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coatings are the construction and automotive fields This model conceptually treats spectral data on the - T s
the coated glass is tempered after coating, in order to basis of wavelength. The model is for estimating o, o 380mm pvis 780 nm 2500 nm
increase strength and safety. optical values for a specific wavelength rather than gé;ij

optical values for the whole spectrum of the glass

value to represent a glass sample’s optical
characteristics between 280 — 2500nm for bnm
resolution. After prediction, we transform 3 x 445
wave-length predictions into 7 DOF values using |SO
9050:2003 standard calculations[1].

Model-2 and Model-3,
We predict directly 7 DOF values.

= Ensamble Learning,
The weighted average of the three model’s predictions
was used to get the final estimate of optical properties.

properties deviate from the targeted spectra due to
the heat treatment process. The unforeseen changes
in the optical spectra cause changes in the color and
thermal performance of the glass.
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Figure 4. Spectral HeatNET Model
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7. Physics-informed HeatNet Model,
This model is using descriptive optical features as -
input of the ANN model. Since the DOF values were
formulated by domain experts to summarize the .
optical characteristics of glasses and standardized with
SO 9050:2003 they can be used as the input features
of the heat treatment model instead of the whole
spectra.

We split the dataset into a training set, evaluation set,

b) and test set.

Evaluation process consists of calculating the mean
absolute error (M AFE) and the error standard deviation
(o) of the error distribution for each DOF value.
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Figure 2. Effects of heat treatment on optical spectra: (a) The
reflectance spectra change (R,) is used to demonstrate the color

change in the reflected surface, (b) The transmittance spectra Results
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= This model can be used to reliably estimate the

Figure 3. Tempered low-E coating research and development Figure 5. Physics-informed HeatNet Model post-heat treatment optical properties of low-E glass.

Process.

3. ConvHeatNet Model,
This model is based on convolutional neural network
(CNN), has optical spectrums as inputs and DOF
values as outputs. The model has advantages such as
sparse interactions and parameter sharing that allow it
to use fewer training parameters compared to FCNNs
and provides different feature extractions at the
different spectrum ranges of given data.

Future Work

= Dataset:

= Glasses were coated with low-E technology in Sisecam
Science and Technology Center R & D laboratories.

= [ncreasing the number of sample pairs used in training

_ by collecting new data,
= Transmittance (7)), the reflectance of coated surface

(Rc), and the reflectance of uncoated surface (Ru)
were obtained by spectrophotometer in the
280nm — 2500nm range and bSnm resolution.

= Using thin film stack order, thin film thickness, and
material type as a new input future in the training to
reinforce the model,

will improve the accuracy of the HeatNET Model.
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