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Optimization of Full-spectrum Color Matching Model of Wood
Veneer Dyeing Based on ADE Algorithm

Wei Yanxiu, Guan Xuemei, Li Wenfeng, Huang Qinglong
(College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin Heilongjiang 150040, China)

Abstract: The adaptive crossover factor and mutation factor are used to enhance the global search ability and
improve the convergence speed. The optimal value of the parameter M in the Stearns—Noechel model is determ-
ined by the method of loop iteration. The new model was used to predict the dyeing formula of 8 groups of stand-
ard samples, and the experimental results were evaluated by the CIEDE2000 color difference evaluation standard.
The experimental results show that the AE,, between the fitted sample and the standard sample obtained by pre-
dicting the dyeing formula based on the ADE algorithm optimization model is less than 3. The number of itera-
tions is 13.04% of the genetic algorithm and 50.00% of the differential evolution, and the optimization speed is
faster. For standard sample 1, the new formula predicts that the AE, between the fitted sample and the standard
sample is about 1/5, 1/3, and 1/2 of the least squares, GA and DE algorithm optimization models, the prediction
accuracy is higher, which shows that the new model has higher value in the full spectrum color matching of dyed
wood veneer.

Key words: Stearns—Noechel model; adaptive differential evolution algorithm; over determined systems;

full-spectrum color matching; wood veneer; wood color
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Table 1 Preparation of standard sample dye ratio
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Fig. 5 Full-spectrum color matching process of wood veneer dyeing based on ADE algorithm
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Table 3 Standard sample 1 solution comparison

ARt AT
A% R v B AEgo
LS 0.062 7 0.190 7 0.746 6 11.7
GA 0.0593 0.1354 0.8053 6.3
DE 0.062 2 0.184 3 0.753 5 3.9
ADE 0.0511 0.166 4 0.782 5 1.9
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Table 4 ADE optimized full-spectrum color matching model prediction results

Lt

MEH

FrifEre

.

P R Y B L C;b h/ah L C;b ;b A
1 0.051 1 0.166 4 0.782 5 28.4 22.8 293.0 30.5 21.2 295.3 1.9
2 0.112 8 0.196 3 0.690 9 31.2 20.5 300.3 29.8 22.0 300.7 1.4
3 0.106 7 0.3318 0.561 5 30.3 8.5 320.6 28.6 10.4 310.6 2.4
4 0.097 2 0.362 7 0.540 1 30.6 17.8 307.2 31.7 15.0 316.1 2.9
5 0.224 1 0.187 4 0.588 5 324 22.7 303.6 31.4 19.2 305.2 2.0
6 0.2358 0.3203 0.4439 31.6 18.9 306.5 31.9 19.3 304.1 1.3
7 0.197 6 0.386 4 0.4160 29.4 23.1 334.4 28.5 24.7 329.5 2.0
8 0.3147 0.287 6 0.397 7 30.4 21.8 327.8 29.7 21.6 319.5 2.8
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Fig. 7 Different algorithm optimization process curves
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