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Influence of Knots on Psychological Images of Panels
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Sticed veneer{with knots) overlaid plywoods
(120cmX 120cm)

Take a photograph

[Neéative film ]
Sampling by drum scanner

Digital color data
Red,Green,Blue

Magnetic tape

Image data processing system
[Mz n_memories

| Image frame memories Je——{ NEXUS 6000 ]

HITAC M-880H

lColor disélai l

| Take photographs

Negative films

Panels for questionnaires
{13cmX icm)

Fig. 1.
for questionnaires.

Flow chart of preparation of panels
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Table 1 Color data of X group specimens

Specimen No. 1 2 3 4 5 6 7 8
Lx 63.6 65.5 73.0 77.8 82.2 54,2 86.4 72.7
Ok 23.3 32.1 19.6 40.8 34.1 33.3 2.2 18.5
Hg 69.7 44.8  341.0 85.6 90.7 64.6 38.1 82.3
La 82.3 81.1 80.2 80.0 80.2 81.1 80.5 80.6
Ce 7.8 7.4 11.2 10.3° 10.4 10.7 11.4 10.5
Hg 96.9 98.1 87.7 89.6 88.7 87.7 89.4 92.9

LiLign®, C:C%= (a*2-b¥2) 12 H:Hap®=tan-1(b*/a*), K and B denote knot and
ground, respectively.

Table 2 Color data of B group specimens

Specimen No. | 1 2 3 1 5 6 7 8 9 10
L 63.3 60.5 52.5 57.7 564 52.8 54.5 55.5 6.8 73.3
Cx 22.9 243 348 246 282 20.8 28.6 26.4 20.9  10.0
Hy 68.8 67.3 611 69.2 65.8 57.8 52.8 620 6.7 79.9
Ly 80.8 809 8.5 77.5 79.0 821 8.1 8.8 77.3 80.2
Cs 1.1 108 10.2 200 313 346 0.2 223 1.8 4.7
Hj 90.1 835 78.6 621 785 88.8 97.7 90.2 8.6 103.8

Refer to Table 1.
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Table 3 Visual data of G group specimens

Specimen No. 1 2 3 4 5 6 7 8 9 10
Knots O O (@] O O X X X X X
Lipv® of grooves 43 47 47 95 X X 47 47 95 95
Width of grooves (mm) 0.2 0.5 1.0 0.5 bs X 0.5 1.0 0.5 1.0

O and X mean “exist” and “not exist”, respectively.
Widths of grooves were measured on photo-specimens used for the questionnaire.

PN TIT 7o — WO/ A2 NSWIE ) DU L — == 2RI, #EZEOIRD
5 140~170cm DJEREICRER U Tz, a8, BRI BARE L IO TEAT 2HLHL, WH S0
MBI 774 FOPBITIT » 720 SBRE RIS s & O AN IR IS S A e A «
F16%4, RFLAHZTH -1,

3. MiRbIUER

A BE A VONE L OHMOGED WEHERR & CHoFEH, sv—Jo0%E S Tables
1~3RRT, Tz, A4 —UD7 s — Ml % Tables 4 ~6ICRT, H B F M HHE
BIEER, TRDBERIS V= TR ERNA VD SKED T, HikEh b9 VBT XBR
FR29=203/5%, BB LIGZ V=761 X29=261 g%, 100 HilimicifiL THITRLI,

Table 4 Psychological image of panels (X-group)

e Panel number | ’
Tmage R T 1 2 3 4 5 6 7 8

2, U o ki (Kanjino yoi) 8015 3820 23 26k 36 73 Sdse 7O
10. [H%R7% (Sizennna) 88y 3418 22 281 8018 7By 4Gy T
12, ¥ 535 5D & % (Ochitsukino arw)| 85y 3616 242 265 2420 799 450 8016

