%qﬁyuﬁsuaﬂww‘ (Spatial Brightness: SB) w3afifie Auaindluanmuindeuniiein fuaunnvietes (CE,
2020) muA319 1 @ TAR Aednsrduivsvenismnulanduainnisdesiuing @eslesiuauamds viomssuiniu
nsupauTBsLywd (Visual Emphasis: VE) srasmand 2 Masuaninal MRSE waw TAR vildazninbetuannisldmens
d593Ures Cuttle (LIDOs Spreadsheet)

audesaEhaisvesiuinngluies (MRSE) nannsiasanunasiiinnsenuasuuituiiosg 9 nelustes
uaz¥an Aufwadulinsgandunasuisain uasasiounarisdueonin Mnmsassiouasinanineluowiliig

Fuilatesnnuaineneluviosiu Tun1smiA1 MRSE flaunisiugnu Asaunis [2]

MRSE = E";A—A ....................................................... aums [2] (Cuttle C., 2015)
s

1089 M, A9 AIANUEINUDINRINDENNNANURT Lag A, AD NUNRIVIBY (m?)
son aunslagnAnfuiisdseusUliswiulusinsumMITaeImsdesaing 1INMITNReIN TILT VI Tae T DULAS
Ferevilyin1sAwIn MRSE walugunngadu (Duff et al., 2016) AsaunIs [3]

First reflected flux, FRF
Room absorption, Aa

MRSE =

Lol wandannisasviounansn FRF = Y E.ga)ArsPrs 9 Ergqy AD AIMNERIAILAIATIVUN I
nmeluies (lux) uay p,s Ao AduUTEANSNMTazToULaaItURINElWTDY d1l Ad = Y A,(1 — prg) T (1 — prg)
2 | o a £ a v ~ ! v & v &

Al ArduUsEANSNsRanAukasn ey Weunuauinagliluauns 4]

MRSE = LErs(a)ArsPrs
ZArs(1-prs)
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winiuiin1eluiendunisnsgatswuy Lambertian Aanisasiounainszdanszatsauysaiuuy (diffuse
reflection) wasaeiouaznszatevinsmsnaulagseuiuitukaslidsiuwuaIniliingfasviouliniuadium 9

TnglsiFusufiemavesidaunn (Lambert & Dilaura, 2001) Ay wAISRAVOURITUIE A LAlAY
Mg = LpgTT e e @unns [5] (Duff et al., 2016)

1987 Ly A9 AIAUAINRA8V0INURINY 9 (cd/m?) Fsanaunisil [5] arunsaldsiuivaunis [2] ved Anliia

(Cuttle) ausulglunisAiuanm MRSE 91nA61e 9 Alaainnisdnassnisaesainslulusunsy

Tuduveanismsnsdumudosainadmunadeiiuilaeseu (TAR) Haun1siugiu fe

Target surface illuminance,Eg

TAIR =

................... aunns [6] (Cuttle C, 2015)

Ambient illuminance,MRSE

' v
= g a

Fanasamvesnsdesainsinnnsgnuuuiulndmansusasiuig Exs 9siiuminainalaenss B gy Tuiue

v
v

MRSE anunsasdieuduaunis tasadl
Ets = Esiay + MRSE s @unns [7] (Cuttle C, 2015)

Wothaunisa [6] wnuesieaunisi [7] 3elamduaunis [8]

TAIR = 28@ 4 aun3 [8] (Cuttle C, 2015)
s :

A134 1 Maigeuleanssuiamuadadiiuivestyed (Spatial Brightness: SB) ffusefuA MRSE

spatial brightness (SB) assessment mi%’uimwaiﬂQtﬁﬁﬁuﬁ%mqué MRSE
SB-7 Very brightly lit 319370 1800
SB-6 Brightly lit i 800
SB-5 Slightly brightly lit anadntiay 350
SB-4 Neither brightly lit nor dimly Lit laaauayldadn 160
SB-3 Slightly dimly lit adanien 70
SB-2 Dimly lit @ 32
SB-1 Very dimly lit adunn 14

‘17'1|m: ARLUBIIINATI9VBY Investigating mean room surface exitance values for office lighting a8 Durante, A, & Kelly, K., 2022.

Lighting Research & Technology, 54(7), #tl1 657-673. (https://doi.org/10.1177/14771535211044665)

a3 2 nMsidenleasznintimsiuitimsiiunmriiunisueadiureanyed (Visual Emphasis: VE) fuszaudn TAR

visual emphasis (VE) assessment nssuifansiustunsusaiiuvesayed TAIR
VE-4 Emphatic Fandsgamuaulangause 40
VE-3 Strong SAnlatennulaniu 10
VE-2 Distinct FAnlatannnuuansi 3
VE-1 Noticeable Fanlatensuiy 15
VE-0 None Ligdnteniaudu 1.0

fis: FAuUase1nes13wea The luminous flux field as a basic concept for interior lighting design Tne Cuttle, C., 2024. Lighting

Research & Technology, 57(3). (https://doi.org/10.1177/14771535241261266)
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MMM 1 MINABINITANNTANYNUIA (subdued) wazHpuAa1Y (relaxing) @1a1doNY Sedy SB-3 ¥3BsINN &4
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wirfuen MRSE figsening 14-70 visaidenldrdsnariieseanisiisnsdiunnudesairadwineseiunlagseu (TAR) 4

