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Influence of Luminous Environments
on Visual Responses and Fatigue Sensation in Art Galleries
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ABSTRACT: The influences of luminous environment on visual responses and fatigue sensation

in art galleries were examined in this study. Field measurements and survey were performed in

three galleries under various illuminane and luminous conditions. Result implies that vertical
illuminance on art paintings needed to be somewhere between 200 Ix and 300 Ix to avoid visual

discomfort. The vertical illuminance difference between consecutive paintings should not exceed

100 1x to keep visually comfortable environment. Visual comfort sensations were related to glare,

visual stimulus, reflection from paintings, illurninance variation, and the sensation that subjects can
clearly see the paintings. The sensation of fatigue was significantly influenced by the changes of
luminous element that caused visual stimulus and discomfort. The sensation of eye fatigue among
physical fatigue was primarily influenced by the glare, visual stimulus and comfort. The
psychological fatigue was also influenced by eve fatigue, visual comfort, brightness and satisfaction

with color of light.

Key words: Art gallery(v]$ ), Luminous environment(Z 8 #7), Visual response(A Zt & ¥H8-),
Visual comfort{*}2}3 wrZ %) Fatigue sensation(¥] £ %)
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Fig. 1 Layout of exhibition hall(K gallery).
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Fig. 2 Layout of exhibition hall(H gallery).
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Fig. 3 Layout of exhibition hall(S gallery).
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I Selli dwal A7) AhgHlon) Y Table 1 Questionnaire on visual sensation
£ 71 9 WA BA0 Agsn du = —
& 3 28 3 = Al AsE e A hvi
ﬁi dRAHEE AN 2AEG e 1 A L1 | Do you like the gallery space?
of il Hedel Hog ®e sles L2 | Is the gallery space bright?
v B4l otk vE# Hell AF = -

L3 | Is it clear to see paintings on the wall?

L4 | Do you feel the gallery is spacious?

L5 | Does the lighting make you feel relax?

L6 | Do you feel glare from wall and painting?

L7 | Do you feel visually comfortable?

o o o 12 [k oL W ool I

L5 Ao njusle] BN HEel AHoz
1 74Uo L}; ‘—1}/}0% o —]' ]rﬁ;]i © N b 1.8 | Are you satisfied with lighting conditions?
or o s Sl Z2EU| 7|2 RE Sy = - -
. ~ o - ° v ? 1 1.9 | Is the lighting condition visually warm?
G 42 Y& (color temperature) 273714 — -
N 2 _ B \_ L10 | Does the lighting make vou feel concentrated?
stel ZAuojof s} B dPolAE Mere
L=

L11 | Isn’t the lighting condition stimulating?

o
et 248 oo A4 okt
‘ B AT 112 | Is the lighting condition attractive?

. L13 | Is the lighting condition dynamic?
20 M2US U THA ANDS ek

L14 | Do you fecl no eye fatigue?

LL15 | Do you feel no reflected light from painting?

UEGRE 47 Wil gE dug gy, o I S R

AN HFES Basna pAe zUzA s t e lighting high-grade quality?

| AT B drdan ool e 4 ST R T

AR o] W wrgel 37bx) Rrow FA4HY > :

;’ ;%] 1}@]?;:};%}\}%% Q;]}i}x}d] qié O}‘;é}: 119 | Are you satisfied with the color of hght?

vhol, 7NQle] AlEgol w3k At XA dadol o

g wigte, AR Fald vaade 9 2y gk Table 2 Questionnaire on fatigue sensation

AAAQ HEwg Zgsta vk 2ol No Content

§F GHrbalEol s AJZAQ 1k e) A Azbael g Al F.)o you agr‘ee you do not have a dull feeling

%, 2o ol Abuhe, 2w W ¥l Uhdt A i the head?

BlEel MEL S gate] | Gmo] matslo] TA A2 | Do you agree you do not feel fuzzy-headed?

o1 A3 | Do you agree you do not feel sleepy?
A7 2 o] tat 1w E ATe oB A A4 | Do you agree you do not have eye fatigue?

AR A A o] 27 SESEEST IR P S E Bl | Do you agree you can f{ocus on the thought?

o TS WO AOT oAE QAT TR B2 | Do you agree you do not feel to talk?

! Ur.m olt= A A, B A 751, NAZZA 525 B3 | Do you agree you do not have fidgety?

3uobz TAH o] 167]9] AREE O R TAE o B4 | Do you agree you are not distracted?

