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The Visual Effects of Japanese Larch Panelling

under Artificial Illumination

Akimitsu HIRAMA  Tetsunori SAWADA Nobuhiro ASAKURA
Yoshiaki SATOH Masaru HASEGAWA

The visual effects of three types (sapwood, clear heartwood, and knotty heartwood) of panel board
textures were examined under conditions of artificial illumination (color temperature: 3200K, 5000K),
using the 15 semantic differential scales and the Plofile of Mood States (POMS) questionnaire. The
results were as follows:

1) For the sapwood (white color tone), the scores of "openness" feelings such as spaciousness and
ease were higher regardless of the lighting conditions than for the heartwood (brown color tone).

2) For the knotty heartwood, the scores of "acceptability" feelings such as being the favorite and
familiarity and "atmosphere" feelings such as warmth and comfort were lower regardless of the
lighting conditions.

3) The negative mood state factor points ("depression"”, "anger" and "confusion") tended to increase
under the orange light, particularly for the clear heartwood.

4) Under white light (color temperature: 5000K), the scores of "vigor" in POMS (which indicates
positive mood) revealed significant increases for the sapwood and significant decreases for the
knotty heartwood.

Key words: interior material, visual effect, sensory evaluation, semantic differential method,
profile of mood states(POMS)
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Fig.1. Outline of the rooms created for the experiment.

Upper: The walls of the room paneled with sapwood;
Middle: The walls of the room paneled with clear heartwood;
Bottom: The walls of the room paneled with knotty heartwood.
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Table 1. Outline of lightings.

IRIHA HBAB
Lighting-A Lighting-B
A AT 7 S Z 7
Type Reflector lamp Reflector lamp
e (K) 3200 5500
Color temperature
. %m‘ﬁ&? (Cd). 5000 2500
Luminous intensity of light center

HE%T%E% ¢) 80 80

[lluminating angle

WA (R) 9.5 90.9

Color rendering index

e CIE (xy)

[lluminant color of reflected light

F1(0.49~0.50, 0.40~0.41)

Orange

[ (0.38, 0.35~0.37)
White

I, 20~ 25°C, RS 40 ~50%IZFH% L CER AT
7o fEF L7-MRBNEEE | RIS 20T, FBALLHK
RREDYERFT ORIFITEHEA D72V K 2 ICHRIICRRE
L7z (BE2E).,

R I > 7= & & OYEBRE O B O S (FEALPIRR
&) & EHER T EH O 800mmY & LT, HOAMBEIZY
7o DENE RO D, 2 FEE OGRS O 5 TR
PRI 220 K H I TO0IXFEE ICFIE L= & 2 A, A
U ST 2468 (E P B AR o a8 i fl X
20001x T o7, HEBE B OHLIEEEA 2500cd 72 DI
*F L CTHRBAAIE5000cd & 5 DR & 72T, [A UHREE
AT 5720, AIZIRI o1 25T, BIZEBL &
2D2FTCERE L (B52K),

FREHZ BT, FRIA, BO % 43 YRR EEGHC
HIE L= 24, BOAEIZ Y7 5 80EHE O YEIR AU,
ETAN T4 Ly ), BEIBA A CREHC L 5iE
WIERRS BT,

WEREL, By 7 R A THE LIES K ORZE
RREZ R T4, 4 A—TRHliD 15 THE OE MK (7
BMESD ) ICEE L, fitW\ TRy
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3. HBRERLEE
3.1 A A—TDFHTERER
FIRNS, FHSDHERT 0T ¢ —ERT, Bk
SNTe—MESNT) OHEBIZBWTOMITEND
(P<0.05) 23388 B AL, BIE D@V EAGIRBINGF E i

1015mm

Lighting .- BE i
80° Wall
. BEDS HETOMHE1250mm
*. Distance betweenthe front wall and g
*.eyes. T S
A <
- "__ ____________________________
7001x E 20001x
Sl
EI€ 5 :
= E1= 5 :
w9 5 72 D o Siz < g
[ e
o <lE.g E
— <5
||'. ! “u % §
l .
L — 3§
i -
Chair )
—— i J
%2 HELEE DB R

Fig. 2. Schematic diagram of the rooms created for

the experim

ent.
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Table 2. Construction of factor and factor loading (Lighting-A).

