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Quantitative Evaluation of Visual Perception Semantic
Fractal Dimension of Wood Materials
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ABSTRACT: The work aims to explore the process of semantic fractal dimension quantitative evaluation of visual per-
ception characteristics of wood materials and the effects of different characteristics on the evaluation results based on
analysis with Spss 24.0 software. The dimension of visual perception characteristics of wood materials was determined by
literature research and expert investigation. The semantic fractal dimension evaluation scale was constructed by semantic
fractal dimension evaluation. Through questionnaire survey, the evaluation results of subjects with different gender and
professional background were collected. The results were analyzed by variance analysis tools. Results showed the color
and gloss characteristics of wood materials were significantly different in five dimensions. The texture characteristics only
had significant differences in the dimensions of aesthetics and environmental protection. The interaction of luster and
texture characteristics had a significant impact on the dimensions of environmental protection and culture. The evaluation
of wood materials by different gender subjects had significant differences in environmental protection and culture, while
the evaluation of different professional subjects had significant differences in aesthetics, economy and culture. The visual
perception of wood materials is mainly affected by color and gloss, and texture has little effect. Whether the subject is a
design major has a great impact on the evaluation result. This quantitative evaluation method provides data support for the
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innovative design and application development of wood materials, and also assists design practitioners to grasp user psy-
chology. At the same time, it opens up aresearch route for the application of other materials in furniture design.
KEY WORDS: wood materials; visual perception; semantic fractal dimension; quantitative evaluation
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Fig.1 Visual perception composition of materials
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Fig.2 Preparation process of wood material sample blocks
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Tab.1 Number of visual simulation digital sample of wood materials
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Fig.3 Group 1 visual simulation digital samples of wood materials
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Fig.4 Group 2 visual simulation digital samples of wood materials
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Fig.5 Group 3 visual simulation digital samples of wood materials
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Tab.3 Variance expansion factor results of visual
perception characteristics of wood materials

TR EME R &R Uk

VIF VIF VIF VIF VIF
©¥%  1.035 1.035 1.035 1.035 1.035
J¢¥% 1108 1.108  1.108  1.108  1.108
g 1124 1124 1124 1124 1124

AR

T4 KEMMNEEBEFENERNLER
Tab.4 Main effect result of color characteristics
evaluation of wood materials
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Tab.5 Mean value and standard deviation of color
characteristics evaluation of wood materials
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Tab.6 T test results of color characteristics
evaluation of wood materials

wEOrpEa EREEOA PROES
T P T P T P

S 0906 0.365 -5.089 0.000 -5.802 0.000
EMEE 3160 0.002 0.286 0.775 -2.880 0.004
NS
%

& 4137 0000 3285 0.001 -0.966 0.334
Zy%E% 1484 0138 —6.522 0.000 -7.568 0.000
b 5.426 0.000 —1.848 0.065 -7.166 0.000

) €2, A 5 41 KH 1=—6.522, P<0.05; t= —7.568, P<0.05 ),
(EP IR ul NI =% L RS Rl NI v v S S O e e S
TS Y 2% $ PR (.=1.484, P>0.05); 16 SCALRAERE |
PORVAS LV NI = 1< N 2 SO = ks Rl (S| S NI v
(t==7.166, P<0.05), Hr[a](oA ATk A 2 25
FHEROAFI B (=5.426, P<0.05),

E—20 LR E G R B . S R T BB R
(o do iy 5 55 WUERAE B AAC 19 o (BB AIG 5 PR JER
AEPE AR B B ST IR AR B RSABEAR Y
OB s SCARIERAE S I PREARKA R o (e o 1455
5 T RIS AT A B EPE

3.3 ARERMBLEFHFIETMER

ANIREPEA TR R ER0 P 5 3, W 7,
WMFEHR, TECEAR b, AT AR 4 5
W LER A 2 2 S L S R YE B I F=30.963,
P<0.05; ZEWR4ERE |- F=9.999, P<0.05; Ff-/sE
JE I F=19.735, P<0.05; Z3%4ERE |- F=12.387,
P<0.05; CfbE4ERE |- F=16.346, P<0.05,

RT AKERMBEFEFHOTN ELMER

Tab.7 Main effect results of gloss characteristics
evaluation of wood materials
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Tab.8 Mean value and standard deviation of gloss
characteristics evaluation of wood materials
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2D WO (E S R B - SRR L e e i
AR TR R 3L B vy 5 SEWLRORI B PR IERAE HE L W D'
Wi A T B B i 5 2 UF IR b S8 iR i R
JECRARE I3 (L e v 5 SCAG SRR AR B S U W ) A S A 6
IR . AR T RS R AT A EIE

