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Prediction of Wood Veneer Staining Formulations Based on Stearns-Noechel
Optimization Model

GUAN Xue-mei, LI Wen-feng, HUANG Jing-yi
(College of Machinery Electricity, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: Pinus sylvestris veneer was used as the staining base material, which was stained with reactive
dyes. Three groups of single-dyed samples and eight groups of mixed-dyed samples were obtained. Using
the adaptive particle swarm algorithm (APSO) combining with the Stearns-Noechel model, the dyeing
formula were predicted for eight groups of mixed-dyed samples. The results showed that the absolute
deviation of formula obtained by APSO was less than 0.1, which was about 1/2 of the least square method
and the traditional particle swarm algorithm. The optimization speed was efficient, and the number of
iterations was about 60% of that of the traditional particle swarm optimization algorithm. The R-Y-B
dyeing formulas of the three precious wood species obtained through by the optimized model were
0.192%, 0.419%, 0.082% for rosewood; 0.137%, 0.284%, 0.193% for wenge wood; and 0.336%,
0.581%, 0.204% for black rosewood. Using this formula of dyeing camphor pine veneer, the color
difference between the dye fitting sample and the control sample were less than 2, and the error between

the spectral reflectance of both was small. The performance of dyeing was fine.
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Tab.1 Dyeing formulation for each group
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Fig.1 The spectral reflectance of dyed samples
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sample 5*
i ARG Y=Y
Rk FRAEREGLR) L A5 ARG ey
R 0254 0303 0442  0.193
WP REEY: 02 04 04 0199 0315 0484 0.170
APSO 0244 0386 0369 0.089

&2 AT 50, A APSO X FRuEAE 57 34T 7
B, RIS 7 14 %) i 22 B /N, 20K il e —
3 v AL G RL 1 T 5590 0 BE 7 34T TR B 1) 1725
H K FH APSO KA, T 77 1 26 %0 i 22 <0.1, 3R
1A B 7 T8 R AL 4T



22 AMt R EEA

ERRE

HIFH APSO Xf 8 ZH G o b v A 1 TC 77 2 4T 73

W, SRR3R,
=3 APSOFMLER
Tab.3 Prediction results of APSO

R FRERE G 77 /% B FEGRIIC 7 /% it )5 4a
G5 R Y B R Y B MEE
01 05 04 0132 0497 0371 0.064
01 06 03 0124 0594 0280 0.050
01 07 02 0119 0671 0210 0058
02 03 05 0212 0324 0462 0074
02 04 04 0244 0386 0369 0089
02 05 03 0162 0516 0321  0.075
02 06 02 0175 0595 0229  0.059
02 07 01 0221 0657 0.21  0.085

3K, R APSO X} 8 4H Y to b e £ 1)
B 7 AT A, C 5 A0 2= 1 <0.1. H,
55 2 AR5 B0 7 460 i 22 B /N (0.050), HE S
RIS I BC 7 48 %0 22 B K (0.089) . 8 £ Tl &5 R
(1) = A Gl 1 L b5 S B Gk B AR -

I F Matlab 2 il K F A% Ge w7 #E 5% 5 APSO
X} R B AT T A R I AR AL R il 2R L 2.

2 H bR R SUE A TR, BRI B TR
T ERAUME. B2 8N, fEERT R REIEEIE IR
2y 47 B T2 B E, 1 APSO TEi% AR IR EL
29030 RBF kB T A BUkET R, R
APSO X Stearns-Noechel it 415 5 v (1) B r i 77 3
A7 SRAFE AT LA i 25 A B R A ) S BT T

o I e Y . I S R

i i
w U w U
H o
K04 K04

APSOZ #

- AR THER

0 20 40 60 80 100
BERKE R
B2 FRIEEMRLI I

Fig.2 Optimization process curves of different algorithms
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Tab.4 Dyeing formula prediction of three precious wood

species
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Fig.3 Comparisons of reflectance errors between fitting samples and control samples of three precious wood species
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