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On-lineAnalysis on Refractive Index and Thickness of Dielectric Layer Based on
Genetic Algorithm
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Abstract: For the requirement of off-line Low-E coating design and process of refractive index and thickness of transparent dielectric
layer control, the method and the process of using genetic algorithm were proposed according to the on-line reflection spectra of the
film surface and the Cauchy optical model. The on-line spectral measurement device was installed on the export side of the coating
equipment, the width of the coated glass was measured at 24 points, and the wavelength range of each point was 380~780 nm, the
time required for each measuring point was less than 260 ms. The characteristics of the Cauchy optical model and the dielectric film
in the Low-E film system were discussed based on the principle of genetic algorithm to establish the analysis process of film
refractive index and thickness, and the influence of the main parameters of genetic algorithms was discussed. The optimum genetic
optimum condition is population size of 35 individuals, 40 iterations, the elite count of 8, and crossover fraction of 0.2. The
reasonable initial value was established according to the reflectance spectrum characteristics of film surface for the more appropriate
analysis of the results.
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Fig. 1 Influence of Cauchy model coefficient on the film
refractive index
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Fig. 2 Reflectance spectra of film surface with the same

thickness and different refractive index obtained from
the Cauchy model
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Initial value: thickness 65 nm, 4,=1.9, B,=0.002 nmz, C,=0.000 1 nm®*.

Genetic operators: elite count 4, crossover fraction 0.2, the same below.
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Initial value: thickness 65 nm, 4,=1.9, B,=0.002 nm?, C,=0.000 1 nm®.
Genetic operators: population size 35, iterations 40, crossover fraction 0.2.
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Initial value: thickness 65 nm, 4,=1.9, B,=0.002 nm?, C,=0.000 1 nm®*.
Genetic operators: population size 35, iterations 40.
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