3.4 AREMHBIGIBFFEITM LR

ARTHR “OrB” RN AR, WLk 10,
KPR, FESHASE b, AT AT AR5 4 B P
BAOKHOCEA A, Hd, 7S HEYERE | F=
3.498, P>0.05; FEME4ERE |- F=28.914, P<0.05;
R R YE iE | F=22.037, P<0.05; Z¥%RE4ERE I
F=0.077, P>0.05; CfLER4ENE - F=0.495, P>0.05,
AAE RN IR IR 2 D YEFE P AFTE B R .

XFEE R 11 EESS R AT A, E SRR AR
] SO PR P PEAN A i, T AR IERAE B T 5% 1) SO ) PR
o WLAN, FESCRRRAERE | 2RI B DL R S AR Rk

Y b RN AR R Te RE R 2 e (HUE i B {E
XA B, TR IR b, 5% ) SO A (E s T4
] SCRE s 255 AR b, A2 1) S A 5 T 5% ) SO
SCAL AR B A 1) SO (s TR T SO

£ 10 KREWHRIGIREFETEM ERMLER
Tab.10 Main effect results of texture characteristics
evaluation of wood materials

B EAR MR ARE By F BEHE
SEFE 17.695 1 17.695 3.498 0.061

. ENUK 168.063 1  168.063 28.914 0.000

g R 111.225 1 111.225 22.037 0.000
25 I 0.461 1 0461 0.077 0.781
SCAb R 2.915 1 2915 0.495 0.482
x 11 AERMBESERFET NN EREE

Tab.11 Mean value and standard deviation of texture
characteristic evaluation of wood materials

R ferm 4 L] 4
¥ PR 22 ¥iH s i 22
SR 9.47 2.315 9.52 2.280
EUW 9.42 2.487 9.35 2.489
AN 9.65 2.302 9.66 2.316
2T Ik 9.21 2.560 9.09 2.451
Ak 9.57 2.477 9.18 2.567
Ay 47.31 12.141 46.79 12.104

3.5 AREEMEMAFMEIEMER

AN TR) PR X A T A R 118 32 3550 L A &5 S ( an L3
12 fFit7R ), AL AR S B R[] ol 3 5 SR 1A
FEMN ARG b, ANFEXT A 5 A RE 45 4 0 A A T 22
S, TESCHRMERE | F=1.661, P>0.05; 25 WLEk4f:
| F=0.262, P>0.05; MR JE&4E[F | F=54.616, P<0.05;
LV YR F F=3.629, P>0.05; SCAKER4ERE |
F=9.954, P<0.05, i F7EFRIRIERN SO B AE FE [ A7
£ 12 FEMENFL W EEITARKBRAHBHEMN ERMNLER

Tab.12 Main effects of different gender and professional
subjects on wood material evaluation

BoRAEE 20 glmE By F BEN
ST 8.402 1 8402 1.661 0.198
. RWUEE 1525 1 1525 0.262 0.608
;i AR 275.665 1 275.665 54.616 0.000
2R 21.606 1 21.606 3.629 0.057
ik 58.649 1 58.649  9.954 0.002
ST 1.991 1 1.991 0.394 053
EME  72.239 1 72.239 12.428 0.000
i R 12.881 1 12.881 2552 0.1
LR 46.904 1 46.904  7.877 0.005
Xtk 88.515 1 88.515 15.023 0.000
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ERFEEES . g b, wirRe et
BB\ NBEXT AR A B4 AE I PE N A T 22 53, S
JEYERE | F=0.394, P>0.05; 25 WK 4ERE |- F=12.428,
P<0.05; HEER4EF | F=2.552, P>0.05; £u%id
J§ I F=7.877, P<0.05; SCALER4EE I F=15.023,
P<0.05, UiHHFESEMER . 20, SCIbERYE S 177
WENES.

b 13 BUME LS R T, PR AR IR A B NS
FCIRRYERE I, Lo PR R BP0 28 i T B 15 7

TN SCAIETT T, BT b AR AR TR R Y
PR R T AR BOERL O AR TR PR RAEIE |, it
LA ANRERPE R T AR BT R ARE . LA, T
A v SRR B | S UL B DL K 22 TR IR I
ERON AR R TC R FEEZE S, (B i A R
W, TR SEMUBMZ TR AEE b, BERIEH
P(E#R i T2 o A el 72 v 4 S5 P S A TR
Y b RN AR R JC R R 2 S, (B 4
FER B, BAERIPEO AR = T b