1 = Yaw = o

GRVIGR dnmaiﬁlﬁﬂmﬁumwﬁgq‘ﬁu (Cuttle K., 2023) A1 MRSE ﬁﬁwﬁqm Ao 14 ﬁqﬁumﬁ]&Jﬁmmwuﬂ%ﬁhé’dﬂdnL‘fJumzwﬁmﬁ
firsandtelildnissuiiamaduniniigs uenaind minen TAR=10 shlviaudnuazvesingiildunsdesainamdniy
alaawiu Widagala (Cuttle C., 2024) Fansafusesu VE-3 JulU vewinfuen TAR ﬁagjiwdw 10-40 M1UM1574 2 {338
SadenldadinaadunasilunisfinsanuasUssifiuna Wslausuus LuIvnan1seanuuuMsaesaaiUssaunssulsl
UNZEANLUUADYHD

U a o |

wennil Tuudvesniseysng wud dinddevanevindemniwmedansiaiamenmaeszerng viselnlaunsaums

Y Y o A 9

(photogrammetry) lésauiuingdauanslusaing wietngndenanmlaine Weswndumadaniaiulndidesiving

q q q
v

AULUU (¥R Wauiy, 2566) LLazﬂisqﬂﬁiﬁ?‘lﬁﬂ%amwﬁﬂuizﬁuﬁam%wuas@ﬂﬂifﬂ"ﬂﬂ (U3¥# vudeLin, 2567)
i NuATeRni U RS AusiiadoutiasifedosRusnTuenthudes Gwa durag wagnasnn vugy, 2559)
nsdafuteyansemssulunalusuuuuingaiiousss 3 Samemedalwlaunsuwviiienseydny (gnsdnd nesusu
wazsaulaf Weounsea, 2566) wensasieiifisAasiiaiouass 3 Hfnudenn Tude From the cave to the virtual

museum: Accessibility and democratization of Franco - Cantabrian Paleolithic art (Garcia-Bustos et al., 2022) Judu

sz auisae

A1999NKUUNITIVY

iesnussiunnssuldaningidminun faduglassasoninadoudis uasvinisdesaindluanuiiade
nsasauvudiaes 3 Gadudnmadentunisudledymdinan §idedaiauaziuuudiaes 3 faldsmiunisdaes
nMsdesaideTeNsLas DIALUX evo 13 iilesniliidsenSeudiou MRSE fitpannanuiiassiunasassaimiudeaing
T DIAlux evo WU fAnuaaimndeusuiies 1.4% (Nurhuda et al., 2023)

Tunmsdaesnsdesaing fAdermualivssRunssumeguuuviuindsiuniauiunds ndeufadsadlau i
wanuieliadlagseu ambient light) wagmslauilvilasunuseAuinssu (accent light) lusnszyiiuuuafis 30 asm
\ievAnidsauaaunan (SLL, 2015) Frduasy WARIgUNS wazudndssnsuadannfiunniiuly (Feilo Sylvania, 2015;
Thomson, 1994) ¢an 2 [N] AMUAFATAAIAIE 9 13U ANANEBIEINN (illuminance) kagA1ANEAINN (luminance)
5oUUSERNINTSY AUNENNSVBIRUUBLE wavuaen (Gibbons & Hankey) (2005) slanw 2 [4] nsel@ne oNis e
Aavzand 1UaYIN131987 08:00-12:00 1. wag 13:00-17:00 u. Fauand 365 Tu naenUlufiiuven s3una1dauans 2,920

N0/ UseRunnssulddnuiiasssuvfsneglung

Y 9

uinndauansdiuasaindsmansenusn sERuUALdosaINegaan
(maximum illumination, Eqm;m) wuzi1egfl 200 lux wazszRuANdeadnazangedn (annual luminous exposure,
Hy) 9 600,000 lux-hours/year (SLL, 2015) Tae¥aluwndmuuuivessyiinnnssy uenaini nssaitaen Ewﬂ Wie
200 lux enatdumsendmsumsinuansiidesnsnisdeatiudiolriglamsu viefsgamaulavesivu sidvaandanie
FelouAwrumIuuiy wsenainisiakans lnedidnal Hy TaiAuinamfisvuals (Brzezicki, 2021) wazdaiivun

E. .., Wegsening 200-500 lux 8nsne (Wei et al., 2020) fstiugidedaimunseauadnaridunaeinisyssdiu
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Accerft ight
Ambient light  Accent light (LIFS) (L 1r) (L2FS)
¥ R ¥ 7

700

e

1
(.IFS) (L1F) LZFS)
Accent light

+
Ambient Ught Ambient Uight = Amblent Uight

(n]
A 2 [n] duvtsnsananidlasdetadng (1] n1sinrungninA1ALdeaInanagAINaI UL IUSERINNT Y.

un: {338, 2568

AuUsnAne lun1sanasen1saasainedae DIALux evo 13

N

Weldmruaduusaivay fAevuiaviewmnass UssRungsy wiuine uasa udnuazvesmislay enldnislay

e

1Y V.

484 iGUzzini WoNNT) iieliuasnszaresnaiiausuagasaunqunsuivannzuadlunn p aeluvios @é‘]’a%’aam&gﬂ
ambient light 911U 3 aaslan wagdn 3 Aslaud sy accent light ﬁﬁagm”']LLaaﬂiaUﬂqmﬁwizﬁmmm AUTAU
fvuarduUsE AN MsareuLAweIIRY () 3 SYU Ae Py: Prans Psin BINNUDULIAIIATEIU EN12464-1 2011 fifien p
U 0.2-0.4 uifs 0.5-0.8 iwAu 0.7-0.9 (European Committee for Standardization, 2011) JUKUUNSABIAINN 4 JULUU
6 anmzdmiunimaley way 9 anmvdmsuassnslay tuuaduidesazseiumiudesainsuasavaisay lisuds

ANUNINUA 90 HAFNTHINITT 3

AN519 3 FwUsnAanwIkazNsivuasiklslundTuneiunisinassnisdedainawiyseRuinssuldl

fiuusaunu fuushy AauUsnny
oamnaaed / UssRunssy / uwviuing 1. Anudesainaadovas

#o9NAaBI TN 2.9 x 5 1. g9 2.85 U. AduUTEEND e | Wide fu | uvu | uneluies (MRSE)

s " A 2. dnsnduaNdIEIng
Lifigoaln N9 VIDULAITDINURD M

= " ” wWhvunasieaaing
UszRunssuldunzadn (wsenmssu) C W F S
1nesau (TAIR)

YU 20 x 20 ¥U @9 70 Y. P 0.9 0.8 0.4 0.8 , .