5. $#Ah7e (Sobokuna) 8510 3016 2425 281s 2618 7022 50s 87y

8. v 7 1 (Sofutona) 7916 281y 372y 321y 376 Blyr 52 8By
14, dlztzdiy (Atatakai) 82 4304 :3“1127 3530 379 Tlasy 3725 70

1. B3y (Akarul) 4ler  Bday 40z 6017 7635 343 633 322«

6., - & b L7 (Sukkiri sita) 795 37 2191 2819 4324 G8py 63 63m

3. ¥RE74 (Hadena) 2016 016 G720 Tlsg 910 372 4724 91
13, B{CH/: (Gendaiteking) 4629 Sley 48z  46sy  5U29 493 6395 3B
9, HEFED (Wakamono mukino) | 57 50w 43z 382 56s 58y 5650 432
4. FhLs (Gehinna) 161 6617 7Ty 7619 66ig 322 44e; 2516
7. #E -3\ (Yasuppoi) 19y Gdyr 7o 69a5 68z 2624 4626 322
11, E7z700y (Kitanal) %517 7020 702 70s1 5205 36py 3728 40¢r

Results of questionnaire by means of pair comparison method, expressed on a seale of 100.

Liarge and small figures indicate average image of respondents and the standard deviation,
respectively.

Bold and underlined figures indicate the highest and the lowest values, respectively.

Numbers ahead of psychologieal image words indicate the arrangement order in a question-
naire form,

Japanese words used for questionnaire mean as follows; Kanjino yoi: agreeable, Sizenna:
natural, Ochitsukino aru:calm, Gehinna: vulgar, Jouhinna: clegant, Sobokuna: primitive,
Sofutona: soft, Atatakai: warm, Akarul: light, Sukkiri sita: clear, Hadena: showy, Gendaite-
kina: modern, Wakamonomukino: appropriate for young people, Yasuppoi:cheap, Kitanai:messy.



Table 5 Psychological image of panels (B-group)

Image o Pamelmumber 1,y 3 4 5 6 7 08 9 10
2. BRUO L (Kanjine yoi) Gles TB1g 7219 44y 54y 4lzr 24s; G547 5dar }920
10. BEIRE (Sizenna) 782 8055 66y3 38 4819  3liy &12 593 7219 193
12, %5350 H 5 (Ochitsukino aru)| 7leo Tde 622 425 5l 3lze 1815 60s5 6624 260
4. &7 (Jouhinna) 7las 8055 6616 36 4321 3220 198 6015 62 30s4
5, ¥A4p7s (Sobokuna) 833 8l 595 3218 381y 2216 151z 5312 798 40
8. v 7 k% (Sofutona) 692 6515 4810 482 52 2922 1920 S5dis  Tdes 46y
14, &izizds (Atatakai) Blog 585 5620 6420 70 47 256m 6l 6ler 8
1. BEAL (Akarui) 434y B4y Tlis 3922 50w 762y 67 635 20618 }2?3
6. - &b LI (Sukkiri sita) 6722 T6s 7217 2915 38zp 485 352 641 4252 20w
3. ﬂﬁij?-?& (Hadena) 2110 2942 Blyy 7213 7056 8412 86y, 538y, _]._'Zla 1836
13, BiftRYZ% (Gendaitekina) 43% 50m 59y 53z 56xy 630 59 5715 35y 26w
9. f&’f%"ﬁ’i] % (Wakamono mukino) 39s0 Blg 67y 526 6Bleg 6223 522 6519  3dss _L8_2s
7, Yo T (Yasuppoi) 3624 §_Qu 355 592y 46gp  6dey  TByp 38y 4l T
11, &y (Kitanal) 8725 3017 3Bl 592 48 53z 69 4l Blzge 82y

Refer to Table 4.

