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The Wood Ratio in Interior Space and
the Psychological Images
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Table 1 Sources of the photos

HRH Ot
»
%};oto Tytle of photo and its literature No. cited.
1 HUSES : 5t /74y ey Sa—fr—vas ¥, P.15@
2 A5 U T7TH—F No. 163 FH=E-03 @ERo<r).2
3 WENH F R BRSSHSEDFED, P.62.®
4 A vFYF7Ha—F No.223 IR0 (FuE)®
5 MRS . it ooy T k-4 X, P.43.9
6 EHIRR . B RE sk, PO1T @
7 “Hr, P.188~189.0
8 No. W07 #5—F =9 H—FNo 52
9 4vF IV 7H—F No.8 T#%E GEilo-=0D.D
10 “fB", P.92.9
1 AvFY7h—F No.235 Q¥ GERo<)®
12 {EHORE CGHED . R /%M BE - B8 8 P.o130n
i3 P.4T®.1
14 P31 M.
15 HEFEEHEmEoMWE, P127.9
16 AvFUTH—F No. 27T 58S Gy 5+ v 20D.D
17 BEEO7 Yz (s RS o BEE AR G AR IR (LY v s R), POELS
18 “EC, OPLTIO
19 KPRUTOF o e KR 2B « AR B - E B CRE B Ui asH s,
P.122.8
20 P. 98,10}
21 457U 7H~F No b5 JEMH GRAERERS2.V
22 ERES . BETRA B (WA BRREWSEED, P33
23 BEioT Yz (s HER) o R AR KRR IR (L v sy R), PLEAS
24 AvFY7a—F No. 40 BEE Gniioz).n
25 A vF Y 7THA~F No. bl JEH GRERES 020
28 g, P 2510
21 P.32,10
28 “kB2r, P.176.0
29 P.26@.W
30 450 7H—F No. 29 JEEE GERZ 5y v 20D.D
31 No. 105 #5—F =92 H—FNo. 3.2
32 P. 108 ~ 109 2
33 B #% CGH BISSREEEETSY), P.63.B
34 “HkT, P 2639
35 BAOKER . B — (GARED, P.169.9
36 4 yFUTH—F No.48 JBE EER=e 5020
37 NEER: BT x v, PLLY
38 A vFU7H—F No, 165 -FH% .03 BERE )2
39 P.47.1®
410 PBUER . Beat EH RS GHHEBETE), PL49.9)
41 T, PL15®
42 P.6@.10
43 RRA T = (Ve v): AL LT, P43
44 FE— - /xS (7 Ay A), P81Y
415 KEEoFE . i GHE W, PL130,®
46 A YyFIUTH—F No.l18 BB .02 GERY 5+ 2).9
47 A vFYTH-F No. 90 T% @ReRe s 020
48 %, P.166 ~ 167.0
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Mg Ak, A5 —BEIMY 7Y Lk, COH 5B, ME- R, REE, #
BAEL, T4 v, B, BRRERE2OERPOBIEHDIROLIEEUT, REINIC48K
(Table 1) o 2R/ HEHE (Fig.3) 2@0H Lk, BHEHOIHEE S 2cm x 1L 7em ¢, COEX
Z5mm EDOREMA SR F o -t a it DERBER 3 V& L,

2. 2 AHMBHIOBEOME
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Amm®ﬁmT%Lkﬁ%KM”&bkoﬁ@«4/lfi®kwAM@Tm World, Kb
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®M&&,%%Lﬂﬂﬁmethwv3W 640X 51213 AWV, v U R TRHM S %
WRE »TW &, MEhimBEiomiltsRyd, #NEEHRL2HOMBEREDOH L Dk, [
Mu,HMLﬂ/ﬁ)~h®ma%Ju%ﬂ//J~l$&bto

25 VDB R ORI LIE E LTI, /8 v RIS 2 DEEBFELEL, £hE2D/ 4%
LOBBIEE UTHRAT A CREERE TREEZ S OB MRS 208, Lo TRAHDE
BEEBEER VS C&&Lto~ﬁuﬁﬂ®m 1, LSRR Z-1001DP (HARM T 3)
BT, WEFEdem icT, BEOSWICHNAT S 1203 x 4) HHeflE L, £ 0=l
XY Z@AaEELTX, Y, ZaKkD, FNEHOT CIE(RBBINERS) oFfask L*a*b*
B wvrerEafERitick 008 RE IS Z 82D 0HV Ci%kni,