WrameE (N <y 7 XER)

Factor loading (after varimax rotation)

& ¥ PEEE H K+ 1 K+ 2 S A & i ]
Factor Evaluation item Factorl Factor2 Communalities Interpretation of factor
1 ff X 7 1% 41 ¢ (Evaluation)
) 2. 1. &
favorite 0.979 060 000 Accep tability (E)
BLAZLT 0 0.857 0.515 1.000
familiar
RIE L fo 0.786 0.619 1.000
stable
S 2 e
DA T 0.745 -0.668 1.000
settleable
ks 0.962 0.273 1.000 BA it (Potency)
spacious Openness (P)
00 7 0.943 0.333 1.000
light
PUD UL 0.869 0.495 1.000
easy
WHD b5 0.857 0.515 1.000
thick
W % 0
0.843 0.537 1.000
bright
X 0.745 -0.668 1.000
modern
2 oBREn 0.311 0.950 1.000 A7 A 7 ISR (Activity)
cold Negative atmosphere (nA)
< 20311 0.950 1.000
ugly
ENACR RS 0.642 0.767 1.000
uncomfortable
L -0.695 0.719 1.000
active
HEDbs 20.311 0.950 1.000
unique
I 47 13.51 1.49
Eigenvalue
=
w5 E (%) 90.05 9.95
Proportion
fere i N .8
3%k HAFBEERUVRERFHS (BEB)
Table 3. Construction of factor and factor loading (Lighting-B).
KramaE (NY vy 7 A[EER)
Factor loading (after varimax rotation)
K ¥ P E A K71 K 72 36 3 M K 5 o fif B
Factor Evaluation item Factorl Factor2 Communalities Interpretation of factor
L 0.904 0.427 1.000 " 43tk (Evaluation)
favorite Accep tability (E)
BLAZTT W 0.841 0.540 1.000
familiar
ZEL I 0.906 0.423 1.000
stable
BT 0.746 0.666 1.000
settleable
DB -0.989 0.147 1.000 BT A THEMR (Activity)
cold Positive atmosphere (pA)
i< -0.955 -0.296 1.000
ugly
Y0 £0.990 0.136 1.000
uncomfortable
aFLe -0.781 -0.624 1.000
active
e —
2 MEsnr 0.588 0.809 1.000 i i A (P otency )
spacius Openness (P)
e %0 7 7 0.588 0.809 1.000
light
DUDOV LT 20311 0.950 1.000
easy
BRHO D5 0.129 0.991 1.000
thick
Bl 50 0.084 0.997 1.000
bright
ES A 0.470 0.882 1.000
modern
HEobD 20311 0.950 1.000
unique
5 47 13.51 1.49
Eigenvalue
=4 24 0,
#aE (%) 90.05 9.95
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Fig. 4. The dispersion figure of factor score
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Table 4. Comparison of the scores on the POMS.

MREAA HRHIB MREAZN R
Lighting-A Lighting-B Differences in lighting effects
SO RE AE |¥EH (SD.) *P<0.05|3£¥) (S.D.) *P<0.05 #4p<0 01. *P<0.05
Mood scales | Grain Mean(S.D.) Mean(S.D.) ’
T-A
[E2IR] S 10.50 (4.89) -1.22 (3.49)
[Tension] CH? |5.44 (6.00) -0.60 (5.30) *
(%] KH? ]1.00 (4.64) -0.18 (1.94)
[Anxiety]
D
[#715 2] S 1.90 (5.24) -0.77 (4.89)
[Depression] |CH 5.33 (5.07) -0.80 (3.91) **
[#IA 7] KH 2.30 (3.59) -0.55 (4.30)
[Dejection]
A-H
[0 ] S 220 (4.32) :I* 1.33 (2.96)
[Anger] CH 7.67 (5.36) :I* -0.10 (2.13) *E
[#E] KH 2.60 (3.16) -0.18 (1.47) *
[Hostility]
v
[TE5] S 5.50 (7.84) 2.67 (4.00)
[Vigor] CH 6.89 (6.75) s 0.00 (4.19) * *
KH -0.10 (7.39) -1.91 (3.59)
F
[9%57] S 2.90 (5.00) 222 (5.29)
[Fatigue] CH 6.22 (6.57) 1.00 (5.14)
KH 5.00 (4.67) 1.91 (3.08)
C
[IEEL] S 3.60 (4.53) :I* -0.44 (3.43) *
[Confusion] |CH 9.22 (5.69) :I* 0.60 (2.99) o
KH 3.20 (3.43) 1.09 (2.87)

1) 08, 2) 04, 3) Hikt

1) Sapwood; 2) Clear heartwood; 3) Knotty heartwood

(J. Hokkaido For. Prod. Res. Inst. Vol.18, No.2, 2004]
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