Table 6 Psychologieal image of panels (G-group)

Tmege T T amelmamber |, 5 3 4 5 6 7 8 9 10
2. Lo (Kanjino yoi) 362y S420 OBlag 3% 4308 6639 65y 4850 57 47e
10. H#R7S (Sizenna) 67y Gloz 48py 58x 785 52m 4l 222y 43z 30
12. %5%{ X D& A (Ochitsukino aru)| 45z 50 463 §§15 4700 T0py  6dgy  43ss 53z 45
4. 4% (Jouhinna) 38 Slaa 40 370 ATow T8y 6819 3dsy 6200 48w
5, $hMz (Sobokuna) 6225 Glae  47s5 5619 762 592 4620 262 402 28
8. v 4 (Sofutona) 4498 4lis 3322 5022 58n 8lig 49 252 6719 5dos
14, dizizdy (Atatakal) 4129 BHles  Blos 3% 492 Tl 59 382 542y 48
1. 51 (Akarui) 3508 5lap  4Alae 582 54z 53 40 362y 66y 68x
6. F - % b LI (Sukkiri sita) 2'22;_ 4855 3726 3015 362 705 T8ap 6225 6B 55,
3. JREPAs (Hadena) 355 b5lyg 64sz  4lyr 3lie 32pr Bla T8  54es  OGdas
13. B/ (Gendaitekina) 242y 4622 5556 3lay 294 57y TOm Tl Gl2o 57n
9. WZH & D (Wakamono mukine) | 30s 502 5622 33y 202 56: 692 6924 56  52x
7. =13y (Yasuppoi) 6lss 46z 50z 61ys 54 3ler  B36a 58z 48 50z
11, &7 (Kitanal) Tl Bdse 625 6715 602 g§25 3439  493¢ 3530 4ddeg

Refer to Table 4,

RECEFIGEHME, DEORT I PERE BEBRERH TO NI Y R) 2EbT, $i, Ta-
bles 7~ 9 T4 # — DIHEDHBUEH R U, HAMEDHIZZD 4 2 —Vitkiy 5 BEROMH
B 2T,

3.1 fioGOY (Xyrv—7)

WOEBPFLICELTZ DAV (KFNV—TF) D4 x —HEEOHEMEKREE Table 7 1R
To TERBITRCOLW] [HEHE0H 2] M) BHEECHBESIERICEL, 2L
Nod TG TR0 ] EEWAOHEBIBKRILS 5, cocsh b, Hiowmid TARE]
BOIZEL VT 2B T B Ehbrs (Fig. 8)s ZNEDA 2 — 0O BEEMA L BERD
PN R EBE B Y, HOBELPEALLZL LRI »TINLD A4 4 — U BHEMEICEILT 5 C
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ERIRLUTVND, CHICHLT [BURMN ] NTER S O] 4 2 =D idEnhs {, oo
B HE DS NN ERTRU TV o CDT &I, BIRIENE G IV — T ORI E %
ARDELE, HOBDALELTE BURSL cd THEFRE ] B h Alhne & 2RI
LTWaEEALL S,

8.2 Ml L CHIOWBOINEH (B v —)

RIETATHBH DB AT DL [HIRIS] 4 X =D DA VIEB v —FIEB

Table 7 Correlation between psychological images (K-group)

