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0. Dataset creation using TMM codes

- Capable of creating datasets : 192s to create 200,000 datasets

- Dataset of [Layer thickness(8), Transmittance(201)] = [L, T]

〮 Transmittance through 4 Stacks of SiO2/SiNx layers, each of 40nm~200nm

〮 Focused on 400nm ~ 800nm wavelength spectrum

〮 75% train set, 25% valid set, 50,000 test set



1. Forward Model (L to T) 

• Architecture : Input L(8) – 300-300-300-300 – Output T(201)

Model architecture

Overfitting 방지

Loss function as MAE

Model training variables
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1. Forward Model (L to T) 

#Dataset = 50,000

#Dataset = 200,000
Prediction runtime : 2.7s

TMM code runtime : 47.14s



2. Backward Model (T to L) 

a. Forward model in Loss function

〮 Input T, output L from dataset

① MAE vs Custom Loss function using Forward model (f_model)

② 200-500-200-20 vs 300-300-300-300

③ Using dataset of 200,000 ~ 50,000

MSE of [f_model(pred) – f_model(true)]

MAE of [f_model(pred) – f_model(true)] 



2. Backward Model (T to L) 

MAE / 300-300-300-300 / 50,000

Valid loss of scaled L : 0.1643

Test loss of T : 0.1069

Custom Loss / 200-500-200-20 / 200,000

Valid loss of scaled L : 0.3117

Test loss of T : 0.0468



2. Backward Model (T to L) 

〮 Artificial Spectrum (Gaussian)

Average MAE error : 0.0998

MAE error : 0.1296 MAE error : 0.0754 MAE error : 0.0946



2. Backward Model (T to L) 

b. Solving one specific Layer (Optimization)

〮 Training (Optimizing) for one specific layer design … it’s a trick!

〮 Input 1(1) – … – 8 – 300-300-300-300 – Output T1(201) Forward model



2. Backward Model (T to L) 

0.0589 0.03190.1467

Forward model having problems in predicting near ‘training input boundary’?

Had to try a lot of trials…



2. Backward Model (T to L) 

c. Forward model in Transfer model

〮 Input T, output T from dataset

① 200-500-200-20 vs 300-300-300-300

0.0587

Test loss of T : 0.0643 Test loss of T : 0.0974

0.0792



2. Backward Model (T to L) 

〮 Artificial Spectrum (Gaussian)

Average MAE error : 0.1064

MAE error : 0.1234 MAE error : 0.0844 MAE error : 0.1115



Conclusion & New Questions

• Implementing loss function using Forward model can be effective

- Compared to the direct transfer structure using Forward model

- For just one specific problem, optimization by DNN can be effective

- Choose appropriate model for user’s purpose

• Prediction near the ‘training input boundary’ gets more incorrect?

- Tendency of spectrum mismatching near layer & wavelength boundaries