B ool Sed AR A%l 43w % gy, p | Do Yo see you donot remember whit you

@LH’QQ] Mgk gl el Fue T /‘37?{3 B6 | Do vou agree you do not feel nervous?

N AEEA A Y w9 R R S Do ‘y()u agree you do not watch paintings

e AEWE S Table 1, Table 20 YR 9, B with relaxed mind?

AP A7 AEE Table 39 Vel 7vH] A28 o] B8 | Do you agree you are not lacking in patience?

£3to] HE3E S Ha Cl | Do you agree you do not feel headache?
Aol #A71e JF AT A A Ho] A4 200 2 Do you agree you do not feel psychological

gy g o s FAEgon, ded Hvbaly] A | distraction?

o] o] & ¢ ﬁ?oyo]] ek A} ] /}_3.3?_.3;:/\}7} o] Ho] C3 | Do you agree vou get cramps in your eyes?

Aza Abejz Age] #vbarel ol & ulalh C4 | Do you agree you do not feel nausea?

A




Table 3 Voting scale

Answer Voting Scale
Strongly agree +3
Moderately agree +2
Slightly agree +1
Neither agree nor disagree 0
Slightly disagree -1
Moderately disagree -2
Strongly disagree -3
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Table 4 Frequency of illuminance variation[%]

Variation ‘ﬂggfgzgile Vertical iluminance
Range Gallery Gallery
K H 5 K H S
0~50 76 | 385 | 100 64 | 154 | 100
51~100 16 | 154 0 16 | 308 0
101~150 8 17 0 8 26.9 0
151~200 | 0O 231 0 4 3.8 0
201 ~250 0 0 0 0 77 0
251~300| O 115 0 0 0 0
> 301 0 3.8 0 8 154 0
Total 100 | 100 | 100 | 100 | 100 | 100
Table 5 Frequency of luminance variation{%]
Luminous on Luminous
Variation painting on wall
[Iclda/nn%% Gallery Gallery
K| H S K| H S
0~10 | 76 | 50 963 | 72 | 364 | 100
11~20 4 1423137 ] 20 1269| 0
21~30 | 12 | 77 1 O 0 |15 0
31~40 4 0 0 0 {115 O
41~50 | 0 0 0 4 13810
51~60 | 4 0 0 0 0 0
> 61 0 0 0 4 115 O
Total | 100 | 100 | 100 | 100 | 100 | 100
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Table 6 Relationship between visual responses
and visual comfort(L7)

Variable L uc t Sig.
B SE
Constant | ~0.437 0.11 -3.96 0.00
L3 0444 | 006 | 782 | 000
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L1l 0374 | 007 | 563 | 000
L13 0286 | 006 | 497 | 000
L15 0270 | 005 | 492 | 000
¥ = 0.8904,
ANOVA 1 p548) = 70,00, Sig. = 0.00

Note) UC : Unstandardized Coefficient.
S.E @ Std. Error.
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Fig. 13 Responses on physical fatigue.

Table 7 Relationship between visual
responses and physical fatigue A4

Variable ue t Sig.
B S.E
Constant | -0.557 0.12 -459 0.00
L3 0.298 0.09 3.34 0.00
L6 -0.326 0.09 -3.68 0.00
L7 0.573 0.14 4.22 0.00
L11 0.503 0.09 573 0.00
3
ANOVA | 40 - 60.85%2. - 0.00
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Fig. 14 Responses on psychological fatigue I
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Fig. 16 Responses on neurosensory fatigue.

Note) UC : Unstandardized Coefficient.
S.E : Std. Error.

Table 8 Relationship between visual respon-—
ses and psychological fatigue Bl

, UC _

Variable t Sig.
B SE
Constant | 0478 | 0.18 262 | 0.00
L2 0375 | 008 49 | 000
L8 0469 | 0.13 352 | 000
L4 0559 | 0.10 536 | 0.00
L19 0752 | 014 | -527 | 0.00
¥ = 06832,

ANOVA | pg49) = 26.42, Sig. = 0.00

Table 9 Relationship between visual respon-
ses and psychological fatigue B6

Variable ue t Sig.
B SE

Constant | 1775 | 016 | 1117 | 0.00

L3 0297 | 008 | 353 | 000

L4 0357 | 010 | 370 | 000

L16 0449 | 015 | 310 | 000

L19 0527 | 014 | -366 | 000

¥ = 05640,

ANOVA | pig49) = 15.34, Sig. = 0.00
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