P N bl 3. ANUABIAINGIEAUY
AdnUszAndnsaziounes 0.15 Do 0.8 0.65 03 | 065 |  gusshunnssu (E,,)
WU 2R 32 x 36 T g 120 T, Di 07 | 05 | 02 | 05

aalan / JUuuuMIdesadng / an1igies 334 90 WS
1. ussiidosUsziunnssu (accent light) L. key light dasihumih (L1F) = canmzuaix3p =18
- JUIPLC-LVI-M-19-930-MD-REM | & | 2 key light dossinudna (L1FS) 6 anuAI X 3 P = 18
. = e
- 10U 3 a9lau (L1F/L1FS/L2FS) g 3. key light desiunii + fill light dossnudng (LLF+L2FS) + 9 dnMITNAI X 3 P = 27
2
- mdale 2w/ Tau 2 | 4 key light dosshudne + fill Uight dosfudng (LIFS+L2FS) = 9 @nmizuas x 3 p =27
- HUEUE 24 BIAT 1. ansuasdmiuunasniidauasiidotUszfiuinssy 1 a9 | wanswe:
- %
- UsHnauuas 133 iy (LIF/L1FS) + umasiiflauaslaasou (A) L - accent light
- CCT 3000K A ] key light 91A@UMT key light 97n@1ULg F — front light
\
- CRI90 _ / \ ] 1 L1F 100% + A 25% 1. LIFS 100% + A 25% FS - front-side light
~ R990 \ |‘ \| 1| 2 LiF 100% + A 50% 2. L1FS 100% + A 50% A - ambient light
\s/ 3. L1F 100% + A 100% 3. L1FS 100% + A 100%
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4. L1F 50% + A 25% 4. L1FS 50% + A 25% 100% - Walviéndt 100%
5. L1F 50% + A 50% 5. L1FS 50% + A 50% 509% - ‘Vi%LLﬁﬂL‘MﬁE] 50%
6. L1F 50% + A 100% 6. L1FS 50% + A 100% o “
1 ) ) — — — 25% - AIELNED 25%
2. waalasau (ambient light) 2. ANMIZRASEUTULRAIN L EALAINEDIUTEALINTTY 2 A9
- U IBRO6-TR-930-FL (LIF/LIFS + L2FS) + unasrifiauaslagsau (A)
- 1uau 3 andley key light 11t + fill light 919 key light 419 + fill light 419
- ﬁqé’qvl,v\l 16 W/ Tau 1. L1F 100% + L2FS 100% + A 25% 1. L1FS 100% + L2FS 100% + A 25%

o 0y 0y 0/ 0, 0, 0/
_ lqlllﬁ']LLﬁQ 58 9961 2. L1F 100% + L2FS 100% + A 50% 2. L1FS 100% + L2FS 100% + A 50%

- 3. L1F 100% + L2FS 100% + A 100% 3. L1FS 100% + L2FS 100% + A 100%
- UFunauLEs 871 guuu

4. L1F 100% + L2FS 50% + A 25% 4. L1FS 100% + L2FS 50% + A 25%
- CCT 3000K . _ 5. L1F 100% + L2FS 50% + A 50% 5. L1FS 100% + L2FS 50% + A 50%
- CRI90 . 6. L1F 100% + L2FS 50% + A 100% 6. L1FS 100% + L2FS 50% + A 100%
- R9 90 A ‘{ i ‘\ 7. L1F 50% + L2FS 50% + A 25% 7. L1FS 50% + L2FS 50% + A 25%
| "J . 8. L1F 50% + L2FS 50% + A 50% 8. L1FS 50% + L2FS 50% + A 50%
kﬂ 9. L1F 50% + L2FS 50% + A 100% 9. L1FS 50% + L2FS 50% + A 100

va o

fian: §3de, 2568

ATILNNA ATUNA LAZIEUBLULIUININNITIDNUUUNITHDIATN
WNEIINISRITUINAEN1SUTEITUNG
- funaAmudesainuedsvesiiuinangluies MRSE eUssdfiuazidendn MRSE @ 14 Fuly
- fnasnsidumiudesainaimneseruaindagsou TAR Wedssdiusavidondn TAR @ 10 uly
- *J“Whmmdanadwqqqmuﬁuﬁuﬂizammiu (Eqp) dieusuiiunazidonaniilaiAu 200lux dmsuenil
51319 200-500 lux Tin1sAunanfieansiuiuiy wiesiwiudaluslunisdauans Tnsfvunmseiuanudes

ainsAraNgaanuuIng visewwIsruRe (Hy) laiiin 600,000 lux-hours/year (SLL, 2015)

FarssamBmsssiosusemelurios
By | ‘ e | ‘ i
[ |
v
sUkuNsEReEdNg
key light 9Mn#nuviin | \ key light 3n#nudna ’ | key light %t + fill light $n¢ ‘ | key light #1 + fill light $19
[ [ [ |
________ .
| | .
I i e | | Tunsdifien MRSE v TAIR
Il 214 | <14 > 10 <10 ||| fladwileviiorssoaduNo 3z |
| [ Y o ‘
1| Yes No Yes No ||| Tisnlugdusisly
| O————— Py —— )
Iluminance
< 200 200 <x < 500
Recommend Reconsider
..................................... ! '
' e : funumsnny | | faddnammssausns séalueg/Au |
| < 200lux Tunsaifitinnsdnuang | . . Y drva : . o . !
Y . % . ihluldldme Juiildguiums || wiariudnusans viseandiulu
8d e/ naomisU (36531) = ) [ T < 5 !
dauamsliai | FuA vide Paluydu Tumsdnuans |

2 3 Tpsasnenisiansanuagsuseiiunanissnasinsdesainunuseauinssuly.

