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Abstract: This study explores the complexities of animal decision-making in T-maze envi-
ronments by integrating computational modeling with machine learning techniques. Spe-
cifically, it focuses on the binary decision-making process in T-mazes, examining how ani-
mals choose between two paths. Our research employs a mathematical model designed to 
capture the decision-making behavior of fish, providing analytical insights into their intri-
cate behavioral patterns. Additionally, advanced machine learning algorithms are utilized to 
analyze behavioral data from zebrafish and rats. The combination of these techniques yields 
high predictive accuracies, demonstrating the effectiveness of computational methods in de-
coding animal behavior in controlled experiments. This study enhances our understanding 
of animal cognitive processes and underscores the crucial role of computational modeling 
and machine learning in advancing behavioral science. 

 
Biography:  
Dr. Ali Turab is an Associate Professor at Northwestern Polytechnical University (NPU), 
China. He earned his Ph.D. in Applied Mathematics from Thammasat University, Thailand, 
and has previously worked as a postdoctoral fellow and research associate at leading institu-
tions. His research spans mathematical modeling, machine learning, behavioral analy-
sis, game theory, and nonlinear analysis, with applications in life sciences and interdiscipli-
nary studies. Dr. Turab has published extensively in high-impact journals and is passionate 
about advancing innovative solutions to real-world problems through mathematics and com-
putational science. 
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