2.3 Fvhy—1rHE®E
2. 1 TCIEB U4 O EHEZHNT, TORBALIMOBEBIC ODWTTMBELITY, B0 L
DIZ L 0 H B OO ER Cé:ﬂ’t% B, IR P EELH T, Table 2 1/R$10
DA A=V (EEVEEBICT v —MCHWEEREE L, £/, TOUD4 2 —YEhEhic
Table 2 Words of psychological images used for the questionnaire

and the photos for the comparison on each word.
T —bFHWEA A - VOBEEEAL DETICE T A NBEHEKS

Psychological Images

(in order of questionnaire form) A-side  B-side

Hilctop vy (Atatakai ) 21 33
#E (Juukouna) 41 9
BLT & (Kanjino yoi) 10 3
%b#HEEDH A (Ochitsukino aru) 4 9
LM & (gokochiga yoi) 22 3
#3875 (Goukana) 26 23
1A (Nagonda) 21 27
Wrung A=Y (Akarui image) 22 3

“hin7d (Jouhinna) 10 5
fEA W (Sumitai) 29 3

Hietep (Atatakal) : warm, HIEL (Juukouna) @ heavy and thick,

BUo L (Kanjino yoi) : agreeable, #BEEDH 5 (Ochitsukino aru): calm,
LA £ Uy (Igokochiga yoi) @ comfortable, #5375 (Goukana) : gorgeous,

1T A (Nagonda) @ peaceful and relaxed, W51 £ =¥ (Akarui image) : light,
Ldhis (Jouhinna) @ elegant, {£&7:4 (Sumitai) 1 want to live.

A-side and B-side indicate the position of the presentation correspond to A and B of
the questionnaire forms (Refer to Fig. 1),

A, BT V- FHEIOA, BIRINET 2 8RMEELT (Fig. 1 2K,
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Fig.1 An example of the questionnaire form. — S AN EEICE LT, A, BOE
7w b y
& DTSRI E C I ALE 3 5 %,
Fig. 1 R3O E(A, BOAMISETLEBDMENICF 2 v 7 LTEL D0 1 X =V %Rk
IS BAEIC, BB A, B% Table 2 RTBISHCIDBA %, WREORD S
ERERE COERERIH4O0cm THE0, LEKSUTHEZESH Tz R T e & &
Lo SBHBIZBEMREERAOIETEHML, 734 Y FORBACI D 7 b~ R —
(N5)YODUR 2 S Agial o Light Value 5 T9 1825 KD I Lice HUREB X SRS &
UR T TRED%E46% (BTF234%4, LT234) TH.

7 v — MEROEHIE, AZ2E, BE-2HELTF = v 7 EZRMEL Ui, HEIC
G/ F s AV o~ & (NEC L PCOBOOVM)ICIERE S NI F 4 V2 AW (A A2 VETRIY
55 444 b Ud-30) 2, Tvy— KO 4EEREZRS V2 R TANR, FERO
MET = v 7 (I RIR AT LT Uice COF — %% b &ICEEE A X CRIERE 2R
Y, AL CNEAOTEERDA 4 — VR EHIELCGEE 0, BERED) Ui,

3. HEBEOEK

fsf Uie 7 v o — MEREA 4 —V@O 7 v+ v /JHIC Table 3 1KiRY, Fig.2 wy vy
— M OB A TR O &0 JHICH~, R Uik £/, AMEOTBRS L UERE
#4 4 —v & ORBEFRYECE Table 4 1ORY,

ALY & THER] el TEEE], TRUOXW], [CAK] Lidfbk®
5% PN TCIEQMHMAH B EEZHH, AMB) B [dHlcichv] ZHOTHMIICA 2
(1) Z0MBEBREMED. #->T, YT TRBCAMBEEOLHARZAMRIIZERT,

3. 1 [dHictfip]