& 13 AREMERFNE M E KA B EHIEM BB EMIREE

Tab.13 Mean value and standard deviation of wood material evaluation by different gender and professional subjects

R Bk 7k Wit £ ezt £l
¥ bR 22 ¥ bR 22 ¥ bR 22 ¥i{H s i 22
SR 9.55 2.362 9.33 2.265 9.58 2.621 9.38 2.189
ES Uz 9.43 2.586 9.34 2.345 9.64 2.699 9.29 2.363
EIN P 9.55 2.297 9.72 2.305 9.82 2.497 9.57 2.223
2RI 9.16 2.659 9.07 2.321 9.08 2.702 9.13 2.404
Ak IR 9.33 2.519 9.35 2.466 9.66 2.855 9.22 2.332
By 47.02 12.422 46.8 11.702 47.77 13.374 46.59 11.51

3.6 ZTEXHMEAXMARMEHEMER

24 B RIS AR X PR a5 58, L3k 14,
TEZ 72 A BAE A, AUTE G SO A2 BLAR
FATR, P2 T XA R Ak A0 5 B %) {8 35 5 ] 7 512
FHERAEF | F=1.661, P>0.05; 35 WL 4 F [ F=0.262,
P>0.05; FFE4E)F | F=54.616, P<0.05; Z:5% 4
JE I F=3.629, P>0.05; CAib/E4Ej¥ 1 F=9.954,
P<0.05, JLHEFEFR PR A SCAIR 2 AR |, HAF
MR A B 2E 5

F 14 XFMGIBELZHERATIARRMH
M B E R R
Tab.14 Main effect results of wood material evaluation
under theinteraction of gloss and texture

WoommE V5 pmg My P Wk
Rl
SO 8402 1 8402 1661 0.198
Lo FME 1525 1 1525 0.262 0.608
ﬁg R 275.665 1 275.665 54.616 0.000
2R 21606 1 21606 3.629 0.057
1

ik 58.649 58.649 9.954 0.002

3.7 it

ARBRH R . SR EPRRIETEA R BT
Heg FAE AR RERN, BB orasR, af
e BNATIXS AR 0% RTG53 B BE 1 35k
REXT AT 18 IR 0 DAY o i 2 SO 1 119 73 B AE

TS, KA 1) SCHUR 52 1) SCHEAMB AU X T REJE:
P TSP FH R A R 5% | AR 1) S B (8] I BT
ARINPLX A3, NBAGERS T AR SRR 5 18] )21 A
X 22, FEAHA 1) 5% 1) FAR 1) SO R 2 F] 1 b 2 3
FHIE . PRI, AR SO ) 6 AT L8 R 5 0 -
N

T ERRHIE 2 A 45 R T A5, A0 BRI B A B9
P BR IS LB, X FUAR AR Y PPAN AL TE FR
JEREERE WA DL, AR A A PP 25 A B 2 H R
il 2 FPEIE Y AAS BEAR o 7 AR A R A SRR ] R AR
WFFE B H X o A, T RS AR K A
PRI IR RIE PRI IR (0 A b B 75 R S3
MOGEE B, S0 i B AR SRR E S IS 22 5%
JERAERE T A S R, WG I AR A ST e 1 56
WU . ER PRI SCAL R B LG T HA A TR R
PRI , 70 T A% T 2 00 AR A AR B A [ A L
], Feik AR 4ERE e 2 . Z2INR S HAEH
IIHTBEE SRR, S RSO B2 A A TR
TP R L UL S 25 50 B 2 250 3l 0 O
TEFEATAE G, 2323555 LA H RN . g,
TESL R NI ER 5 7% 18 2 PPN R IS AR, FEEFEAR
JEBA R BEAT BT I 235 H % R L TR A O vk - S
6], A AR B PR BCE AR T A

3 3 AN [ PP AR A TR R B4 40 5 RO 23
LEORBEAT T, S BN TR 5 60 L sy ) 833 AR T
PR GE B PEA B S M A A [, Herp P A etk
XA R RE S HEBE VAN 19 22 5 A K, (R ALY
Lol S PN SRR AR XK, JEHAE SR L
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