M 6398, 2568
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ANSANYILUININNITEBNUUNNSEDIAIN WA UTERANINTSU TN LA NLUUABEFR 2INN1TINABINITOBNLUUNSABIEINS

o

FYABUNILABS ANUNTOLAAIHARAZIASIZUNALR Fatl

A3 4 HANSAUI MRSE, TAIR uae E,, luguiuuuamen (key light) nilsna91naumii

sUnuUnsdReEINg ANIZUES Viosdisidn p. VoTisiA g Viasiisidn pg,

‘ MRSE TAR  Eg, MRSE TAR Egm MRSE TAR  Eg
£ k1 ) ) )
T iR e i L1F100_A25 16.15 14.74 238m 849 272 231 465 486 226
<
+ Laenttne | oo wweue]  L1IF100_A50 2824 892 252 [ 1472 1616 238 N782 294 230
S L1IF100 A100 5264 53 279 2719 927 252 | 1426 1669 238
Py L1F50 A25 1414 891 126 732 1626 119 391 294 115
N4 {

%‘ L1F50 A50 2632 532 140 1358 928 126 711 1673 119

| L1F50_A100 506 33 167 2599 542 141 1355 937 127

un: {398, 2568

MRSE - Mean Room Surface Exitance — Anudesaingnasvesiiuinnigluvios

TAIR - Target/Ambient Illuminance Ratios — 8ns1dIuAINdDsE T mnereiufilnesou

WU HadnSnnsdesainandmalile MRSE214 way TAIR=10 Hviavun 3 anTiewas agunasunIsn 5 Ao

71579 5 wan1siwisvnuuiulazianldlunsdauandduzunuy (key light) nilansaindudig

Das Do psy  dww  Eg, A Hy Jw/duaiAl H,  dlwymniudl Hy
: (lux) (lux-hr/y) (lux-hr/sy) (lux-hrsy)
A B C 3 238 315 599,760 6 594,048 6 521,220

flan: §3de, 2568

1579 6 HANTSANUIN MRSE, TAR wag E_.,, Tuguuuunaman (key light) nilanisaindudng

sUlUUNSdReddINe dANasuEd Viasdisien p., Fosfifien P, Viasdifien pg,
MRSE TAR E., MRSE TAR E,, MRSE TAR Eg

£ * W W W
2 ) LiF L2FS)
B e sl B L1FS100 A25 1626 953 155 857 1715 147 466 30.72 143
< :
+ Josentie | aosiome | nbcwe] L1FS100_A50 2842 591 168 |[1478 1042 1547787 1867 147
i) L1FS100_A100 5283 369 195 2718 618 168 | 143 10.77 154@
& P = B
3 L1FS50_A25 1422 592 841 74 1041 77 393 1867 73.3
4 L 8 -

F L1FS50 A50 2636 369 974 1361 618 841 715 1076 77

% L1FS50 A100 50.74 244 124 2602 377 982 1358 623 846

MRSE - Mean Room Surface Exitance — mnudesainanfsvesiiuiianigluvia

TAIR - Target/Ambient Illuminance Ratios — 8n1dIuANdDsaAthmneseiunlagsau

v
o

WU nadwsn1sdesaIdmalild MRSE214 way TAIR=10 Ivaviun 2 01w a3UnanIumsne 7 fie

71519 7 wan1siwisvnduiuiulazianldlunsdauanduzunuu (key light) nilansaindutig

Das Drens ps  dww E WA Hy Jw/dua Al H,  @luymniud Hy
) (Wux) (lux-hrsy) (lux-hrsy) (lux-hrsy)
A B’ 2 154 365 449,680 7 449,680 8 449,680

€

o5

fun: f3se, 2568

&
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AT 8 WANIANLIAL MRSE, TAR way E,,, lugunuuuaménuaziasaiy (key light) annsumt + (fill light) 91nsuda

pAIONTERERREG RN ANIZUES Viasilsidn p., VoIFIA g viasiidian pg,
MRSE TAR Eg, MRSE TAR Eg. MRSE TAR  Eg,
= (lux) (lux) (lux)
@ -
g : L1F100 L2FS100 A25 | 20,23 17.68 357\1084 3209 348 599 57.26 345
T e sl K | 4F100 LoFSI00 ASO | 3228 11.49 37 IE697 2092 355919 3777 347
D fowein oiwe  wbewws] L1F100 L2FS100 AIOD 5659 703 398 [29.39 12,59 370%5.62 - IBB
@ G @
= Wy W g L1F100 L2Fss0 A2 [ 1807 1649 298958 3018 289 53 5378 285
ic I |
By % LiFi00 L2Fs50 As0  [30.37 1027 312°I58T 1865 296349 3392 288
< 0 N\ —/
o a LIFI00 L2FS50. A00  54.59 621 339 [2832 1098 3111496 1978 29
1 L )
3 | LIF50_L2FS50 A25 162 1142 185854 2085 178 459 537.65 173
N
LIF50_L2FS50_AS0 2836 702 199 [ 147 1259 185785 2256 177
LIF50 L2FS50 AL00  52.69 429 226 27.16 733 199 | 14.26 1298 185 @

un: {3de, 2568

MRSE - Mean Room Surface Exitance — Anudesainsnasvesiiuinnigluvios

TAIR - Target/Ambient Illuminance Ratios — 8ns1dIuANdDsE T mnereiufilaesou

WU Nadwsn1sdesaIdmalile MRSE214 way TAIR=10 dviavan 13 @013 agunaniunisid 9 fe

71579 9 wan1sAwINT L Tukaznaldlunsiakanduuiuy (key light) 91n@umi + (fill light) a1ndutng

