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Abstract

Protein structure analysis is of utmost importance in understanding the intricate
arrangements of the three-dimensional structures of proteins. Accurate
determination of the tertiary structures heavily relies on knowledge of the
secondary structures. In this master's thesis, a proposed algorithm called
Combining Hidden Neural (CHN) is presented, which combines Hidden Markov
Models (HMM) and Artificial Neural Networks (ANN) to predict the protein's
secondary structure (PSSP). The processing mechanism of the CHN method
involves merging the emission matrix of the HMM model with the encoding
schemes of the ANN to generate common features between HMM and ANN,
thereby enhancing the training process. Zero values in the emission matrix are
preprocessed using Fuzzy Logic concepts. Experimental results demonstrate that
the CHN algorithm outperforms traditional methods and exhibits remarkable
flexibility in handling diverse datasets, when applied to the Intersect-Pieces and
Rots-Sander datasets. Furthermore, the algorithm achieves a prediction when
evaluated using the RS126 dataset, surpassing some previous studies. These results
shed light on the significant advancements offered by the CHN algorithm in the
field of protein structure prediction, contributing to a deeper understanding of

protein structures and their associated functions.



