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Abstract - This study aims to develop four methods, namely GA-RBF, MLP-NN, CSA-

LSSVM and CHPSO-ANFIS methods, to accurately estimate the Watson characterization factor 

for various hydrocarbons. The obtained results were analyzed graphically and statistically to 

check the validity and reliability of the proposed models. Results reveal that the proposed models 

are robust and accurate in estimation of experimental data. Moreover, the GA-RBF model is 

superior to three other developed models in prediction of experimental data. Furthermore, the 

results of the GA-RBF model as the most accurate model in the present work are compared with 

the results of a previously published model in literature and it is concluded that the GA-RBF 

model outperforms the literature model thanks to higher values of correlation coefficient and 

lower values of Root Mean Squared Error (RMSE).  
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