Pq [ ps  dww Eg,  duA Hy Jw/duaiA Hy  dluwvyniud  Hy
(lux) (\lux-hrsy) (lux-hr/y) (lux-hrsy)
D F H 3 355-357 210 599,760 a4 594,048 4 521,220
E G 2 370-371 202 599,536 3 463,008 4 541,660
| K M 3 296-298 251 598,384 [ 495,872 5 543,850
J L 2 311-312 240 599,040 a 519,168 5 569,400
N O P 3 185 365 540,200 7 540,200 8 540,200

un: {39, 2568

AT 10 WANSAILIAL MRSE, TAR wag E, luguiuuuamdnuazianady (key light) 99naudng + (fill light) a1nsuda

sUlUUNTHReEINe AN1ITUES Foafidien Py Hosdiidn P, .., osdidan pg,

MRSE TAR E., MRSE TAR  Egm MRSE TAR  Eg
= (lux) (lux) (lux)
2 1' LIFS100 L2rs100 A25 [12002 1304 261094 2294 251 61 4033 246
% et st b | eci00 1 oFS100 ASO 3255 842 274 TAT.A6  15.08 258952 2684 250
§ oo amwwies wmvecwn| L1FS100 L2FS100 AIO0 56,98 528 301 2057 923 273 T 15.75 16.38 258@
% N LIFS100_L2FS50 A25 1833 1135 208®9.75 2041 199 536 3637 195
+ 1 Q LIFS100_L2FS50_A50 3048 725 22171597 129 206@ 859 2305 198
% ‘ 4 LIFS100 L2FS50 A0 54.88 452 248 2841 7.74 220 71503 13.71 zo(s@D
) | LIFS50_L2FS50 A25 1628 842 137 858 1504 129 466 2683 125

LIFS50_L2FS50 A50 2843 528 150 1478 92 136 7.88 1637 129
LIFS50 L2FS50 A100 5283 335 177 2719 552 150 1431 95 136

flan: §3de, 2568

MRSE - Mean Room Surface Exitance — Anugdasainanasvesiiuinnigluvios

TAIR - Target/Ambient Illuminance Ratios — §aT1d@umIdesdE Ll mnefeiufilnesou
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WU Nadnsn1sdesaIndmalile MRSE=14 way TAIR=10 fviavun 6 an1e aunaniumsns 11 fe

M1519 11 wan1siwindnuiuiazianldlunsdauanduguwuu (key light) 1nmudne + (fill light) 91namutng

Das Drens ps  dww Eg,  TwA Hy Jw/duaiAl Hy  dluwvyniud  Hy
) (lux) (lux-hrsy) (lux-hr/fy) (lux-hrsy)
C D’ B’ 3 258-261 287 599,256 5 542,880 6 571,590
F’ G’ H’ 3 206-208 360 599,040 6 519,168 7 531,440

i 138, 2568

dsduazanusiena

MNUsEENINIULUUNITAD9aI19 N15809970 key light + fill light dilen1asun1sUseliuginndInIsaes
910 key light Lilgqaenaifgn danin 4 lasanizuuuy key light 9and1umt + fill light a1nA e unsUsEIEY
uNiiga Ao 13 wadws (D-P) 599a31 AogULUY key light 99nsudns + fill light 9 ndutnasitumsUssiliu 6 nadws
(C- H) dauguuuy key light 31nauniisIun1sUseidiuiies 3 naans (A-C) uag key light 9MnaudaIuNIsUTEIEY

Wig 2 WNaans (A- B) SIUNAANSNHIUN1TUTEEY 24 NadnS (A-P wag A’- H’) 91n919%us 90 Nadns

o))
o

¢ o TAIR210

MRSE - Mean Room Surface Exitance
w
o

MRSE214
10
"] [ ]
0
0 10 20 30 40 50 60
TAIR - Target/Ambient Illuminance Ratios
Pg: O LIF A Uirs Pren: © LIF A Lirs P @ LIF ! WL
O L1F + L2Fs © L1FS + L2FS B R+ L2Fs @ LIFS + L2FS W F+12Fs @ LIFS + L2FS

A1 4 uwnugfinszanefiinauel MRSE uag TAR vasnsesnwuun1sdosadnaianundu 90 wadws

n: {398, 2568

Z 450
2 400 -
& 357 31 355 0 3
g 350 "]
= 208 312 296 31 29¢
& 300 5 © =
9 261 258 258
5 250 238 238 23 238
k © 206
185 *
154 |
A
R
P - & j@m 3 Jﬁ. & & &5’0,
&7 S@“ & \3& &
Y de 0 Y  da v Yy by )
VipanliANTAIDULAIGS WRINAINTALTIBULEINANN VioandAINISTAIDULERN
Pay: O LIF A 1iFs Prani: © LIF A LiFs P @ LIF A Lirs
O L1F + L2Fs @ LIFS + L2FS B 1F + 12FS @ LIFS + L2FS B LiF 4 L2FS @ LIFS + L2FS