KB E (S]] LOMEE Fig. 3 WWRT, KMEoMnE i [Hithbn] 4
A= OTFREO LANED BN D, LRMIIRM BB & ClINT 25, ehlLbics
WTIRDUATFTM T B, ARMENRI0~80% SIEHICEWEATE No.d3, 45k dic TH
Fetoin & | QBT AEALH B, Nodd gz vy U~ 1, No.ds BB o7z 22 R
THY, VTG [HicehS | ZHRLIEIRORTFBELET 20D TH D, REEELNE,
OSSR TA FARTFREYLTE, AMDBESIEETIUENED This]l 04 4~V %
BT 30 EMTEBCEERLTVAEERLL D, Fig. d K@id Idhizichv] EDMEE
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Fig.2 48 photos used for the questionnaire——in order of “Kanjino yoi” or “agreeable”.
TV b RAWGTERASH— (BRLOLW] 42 =VE(EELOAEN, EbSTFA

DI
In order of upper left to right and then upper to bottom.
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Table 3 Ranking of the photos on each word of

4 A= VEOS vE v IBIUEEH OB

izt w R N BLokw BhkEodd B R & by
Ranking PNo.* Mark PNo. Mark PNo. Mark PNo. Mark PNo. Mark
1 21 1.77 41 2.19 10 1.75 24 1.87 22 1.97
2 9 150 26 176 16 1.61 4 184 10 170
3 2 140 16 1.68 22 1.26 30 137 29 1.66
4 30 1.38 1 1.35 4 1.28 28 1.34 16 1.28
5 36 1.10 30 1.34 6 1.08 48  1.32 42 1.4
6 16 0.98 11 1.29 40 1.04 10 1.30 30 113
7 18 0.96 34 1.25 19 0.98 41 1.28 40 107
8 26 0.95 46  1.20 42 0.95 16 1.21 17 0.83
9 29 0.94 10 1.13 30 094 8§ 09 3 0.78
10 34 0.88 23 0.73 31 0.85 42 091 25 0.72
11 13 0.78 8 0.7 24 0.83 15 0.90 31  0.68
12 38 0.72 48 0.65 29 0.83 23 0.85 7 0.60
138 42 0.72 24 0,61 48  0.75 25 0.82 8§ 0.60
14 31 0,68 42 0.60 26 0.7 26 0.63 24 0.53
15 44 0.64 28  0.54 7  0.68 46  0.63 6 052
16 6 0.47 17 0.44 34 0.59 31 0.60 21 0.49
17 10 0.45 3 0.41 17 0.50 34 0.51 48 0.47
18 32 0.43 15 033 1 0.49 39 0.38 28 0.42
19 4 038 25 0.30 13 0.47 40 0,32 4 033
20 47  0.32 19 0.238 28 0.46 36 0.28 38 031
21 1 0.31 36 0.16 25 0.44 17 0.20 19 0.30
22 22 0.22 21 0.12 41 0.41 29 0.17 26 0.30
23 28 0.20 4 0.08 36 0.41 11 0.10 23 0.29
24 19 0.20 3% 0.06 39 0.32 7 008 34 027
25 40 0.19 7 0.03 8 0.26 21 —0.00 39 0.18
26 17 0,14 6 0.03 14 0,14 6 —0.02 13 016
27 20 0.1 40 ~0.15 45  0.08 3 —0.10 18 010
28 24 ~0.09 43 —0.16 11 -0.01 19 —0.18 41 -0.00
29 11 -0.19 45. -0.18 21 -0.02 45 ~0.20 1 —0.06
30 14 -0.20 13 ~0.23 46 ~0.18 43 —0.30 11 —0.08
31 41 —0.22 33 -0.24 28 ~-0.22 1 —-0.34 14 —0.08
32 26 —0.23 12 -0,28 18 -0.23 22 —0.48 20 —0.12
33 8 —0.34 18 -0.39 38 -0.23 18 —0.44 46 —0.15
34 7 —0.42 14 —0.45 37 —~0.54 14 —0.49 47 =041
35 37 —0.54 31 -0.49 4 —0.72 38 ~0.67 37 —0.60
36 46 -0.80 5 -=0.70 20 -0.77 12 ~0.88 . 45 —0.65
37 48 ~0.61 44 —-0.72 47 —1.02 33 —0.93 2 —0.68
38 5 —0.65 37 0.9 27 —1.06 20 —0.94 32 -0.82
39 39 —0.72 29 —0.97 2 -1.09 13 —0.96 44 —0.83
40 43 —0.78 38 -0.97 32 —-1.13 5 ~0.96 12 —-1.08
41 45 ~0.80 47 —1.15 43 -~1.18 47 —0.97 43 —1.16
42 12 -1.01 32 ~1.15 § —1.23 37 —1.06 g —1.18
43 23 ~1.03 27 —-1.28 12 -1.27 27 —1.15 33 —1i.21
44 35 -1.38 22 ~1.38 33 —1.27 35 —1.42 5 —1.42
45 15 —1.61 20 —-1.70 15 ~1.39 44 —1.49 15 -1.62
46 27 ~2.02 35 ~1.75 35 —1.92 32 -1.51 27 —1.84
47 33 -2.10 2 191 g -2.01 2 =118 3 —2.11
48 3 —3.28 9 —2.08 3 =2.57 9 —2.55 3 —2.177