B B o ROy s W OFL ok K Ho T O&K %

RN SR T < < SR S AU P S-S« SR S A
WD I 0.84 0.98 0.97 0.96 0.83 0.92 -0.54 0,97 -0.89 ~0.24 0.58 ~0.99 -0.99 -0,92
B4R 0.98 0.93 0.99 0.98 0.87 0,96 -0.64 0.92 -0,93 ~0.42 0.44 ~0,98 ~0,99 -0.87
WEHSOHA 0.97 0,99 0.96 0.8 0.8 0.97 -0.70 0.89 -0.94 ~0.46 0.39 -6.97 ~0.98 -0.84
Sk 0.96 0.98 0.98 0.96 0.94 0.93 -0.66 0.89 -0.98 ~0.45 0.33 -0,98 -0.96 -0,86
v Ng 0.83 0.87 0.8 0.94 0.95 0.80 -0.58 0.79 -0.96 ~0.45 0.20 -0,90 ~0.83 ~0,81
Blciz i 6.92 0.96 0,97 0,98 0.80 0.76 ~0.73 0.81 -0.88 -0.56 0.35 ~0.91 -0,92 -0.74
RN -0.54 -0.64 -0.70 -0.66 -0.58 ~0.73 0.80 -0.34 0.72 0.75 0.13 0.54 0.56 0,30
ToEhLic 0,97 092 0.89 0.89 0.79 0.81 -0.34 0.88 -0.81 -0.03 0.68 -6,96 ~0.96 -0,97
JRPIs ~0.89 -0.93 ~0,94 ~0,98 -0,96 -0.88 0.72 -0.81 0.94 0.51 -0.19 0.93 0.980 0.79
EIRARwHIEAY -0.24 ~0.42 -0.46 -0.45 -0.45 -0.56 0.75 -0.03 0.5!1 0.91 0.55 0.28 0.28 -0.03
HEEMED 0.58 0.44 0.39 0.33 0.20 0.35 0.13 0.68 -0.19 0.55 0.37 -0.52 ~-0.52 ~0.69
R -0.99 -0,98 ~0,97 -0.98 ~0,90 ~0,91 0,54 -0,96 0,93 0.28 -0.52 0.92 6.98 0.93
Yo ~0.99 -0.99 ~0.98 -0.96 ~0.83 ~0.92 0.56 -0.96 0,90 0.28 ~0.52 0.98 0.98 0.92
S ARA S ~0.92 -0.87 -0.84 -0.86 -0.81 ~0.74 0.30 -0.97 0.79 ~0.03 ~0.69 0.93 0.92 0.91

Values along the diagonal indicate the correlation between psychologieal images of men and women.

Table 8 Correlation between psychologieal images (B-group)

W B #o kR y&mf%@i'}im’é Bo#o & &
S omgzmow 7 3o §F ook
P 4 SR S~ G R < G - S 5 U/ S < R < G- S S A
BLO L 0.78 0.88 0,90 0.87 0.67 0.59 0.81 0.40 0.84 -0.18 0.37 0.55 -0,97 ~0.98
Bk 0.88 0.8 0,99 0.98 0.94 0.8 0.63 0.01 (.78 -0.58 -0.07 0.11 -0.95 -0.86
WEHEOH5 0,90 0,99 0.80 0.98 0.92 0.89 0.69 -0.02 0.75 -0.57 -0.07 0.39 -0.97 -0.86
b 0.87 6.98 0,98 0.77 0.94 0.84 0.55 0.02 0.84 -0.62 -0.10 0.09 -0.95 ~0.86
SR 0.67 0.94 0,92 0.94 0.96 0.94 0.38 -0.28 0.66 ~0.83 -0.40 -0.24 -0.82 -0.65
Vo N 0.59 0.86 0.89 0.84 0.94 0.75 0.48 -0.46 0.45 -0.82 -0.50 -0.29 ~0.76 -0.54
Bzt din 0.81 0.63 0.69 0.55 0.38 0.48 0.67 0.28 0.38 0.10 0.42 0.59 -0.76 ~0.75
B % 0.40 0.0L -0.02 0.02 -0.28 -0.46 0.28 0.95 0.47 0.68 0.94 (.89 -0.19 -0.47
ToEbL7  0.84 0.78 0.75 0.84 0.66 0.45 0.38 0.47 0.73 -0.30 0.28 0.40 -0.82 -0.89
IREF s -0.18 ~0.58 ~0.57 ~0.62 -0.83 -0.82 0.10 0.68 -0.30 0.98 0.82 0.69 0.39 0.16
B2 0.37 ~0.07 -0.07 -0.10 -0.40 -0.50 0.42 0,94 0.28 0.82 0.79 0,95 -0.14 0.4}
] X D 0.55 0.11 0.39 0.09 -0.24 ~0.29 0.59 0.89 0.40 0.69 0.95 0.61 -0.35 -0.56
o T -0.97 0,95 ~0.97 -0.95 -0.82 -0.76 ~0.76 -0.19 ~0.82 0.39 -0.14 ~0.35 0.66 0.95
-0.98 ~0.86 -0.86 ~0.86 ~0.65 ~0.54 ~0.75 ~0.47 -0.89