A 5 uHuQi 24 nadnsiunsUszdliularAALdIaI g UUILR U SERNINTTY

=

n: §3de, 2568
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D!

mnUszdiunnseauAnsasiouwaingluies wudn viesnden P, H1unsUsEdu 8 Hadws P, ., H1UN15UIEEY

9 HAANS Uaz Py, NIUN13UsTEU 7 Haans Bananledn weslilian p,.,, Swwliuiunsussfiuaninninvesniien O,

Uay Py, HANIMIUNN 5 esainresnlien P, dwalikadlassoudiauainsnniuluvililaan TAR s Gelariunous

Y

' '
a A o [ % Y aa

mMsUszifiufiimun asstudiaiesiiien pg, fuin azlden TAR g9 uduadlassoundudamaindliifiosne nud
fvun feduresiiflen o, Pendndssaruaiidesseviiinauiull dealddanuaunanisiiunisddunm
N150UINY UagAILAUILHN

uanani luanneuanientu mndesingiedu Turesdiien p deiu avdsualiien E o vutszfinnnssy
wanenaify danudn E i vudssiinnssu luies g > Prg, > Py, 19U key light 970 umidn 100% + fill light 9710
#1ude 1009 + ambient light 50% luvtes P, a8l E,, 7 371 Wx dau P, I B, 355 Wxiilosann B,

Usenaulumenamienss (direct light) 3nnlalan wazuasnneoe (indirect light) aannsagviouasnelusies Bavioanil

'
v a

Pq: N3gANAULETey Sensavviounnn vivlde B, wnanuldsiae ndufuBeeadill g, nsganduuasinn vie
nsavvieutesviliilan B, fisnin Mndedanadingn Ssdsmaunfuviedaludlunisdauansdae e1anaaldin
Frunutu vietludumsdauansusios Py < Prans < Pin

sl anmsRarsanlpenins ierfislenalumsduaiunadnunzvssUssRunnssliunsadnuuuassiliin
Tnaisunazinisgalasndedu safumssnmongiagdnuans Suwamns Ae 1) duandnonss denlifesdauansd el
Prane (C: 0.8 W: 0.65 F:0.3) 2) un1sesnkuun1sdesainudenidsiuuunisdesadng key light anndrumsauiu fill
light 9nA1ug1e 5098311 AagUUU key light v fill light fidesainadiminusziunssulfaniedeciede-van

3) pnuniseusneiasnsidIusw Tunsdlil MRSE=14 TAIR=10 wazan E_ ) Tdifiu 200 lux annsadauans 8 alumniu

GG
& a ] ' & a a | i o v Y o ¢ A
AaRANIU LWANINAN E?Nﬁﬂ Uuwumﬂigmmﬂﬁuagizws’m 200-500 lux UNDDALUUAITLIILANUNITAY LNDITILLNY

UszflunsIAnaI Uiy MseseasiaIn1sInwLandsald

YoLAUDLLUY

o =

fnuUsEnis WesanndideinisAnwilesruieiunisesnuuunisdesalnundsefiunnssy

NUITEEITRT

£ ) o & A o aa o a ° = ' e a vaa av v
ldunzaanuuuassdllunnuduasedalidnnaneswlsnaisyinnisanwaell e1afnwUsedunssulindouin wavdls
§5UANANA1DDN LU TIUNIVUIATDITALENT FINUS JUMUUNSHRIEIN SEAUAINEIN LAYNISNTLANULAIVDINIG LAY

Tuguuudu 9 viensdifidauansUssRnnssulivarsiunieluioudsaiu Wusiu

AnAnssuUsENIA

muﬁ%’afﬁé’%ﬂﬁaﬁuaqunuawmzijﬁm%%wmé’a FufuauzanUnenssueans uanIaiumIneae
I§$unsatuayuyugunsaimsideuazanuilunisaiiauudiaes 3 iian mans1ansd nesuvdv a3ledu dady
91915671031 uazverBUNSEAN fRIMansIaNse n3.ofnsI Uigns Fudue1ansdiivinunsin lifunmeynsizi
Funuussisnssdliuneadnuuusesiafioduiedddunuidean anudgnus Induseiiu Idsuamueunmgilumsdisg
wasfiudoyaussinnsauliianuefistusiAavzan uarldfumnuoyasgiaindnnanevuidldnariuneen u il

Mrpetiemde Timuwuzi uaglinddla fidedwetielemativeunseanmnyinuduetigs



anseAnans atuil 2/2568 - 502

UIFIUIUNTY

InTNus Fanddng. (2560). fﬁ@ééazﬁ@?ﬂﬂ%ﬁmnim [material and media in sculpture]. U3 leiues
WauTingu.

Fana Furmg warnadnn Tangu. (2559). mawmuifisfastadousiauiifedesiusntuentiudes. 175395399077
Z’a‘\u§EJU1J7EJ§’@EJW'5$?MJQJIM§7, 14(1), 49-61. https://ph01.tci-thaijo.org/index.php/crma-
journal/article/view/243083

U313 vugdeiiin. (2567). nrsuszendlginlnunsuun3nunIseIunIme 1811989078, https:.//www.onlb.go.th/product-
blog/a2673

WITUYAN 3LeBU. (2565). kae-mans-Aal : n1saesaINa msuRsiaviuazefal. dinfiuiuieuainsel
UNINEAE.

gsAnA nowway wazfaulyd ieusana. (2566). m3dauiutoyansewmssulunaluguuuuinguaiiousss 3 fdde
wedalnlnunsuvdiiienseysne. 1sarsivinismeluladonamnssy umninerdeswiggsuns, 8, 1-16.
https://doi.org/10.14456/journalindus.2023.1

qud uauiv. (2566). a3luna 3 967 iaidalnlaunsuums RealityCapture Advanced.
https://www.mebmarket.com/ebook-291235-a3513lutaa-3-HA-matalnlnunsumi--RealityCapture-
Advanced

American Academy of Ophthalmology. (2025). Color vision. https://www.aao.org/eye-health/tips-prevention/how-
humans-see-in-color

Brzezicki, M. (2021). An evaluation of annual luminous exposure from daylight in a museum room with a
translucent ceiling. Buildings, 11(5), 193. https://www.mdpi.com/2075-5309/11/5/193

CIE. (2020). CIE S 017:2020 ILV: International lighting vocabulary. https://cie.co.at/eilvterm/17-22-060

Cuttle, C. (2007). Light for art's sake. Routledge.