‘PNo.: Panel No.



psychological image and the standardized marks
Average of 23 men and 23 women.

B 232 B K U238 0ty

¥ owou T A Houdg A—9 Lo EC A
PNo. Mark PNo. Mark PNo. Mark PNo. Mark PNo,  Mark
26 2.20 21 1.98 22 1.9 0 172 29 17
16 1.88 29 1.67 29 1.84 4 146 22 1.67
1 179 16 1.37 40 170 26 1.45 10 1.54
41 1.63 42 1.31 b 141 16 1.40 16 1.30
10 1.3 30 1.28 9 1.29 48 1.28 42 1.25
34 120 10 1.23 3 117 24 119 40 112
30 1.13 36 110 31 112 28 111 26 0.9
1 1.09 34 1.08 2 099 30 1.03 6 0.87
46 0.96 18 097 6 0.93 1098 31 0.81
7 0.90 40 0.94 T 0.72 42 082 30 0.1
13 0.90 25 0.73 42 0.66 39 0.8l 34 0.67
42 0.78 6 0.59 37 0.61 41 0.714 17 0.65
40 0.70 24 0.4 18 0.54 7 0.67 19 061
14 0.51 31 0.46 48  0.46 34 0.62 23 067
24 0.48 22 0.45 36 0.39 31 0.58 256 0.57
36 043 2 0.4l 32 0.7 40 0.51 24 0.56
3% 0.36 13 0.3 21087 25 0.51 48 0.4
44 0.29 8 0.8 10 0.36 17 0.42 36 0.51
48  0.26 4 0.28 4 0.3 8 042 39 0.46
21 025 4 0.25 38 026 13 0.38 21 0.39
31 012 17 0.21 17 0.24 46 0.38 4 0.35
17010 48  0.16 4  0.23 22 0.37 13 0.33
25 0.04 19 04 27 0.8 3 037 7031
8  0.04 1 010 45 0.18 19 0.32 1 028
19 0.01 9 0.06 20 0.10 6 031 41 0.25
18 —-0.02 46  0.04 14 0.086 1027 8 0.22
28 —0.05 28 —0.00 19 0.01 46 0.15 45 0.13
22 —0.12 47 —0.06 28 0.00 29 013 28 012
6 —0.21 11 ~0.07 47 —0.02 21 —0.11 18 011
29 —0.26 26 —0.09 25 —0.14 14 -0.15 46 0.08
45 —0.36 4 -0.11 24 ~0.19 18 —0.25 14 -0.01
4 —0.56 38 —0.22 26 —0.23 23 ~0.31 38 —0.21
43 —0.65 44 —0.26 34 —0.25 37 —0.58 37 ~0.31
5 —0.71 20 —0.27 16 -~0.37 38 —0.60 11 —0.40
37 -0.11 7 ~0.33 39 —0.41 43 -0.65 20 —0.63
21 —=0.74 23 —0.44 30 —0.49 27 —0.66 47 —0.73
33 ~0.74 45 —0.49 43 —0.719 20 —0.83 44 —-0.82
38 —0.76 32 ~0.54 36 —0.80 15 —0.99 2 —0.93
47 —0.81 39 —0.71 5 —0.86 12 —1.08 43 —0.94
32 —0.84 12 —0.76 8 —0.95 44 —1.16 12 -0.97
20 —0.99 5 -0.81 46 —1.03 47 —1.17 33 —1.13
12 -1.11 37 —1.04 12 —1.06 33 —1.31 27T ~1.24
23 ~-1.24 33 —1.21 11 —1.31 32 —1.47 32 —1.44
2 —1.39 43 —1.24 33 —1.42 2 —1.59 9 —1.80
9 —1.56 15 —1.80 41 —~1.42 35 —1.69 5 —1.80
3% —1.17 36 —2.29 23 —1.81 3 ~1.72 15 —1.94
15 ~1.90 27 —2.46 15 —2.14 5 —2.00 3 —2.12
3 ~1.94 3 —2.67 3 —2.77 9 —2.07 36 —2.18
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Fig.3 Relation between the wood ratio (I)
and “Atatakai” or “warm”.
KEH (1) & Thicihn] OBF
Values of psychological images are
standardized in all figures in this paper.
Wood ratio: Wood ratio (I) in Table 4.