Eirigin

0.16 -0.41 -0.56 0.95 0.63

Refer to table 7.
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Table 9 Correlation between psychological images (G-group)

mo B g0 Lk Y

z’«bmlyﬁ’é‘bilﬁﬂﬁzéf‘@ﬁ*%

6 # gEom o # T F s 3Fos 5 H 5 %

& m & 5 bAN A ) vwooh AN r & [ N
BEO L 0.78 -0.23 0,90 0,81 -0,08 0.48 0.92 0.14 0.78 -0.02 0.65 0.66 -0.97 -0.85
EP/N -0.23 0.92-0.05 -0.02 0.97 0.26 0.03 -0.02 -0.64 -0.85 -0.86 -0.82 0.08 0.49
HoHEOHS 0.90 -0.05 0.78 0.9 0.11 0.59 0.93 -0.04 0.73 -0.28 0.46 0.48 -0.96 —0?8&
g 0.91 -0.02 0.93 0.79 0.11 0.76 0.94 0.30 0.73 -0.33 0.41 0.39 -0.92 -0.86
bz -0.08 0.97 0.11 0.11 0.97 0.30 0.17 ~0.10 -0.51 ~0.88 -0.75 -0.70 -0.10 0.36
V7N 0.48 0.26 0.59 0.76 0.30 0.91 0.70 0.60 0.36 -0.64 -0.07 -0.15 -0.53 -0.57
Bzt 0.92 0.03 0.93 0,94 0.17 0.70 0.75 0.20 0.63 -0.32 0.39 0.39 -0,96 -0,78
BB 5 0.14 -0.02 ~0.04 0.30 -0.10 0.60 0.20 0.79 0.15 -0.10 -0.03 ~0.15 ~0.05 -0.30
+o&b L7 0.78 -0.64 0.73 0.73 -0.51 0.36 0.63 0.15 0.99 0.30 0.87 0.83-0.71 -0,96
PR 2 -0.02 ~0.85 -0.28 -0.33 ~0.88 -0.64 -0.32 -0.10 0.30 0.89 0.69 0.69 0.19 -0.11
B 0.65 -0.86 0.46 0.41 -0.75 -0.07 0.39 -0.03 0.87 0.69 0.89 0.99 -0.52 -0.75
PEED 0.66 -0.82 0.48 0.39 -0.70 -0.15 0.39 ~0.15 0.83 0.69 0.99 0.78 -0.54 -0.71
P N -0.97 . 0.08 -0.96 -0.92 -0.10 ~0.53 -0.96 -0.05 ~0.71 0.19 -0.52 -0.54 0.74 0.80

R AR -0.85 0.49 -0.81 -0.86 0.36 ~0.57 -0.78 -0.30 ~0.96 -0.11 -0.75 ~0.71 . 0.80 0.84

Refer to Table 7.
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reeabie)” and “Shizenna (natural)”
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respectively., The correlation coefficient is
0.98. Refer to Table 4.
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417 : difference of lightness (Lis—Lix
in Tabe 2) in CIE standard eolorimetric
system. The correlation coefficient is
0.98.
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100 B W—7 D3N DIEHEBMR % & {1
”?"“%&M@i&?”ﬁk%m&a
}7 16 AN B HICH2T L5
}5 (Fig. 9, 4L & T B ] & OHIBERE
120.98TH %o WH, U5 S WL THE
A, BN —TIk Ly OEBNI WD
T (Lp & OWBIEEIL0.67), M2
2 EHe o v A L B A d
BT ERFLTL A (Lx & OMHIELIZ-0.94)
Fr, MO E O KRERARMFE
, , . . [RFs] 4 4~ 257 2 S % (]
0 10 20 30 40 BAGR%L0.89) (Fig. 5)%, [IRF/ ] ia i
L O AL SBIRL T b, T LW