Cuttle, C. (2015). Lighting design a perception-based approach. Routledge. https://www.routledge.com/Lighting-
Design-A-Perception-Based-
Approach/Cuttle/p/book/97804157319737srsltid=AfmBOopGeYW5gLaTmlv_EC599kyO8AsI7PAFdrgimCrjZ
MYg9gnYdqrZ

Cuttle, C. (2024). The luminous flux field as a basic concept for interior lighting design. Lighting Research &
Technology, 57(3). https://doi.org/10.1177/14771535241261266

Cuttle, K. (2023). Current LiDOs document.
https://onedrive.live.com/?redeem=aHROCHM6Ly8xZHJ2L m 1zl 2YvcyFBc3E 1aWFkQktNRkcdbmtxX0ludjVo
MHhYeW1EP2U9RTNhbDd3&id=46C12841A789B9CA%2114713&cid=46C12841A789B9CA

Duff, J., Antonutto, G., & Torres, S. (2016). On the calculation and measurement of mean room surface exitance.
Lighting Research & Technology, 48(3), 384-388. https://doi.org/10.1177/1477153515593579

Durante, A., & Kelly, K. (2022). Investigating mean room surface exitance values for office lighting. Lighting

Research & Technology, 54(7), 657-673. https://doi.org/10.1177/14771535211044665


https://ph01.tci-thaijo.org/index.php/crma-journal/article/view/243083
https://ph01.tci-thaijo.org/index.php/crma-journal/article/view/243083
https://www.onlb.go.th/product-blog/a2673
https://www.onlb.go.th/product-blog/a2673
https://doi.org/10.14456/journalindus.2023.1
https://www.aao.org/eye-health/tips-prevention/how-humans-see-in-color
https://www.aao.org/eye-health/tips-prevention/how-humans-see-in-color
https://www.mdpi.com/2075-5309/11/5/193
https://www.routledge.com/Lighting-Design-A-Perception-Based-Approach/Cuttle/p/book/9780415731973?srsltid=AfmBOopGeYW5qLaTmIv_EC599kyO8Asl7PAFdrgjmCrjZMYq9qnY4q7Z
https://www.routledge.com/Lighting-Design-A-Perception-Based-Approach/Cuttle/p/book/9780415731973?srsltid=AfmBOopGeYW5qLaTmIv_EC599kyO8Asl7PAFdrgjmCrjZMYq9qnY4q7Z
https://www.routledge.com/Lighting-Design-A-Perception-Based-Approach/Cuttle/p/book/9780415731973?srsltid=AfmBOopGeYW5qLaTmIv_EC599kyO8Asl7PAFdrgjmCrjZMYq9qnY4q7Z
https://www.routledge.com/Lighting-Design-A-Perception-Based-Approach/Cuttle/p/book/9780415731973?srsltid=AfmBOopGeYW5qLaTmIv_EC599kyO8Asl7PAFdrgjmCrjZMYq9qnY4q7Z
https://doi.org/10.1177/14771535241261266
https://onedrive.live.com/?redeem=aHR0cHM6Ly8xZHJ2Lm1zL2YvcyFBc3E1aWFkQktNRkc4bmtxX0ludjV0MHhYeW1EP2U9RTNhbDd3&id=46C12841A789B9CA%2114713&cid=46C12841A789B9CA
https://onedrive.live.com/?redeem=aHR0cHM6Ly8xZHJ2Lm1zL2YvcyFBc3E1aWFkQktNRkc4bmtxX0ludjV0MHhYeW1EP2U9RTNhbDd3&id=46C12841A789B9CA%2114713&cid=46C12841A789B9CA
https://doi.org/10.1177/1477153515593579
https://doi.org/10.1177/14771535211044665

aseAnans atuil 2/2568 - 503

European Committee for Standardization. (2011). Slovenski standard EN12464-1:2011: Loght and lighting -
Lighting of work places - Part 1: Indoor work places. CEN.
https://cdn.standards.iteh.ai/samples/30549/d5880e1a3a95469d840804022206edf3/SIST-EN-12464-1-
2011.pdf

Feilo Sylvania. (2015). Lighting for museums and galleries. https://www.sylvania-
lighting.com/documents/documents/Museums%20and%20Galleries%20-%20Brochure%20-
%20English.PDF

Feltrin, F., Leccese, F., Hanselaer, P., & Smet, K. (2017, June 6-9). Analysis of painted artworks' color appearance
under various lighting settings. 2017 IEEE International Conference on Environment and Electrical
Engineering and 2017 IEEE Industrial and Commercial Power Systems Europe (EEEIC / I&CPS Europe).
DOI:10.1109/EEEIC.2017.7977574

Feltrin, F., Leccese, F., Hanselaer, P., & Smet, K. A. G. (2020). Impact of illumination correlated color temperature,
backeround lightness, and painting color content on color appearance and appreciation of paintings.
LEUKOS, 16(1), 25-44. https://doi.org/10.1080/15502724.2018.1522261