Fig.4 Relation between hue and “Atatakai”
or “warm”.

iR E [Hitomin] OBE

Bk, & 4 — Y OMPBIFRE DI fé*ﬁﬁfﬁ%}ﬁ“@f&(mé:f;o

T 97‘: R OHFE AL, T [ db HALiE @%[57’»!9@%& b s 4 —
OHBFRI G | Th » TERT, HMEEE IRE L S8 THBMEEDR &8 aﬁaé‘lf;{%ﬂi‘
A (OB FEORMB GNP ERREI N, AMEREGHE (2.5 YR) &30, 64D 4B A3

Table 4 Correlation between vision physical quantities and psychological images.

TR E A 2 — T O

Wood Wood  Textile Concrete
L C H 4} v C H ratic  ratio ratio ratio
(25YRY (1) ()

Hiztirv(Atatakai) ~0.03 044 060 —0.03 041 058 032 032 0.14 —054
1% T A (Nagonda) ~0.10 037 054 —-010 035 052 029 026 0.20 ~0.42
JE LA & W (Tgokochiga yoi) 003 025 034 003 018 032 020 022 0.09 —0.44
& 720 (Sumitai) 001 020 030 001 014 028 026 025 0.04 —0.36
L@ kv (Kanjine yol) 0,00 026 037 000 018 029 029 025 -0056 -—0.45
8478 (Jouhinna) -0.09 021 029 —-009 012 027 0371 022 ~015 ~0.35
#5320 H B (Ochitsukino aru) —0.28 023 020 —0.28 018 019 023 011 ~0.14 ~0.16
iy (Juukouna) -0.42 012 030 —042 009 03/ 03¢ 023 012 ~0.00
ZENEY (Goukana) -0,10 005 029 ~0.10 —0.00 028 0.24 0.15 010 ~0.3¢4
W51 4 # - (Akarui image) 050 011 014 050 006 0.3 003 010 0.09 —0.45

L, C .

Hye @ metric hue angle in CIE L*ab* color system.

V, C: lightness and chroma in Munsell color system.

H (25YR): hue in Munsell color system. Basic hue for the correlation is 28YR 19

Wood ratio (1): Ratio of area of wood figure and wood color to all area of the photo.

Wood ratio (11): Ratio of area of wood and wood based materials (including where painted in other
color) to all area of the photo.

 metric lightness and metric chroma in CIE L*a'b" color system,

Basic hue angle for the correlation is 45°18)
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Table 5 Multiple correlation between psychological images
and vision physical quantities.

