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Project title / job position title:
	Artificial Neural Networks for Predicting Polymers and Biopolymers Properties in Data Scarcity Scenarios


Research project description:
	Over the past few years, considerable efforts have been made to develop models that quantitatively relate the structure and properties of polymers and biopolymers (Quantitative Structure-Property Relationship – QSPR). The possibility of predicting the behavior of new materials (even before synthesizing them) and understanding how the structure is related to the macroscopic properties is of paramount importance for materials science. In particular, the possibility of obtaining these predictions using only the molecule's chemical structure or the polymer's repeating unit (monomer) is especially interesting because no experimental data or complex calculations are needed. Among the many QSPR modeling methods, using artificial neural networks (ANN) has emerged as a very promising and suitable approach to establishing structure-property relationships. Although many recently proposed approaches have shown excellent results, the lack of enough data for predicting specific properties is a limiting factor for using ANNs to predict materials’ properties. 

To overcome this limitation, this project aims to explore numerical routes to determine the physical properties of polymers and biopolymers using machine learning techniques in data scarcity scenarios. We will focus on different numerical approaches (recurrent neural networks, convolutional neural networks, clustering, vectorization, PCA) to correlate the structure and physical properties of polymeric and bio-based materials and better understand the molecular mechanisms involved in these behaviors


Job position description:
	We seek a PhD student to join our team at the Centro de Fisica de materiales (CFM) in San Sebastian (Spain) to achieve this project. The contract lasts four years, and the tentative starting date is January 1st, 2025. We are looking for highly motivated candidates with solid programming skills (preferably in MATLAB) and a good level of English (written and oral). A basic knowledge of polymer physics or chemistry, as well as of machine learning approaches, is also recommended. Candidates must have completed their master's studies before the starting date of the contract. We offer a multicultural work environment, a high professional level, and excellent human quality.


Contact persons:
	Dr Silvina Cerveny and Dr Gustavo Ariel Schwartz
Email: silvina.cerveny@ehu.eus / gustavo.schwartz@csic.es 
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