Garcia-Bustos, M., Rivero, O., Garcia Bustos, P., & Mateo-Pellitero, A. M. (2022). From the cave to the virtual
museum: Accessibility and democratisation of Franco-Cantabrian Palaeolithic art. Virtual Archaeology
Review, 14(28), 54-64. https://doi.org/10.4995/var.2023.17684

Gibbons, R., & Hankey, J. (2005). Enhanced night visibility series, Volume IX: Phase Il - Characterization of
experimental objects. Federal Highway Administration (FHWA).
https://highways.dot.gov/sites/fhwa.dot.gov/files/FHWA-HRT-04-140.pdf

Hansen, E. K., Pajuste, M., & Xylakis, E. (2022). Flow of light: Balancing directionality and CCT in the office
environment. LEUKOS, 18(1), 30-51. https://doi.org/10.1080/15502724.2020.1808014

Hirata, S., Hayashi, S., & Ohta, M. (2020). Color measurements according to three sections of wood. Journal of
Wood Science, 66(1), 36. https://doi.org/10.1186/510086-020-01883-2

Huang, Z., Liu, Q., Westland, S., Pointer, M. R., Luo, M. R., & Xiao, K. (2017). Light dominates colour preference
when correlated colour temperature differs. Lighting Research & Technology, 50(7), 995-1012.
https://doi.org/10.1177/1477153517713542

Jafarian, H., Demers, C. M. H., Blanchet, P., & Laundry, V. (2017). Effects of interior wood finishes on the lighting
ambiance and materiality of architectural spaces. Indoor and Built Environment, 27(6), 786-804.
https://doi.org/10.1177/1420326X17690911

Kelly, R. (1952). Lighting as an integral part of architecture. College Art Journal, 12(1), 24-30.
https://doi.org/10.1080/15436322.1952.11466295

Ko, T. K, Kim, I. T., Choi, A. S., & Sung, M. (2016, August 17). Simulation and perceptual evaluation of fashion shop
lighting design with application of exhibition lighting techniques. Building Thermal, Lighting, and
Acoustics Modeling, 9, 641-658. https://doi.org/10.1007/512273-016-0312-5

Lam, W. M. C. (1977). Perception and lighting as formgivers for architecture. McGraw-Hill.


https://cdn.standards.iteh.ai/samples/30549/d5880e1a3a95469d840804022206edf3/SIST-EN-12464-1-2011.pdf
https://cdn.standards.iteh.ai/samples/30549/d5880e1a3a95469d840804022206edf3/SIST-EN-12464-1-2011.pdf
https://doi.org/10.1080/15502724.2018.1522261
https://doi.org/10.4995/var.2023.17684
https://highways.dot.gov/sites/fhwa.dot.gov/files/FHWA-HRT-04-140.pdf
https://doi.org/10.1080/15502724.2020.1808014
https://doi.org/10.1186/s10086-020-01883-2
https://doi.org/10.1177/1477153517713542
https://doi.org/10.1177/1420326X17690911
https://doi.org/10.1080/15436322.1952.11466295

aseAnans atuil 2/2568 - 504

Lambert, J. H., & DiLaura, D. L. (2001). Photometry, or, on the measure and gradations of light, colors, and shade:
Translation from the Latin of Photometria, sive, de mensura et gradibus luminis, colorum et umbrae.
Illuminating Engineering Society of North America.

Leccese, F., Salvadori, G., Maccheroni, D., & Feltrin, F. (2020). Lighting and visual experience of artworks: Results of
a study campaign at the National Museum of San Matteo in Pisa, Italy. Journal of Cultural Heritage, 45,
254-264. https://doi.org/https://doi.org/10.1016/j.culther.2020.03.007

McGrath, J. R,, Beck, M., & Hill, M. E. (2017). Replicating red: Analysis of ceramic slip color with CIELAB color data.
Journal of Archaeological Science: Reports, 14, 432-438.
https://doi.org/https://doi.org/10.1016/j.jasrep.2017.06.020

Nurhuda, T., Monty, A, Apriani, S., & Mangkuto, R. (2023). Assessments of mean reflectance surface exitance and
contrast in a museum: Comparison between simulation, calculation and field measurements. Journal of
Physics: Conference Series, 2673, 012030. https://doi.org/10.1088/1742-6596/2673/1/012030

Purves, D., & Lotto, R. (2003). Why we see what we do: An empirical theory of vision. Sinauer Associates.

SLL. (2015). Lighting guide 08: Lighting for museums and art galleries. CIBSE.

Thomson, G. (1994). The museum environment (2 ™ ed.). Routledge.
https://doi.org/https://doi.org/10.1016/C2013-0-01226-1

Times Reporters. (2020, August 19, 2020). Vientiane turns tourism spotlight on contemporary arts museum,
Thinxoy stupa. Vientiane Times.
https://www.vientianetimes.org.la/freeContent/FreeConten_Vientiane.php

Wei, M., Wenyu, B., & Huang, H. P. (2020). Consideration of light level in specifying light source color rendition.
LEUKOS, 16(1), 55-65. https://doi.org/10.1080/15502724.2018.1448992


https://doi.org/https:/doi.org/10.1016/j.culher.2020.03.007
https://doi.org/https:/doi.org/10.1016/j.jasrep.2017.06.020
https://doi.org/10.1088/1742-6596/2673/1/012030
https://doi.org/https:/doi.org/10.1016/C2013-0-01226-1
https://www.vientianetimes.org.la/freeContent/FreeConten_Vientiane.php
https://doi.org/10.1080/15502724.2018.1448992