A A EBTBL & o B

Partial correlation coefficient Multinl
Do " ; Multiple
: Sycii;oigilcal W OL(.)d H v Textile Concrete correlation
r(aI 1)0 (2.5YR) ratio ratio coefficient

oA 2 -2 e .
(Akarui image) 0.54 0.51 0.66
W 0.95 -(.30 0.48
(Juukouna) ) 0.19 -(0.35 0.46
~{).52 0.58

Bk 0.26 5 ~0.49 0.70
(Atatakai) 0.38 0.34 -{.52 0.65
: 0.65 0.47 —{.50 0.78

(.39 0.47

BOAE 0.23  g46 ~0.34 0.59
(Nagonda) 0.39 0.38 ~{,38 0.58
’ 0.59 0.47 ~().33 0.70

JELHD v 0.13 -0.42 0.45
(Igokochiga yoi) 0.20 0.18 -0.41 0.48
BLoin 0.23 —0.42 0.50
(Kanjino voi) 0.23 0.07 ~(.42 0.50

Refer to Tabled .

Table 8 Mutual correlation between vision physical quantities.

BB A ORI

Wood Wood Fexiile Concrete

L c* H;s«. v C H ratio  ratio  ratio ratio
(25YR) (1) ~ (D

L 1.00 ~033 ~0.35 1.00 —0.37 -0.34 —045 —0.42 0.16 0,03
ct -033 1.00 083 -033 097 053 041 040 019 -0.18
Hye -0.35 053 100 —0.35 050 100 065 057 -035 -030
v 1.00 -0.33 ~0.35 1.00 —0.37 -0.34 —~045 ~0.42 016 -0.03
C -0.37 087 050 -0.37 100 049 040 039 011 -0.14
H (2.5YR) —-0.34  0.53 100 —0.34 049 100 064 056 035 ~0.28

Wood ratio (1) —045 041 065 —045 040 064 100 082 -045 -0.19
Wood ratio (1) -042 040 057 —042 039 056 0982 1.00 -050 ~0.23

Cloth ratio 0.16 ~0.19 ~0.35 0.6 —0.11 —0.35 —045 —0.50 1.00 0.01
Concrete ratio ~0.03 —~0.18 ~0.30 -0.03 —0.14 ~0.28 —0.19 -0.23 0.01 1.00

H (Table 6), [Hizfoh] EAMBLOMBIMR, AMPYR ROt b- T
EEREHBLTH B EMhha®,

Table § g4 4~ &6F, WHBLORBMMERS, [Hiclh] KlETBsATFEL
Tl (2.5 YR), AME, i (Yavg vESD) MK, 2v7 )~ EPBCHEE LT
R EPYAEEY 1)V, P’?T»/J.h““ & Fig 5 IRT XD BEEYR T Bl &7
CEBHRIL0. T0), Fig d Ilbap &, MGl 4 4 =SB0 Ta vy ) — F OEERN
NI DN B Z AT Pijju;d\_@{fi, avy Y —rE, HR3HICKDEMBEGR
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Fig.5 Prediction of “Atatakai” or “warm” by multiple regression
equation (MRE) with hue and concrete ratio.
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Fig.6 Relation between the wood ratio (I) and Fig.7 Relation between hue and “Nagonda”

“Nagonda” or “peaceful and relaxed”. or “peaceful and relaxed”.
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Table 7 Mutual correlation belween psychological images.
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Summary

To make clear the influence of wood on psychological images of interior space, ques-

tionnaires regarding the ten psychological images were distributed using 48 photos of
various rooms. Results of the questionnaires are as follows :
The wood ratio has relation to the psychological images of “peaceful and relaxed”,
“warm”, “heavy and thick” and “agreeable”. Images of “warm” and “peaceful and
relaxed” have higher correlation with angle distance on hue circle from 2.5YR (The
correlation coefficients are 0. 60 and 0. 54, respectively.) rather than the wood ratio (0. 32
and 0.29). And the multiple correlation coeflicients (MCC) for these images are 0.78
and 0. 70, respectively, in case that the textile ratio and the concrete ratio (negative) are
added to hue as the explanation variables. “Light image” has correlation with the
average lightness and the concrete ratic (negative) (MCC=0.68). Image of “heavy and
thick” has negative correlation with the lightness and positive one with the wood ratio
(MCC=0.48). The concrete ratio also gives negative images of “agreeable” and “comfor-
table”.





