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Calculation model for lighting quality of Chinese paintings in museums
DANG Rui, ZHAO Ruixue, TAN Huijiao

(Tianjin Key Laboratory of Building Physical Environment and Ecological Technology/
School of Architecture, Tianjin University, Tianjin 300072, China)
Abstract As an important carrier of traditional Chinese culture, China’s collection of paintings and cultural
relics is the key support for our firm cultural confidence. Considering the transmission of the value of paintings
and cultural relics, museum lighting not only needs to consider the protection of cultural relics, but also to en-
hance the visual experience of the audience, especially the perception of the preference of paintings under dif-
ferent lighting conditions. This study simulated the real light environment of the museum in the experimental
chamber of Tianjin University, and selected representative cold-tone, warm-tone and neutral-tone paintings as
the experimental objects according to the characteristics of the paintings in the Chinese collection, and set the
lighting conditions in terms of the environmental illuminance E, the fidelity of the light source Rf, and the sat-

uration of the light source Rg, and selected 30 observers to obtain the preference scores of paintings of different
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colours under different lighting conditions through the subjective evaluation experiments. The results showed
that increasing the ambient illuminance was favourable to the painting of different hues under different lighting
conditions. The results show that increasing the ambient illuminance is conducive to increasing the observers’
preference for the three kinds of paintings; for warm and cool paintings, when the ambient illuminance is low,
the preference for paintings increases with the increase of Rf value. Conversely, the two were negatively corre-
lated. The preference for mid-tone paintings decreased with increasing Rf for all three lighting conditions; in
contrast, Rg had the lowest effect on observer preference. Through multiple linear regression analysis, a pref-
erence calculation model for paintings with different colour tones was established, the preference scores of Chi-

nese paintings were predicted based on three lighting parameters. The model provides a basis for optimising the

lighting design of paintings and cultural relics in the museum.
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Fig. 1 The overall environment of the museum laboratory
1.2 BEFER
MKEH I SCAERIBFIEARELH FoRE, S
T e R ) T AL A A A
FE 5 R, BT O6RE S AR A s Bobr 2

(a3 () 3R

[l 2

AL B DX AN [R) S TR0 A 08 s 1, BAR 9l G %
B2 555 nm BN ) IO BURIGE TR B AL R v 4
W, P o AT K A3 A P o v (i
i O IRE, W (A 2 I R BN IR, PR
P2z B SRR A o PR AR A
AR PR B R LT 3 2R O s v E I
ez I AR PRI SE e & M s @ B M
B, W22 57 5 AN [ A/ F UM, bl S i
RIS EE R o ik, 588 T 3 AR ML
A DA AR U ST 36 P v € ) e €0 181 D o ) €8 30 22
WREAS (LI 2) o S 56 A 42 i P 7 KT A
[ AT R R TR _E K IO A AR IR AT A B B
A ST €8 B S S 4 ok 512 6 25 SR LR T . e
J A8 R R A 108 FhiE g T00 (3 i i 150 2
3 FHERFE R RE , 12 MOCHEOLHE S0 I

. =

A

Fig.2 Paintings sample
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Fig.3 Patterns of ambient illuminance on preference for
cold-tone paintings
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Fig.6 Laws of Rf and Rg on the preference of warm-tone paintings
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