Hadena (showy)
S 8 8
-
ar-

N P
o

T
©

X
" , \ C Hadea (sh 75 TOEMBIRENL0. 92, C OEBEDERE
fig. 5. Relation hetween “Hadena (showy)” R R ) 1 N .
and C*—B group. & DIRIEBREE 0.80, 4L &i30.56TH
The covellation coefficient is 0.89. %o
Multiple correlation eoefficient between Cdtotodn] 4 4 =ik, Mo
“Hadena (showy)” and “C* and 4L* s U .t LT G
is 0.92, the partial correlation coef- 7)'7“5YR (('jb‘(’w:} &:’}\% < (HHBYERELO. 90,
ficient between “Hadena” and C* is HAUTIRIEI® 2 BRI ALY, &5
0.80, and *Hadena” and 4L" s 0.56. RLPEIREOW N S D % itz ] IR

g 1 d 5, . - -
Refer to Tables 1,2,4, and 5 L BB H B

b, MHOK Iy — FOFHREE LA
3B &, HOHBFZNTIE THRG] 44— 29 L 5 BERE S 4 3 F0ERAT [RRE
DIN][ELZEEXDOHB] A A—OBELNIT b5

& ATREME 13 RT3 Mz g0 i % 6'9&?44":951& BT ENBHBN, T
OEAICIE, BHMOHIO 24 4 —~v, BICHBEY A4 a}ﬂm‘ﬁﬂkﬁﬂffﬁiﬁ)% 5&#ELS
N, MIOEHRIDE DI IDA A —TREPEDEDRTNS, HOENEDEE 2 h =
2IEA A=~ HRb ST AL, SEHOMEEREIZ UL 0, SHBICEI NI BED 53
HMThH s,

3.3 HiOHEM, srv—TOBFESLKIOEE (651 —)

WD 52 NDIFHED I8N S AT LT M a ) TERSIT dJKL\J 4 R—Dh
A%, —75, BORN2MIEO S 583 MTHEANT TBYZ] To- 5Ll [Lh
B TRUOL V) TEBESOH D] 4 4 —0 2 E5ABBMICHSe UL, #—TF0Rki
Mﬁfm/\z )!/*Cci, FHAd LD TRUOL O] TERESI THEBEIOH L] 4 2 —~UhEL

2 B o BMEL, JEETRKNZN—TIEE [HEEHEMEO) A2 -0 B384 TN
50 &.%L/ z’dﬁ RNV —~TDHBTH [#HFEES] CHr B 28MIKH 5,
[V o ] 4 x -0 RBIOFERZLLbsTIrv—TF4aL, HIv—7F, BRIV~ TOET

HY, BREBOTRIN—TOMATH TV Mol 44— 2535 5B H 5, Fiz,
MRFS] A X =2 BIL TR, SIOBRICr»D LTIV - TORN 2 MEE Mr\»ﬁim 1
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Résumé

To make clear the influence of knots on psychological images of panels, the colors of
knots and panels were changed using an image data processing computer system, and
questionnaires regarding the psychological images were distributed using the photos of the
processed images. Results of the questionnaire are as follows: panels without knots have
more “elegant”, “agreeable”, “calm” and “clear” images, and panels with knots have more
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“natural” and “primitive” images. “Natural” colored knots give more “agreeable” and “calm’
images than any panels with artificially colored knots. The same effect was also observed
on the base colors of panels. The above results suggest that panels with knots should be
used to give a “natural” image or atmosphere. The automatic knot detection (form and
position) method developed in this study suggests a possibility of automatic timber grad-

ing using image data processing.





