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Background & Objective

Glass transition temperature
(Ty) is the temperature at

Glassy state  (Tg)

I N which a polymer changes

Leathery region \ material from a glassy state to a

s 'y rubbery state. This drastic

%% pmorohous — change of property In

E% material plateau Rubberyﬂow\‘\\ Liuid flow pOIymerS makes Tg very
Z \

\ important in food processing
and drug synthesis. 1]

Temperature (°C) =————p

The objective is to develop a regression machine learning model that can
accurately predict T,

Methodology

Distribution of Full Dataset

Dataset & RolVInfo st st 556

« Dataset of 1200 polymers was
compiled from PolyInfo database 1

 Polymers consist of H, C, N, O, F,
Si, P, S, Cl, Ge, Se, Br (12 non- ]
metal elements)

* The T, values were found to be
roughly normally distributed
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Molecular Geometry Optimization

@ % Using chemistry-related software like GaussView, Gaussian

and Avogadro to edit and optimize the molecular data (2]

Feature Selection
« Mordred library (2D + 3D molecular descriptors) [ .

« RDK:it library (Extended connectivity fingerprints) [4 |
» Subsequently combine the features and remove redundant bits

dmlc Machine Learning Algorithm
X GBOOS t Extreme Gradient Boosting Regression Pl
An enhanced form of Gradient Boosting

Works by combining weaker decision trees to form a single stronger model

Algorithm evaluation

« Coefficient of determination (r?) - Higher is better

 Root-mean-square error (RMSE) - Lower Is better
- Cross-validation (CV) — To check for any overfitting eea)(,l’l,

Previous Work

Mordred-2D + ECFP4 (random state 40)

« Comprised 640 data points

« Polymer data from Polyinfo
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« Similar methodology applied

Predicted Tg (°C)

Evaluation rz RMSE —:: /: e Validation data
Validation 0.813 24.5 T S s e
Test 0.812 26.9 T o C T
CV 0.712 32.6
Current Work

 Comprised 1200 data points

Combined Fingerprint (random state 32)

» Polymer data from Polyinfo
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« r2improved but RMSE got worse

100 1

Predicted Tg (°C)

) Evaluation r2 RMSE
N Validation 0.881 33.2

, e Test 0.844 37>
20— — i m cV 0.841 38.1

Conclusion & Future Work

With the increase in number of data points:
* The r? improved while RMSE became worse

In the later stage of our research, we intend to try: f ’6 Q \-.1
« Bringing r? closerto 1 g ;.
* Bringing RMSE lower k‘f\ "
- Further increasing the number of data A |

« Consider deep learning
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