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Oil and gas exploration in deep-water environments remains a compelling area of study. In 
geologically complex settings, accurate reservoir characterization is a critical parameter that 
must be rigorously assessed to ensure reliable subsurface understanding and informed 
decision-making 

Seismic attributes are widely utilized to infer reservoir properties; however, their reliability is 
often compromised by seismic interference effects arising from resolution limitations, 
particularly tuning thickness 

The seismic machine learning approach presented in this study operates at the seismic sample 
interval, which has significant implications for data analysis. By classifying multiple seismic 
attributes simultaneously at the sample level, this method facilitates a more robust 
assessment of their reservoir relevance, thereby enhancing seismic interpretation and 
improving subsurface understanding in the deep-water exploration setting of North 
Kalimantan, Indonesia. 

Principal Component Analysis (PCA) is a linear multivariate technique widely recognized for 
its effectiveness in identifying seismic attributes, or combinations thereof, that exert 
significant interpretive influence. By transforming a large set of correlated seismic attributes 
into a reduced set of orthogonal components, PCA captures dominant variance patterns 
within the data, which frequently correspond to reservoir-related features 

The selected seismic attributes are subsequently utilized as input for the Self-Organizing Map 
(SOM) algorithm, an unsupervised neural network technique. Numerous studies have 
demonstrated that integrating multiple seismic attributes within the SOM framework can 
generate a composite seismic volume that is more interpretable, revealing reservoir-related 
patterns and stratigraphic events even under conditions of limited well control 

This study aims to leverage seismic-driven machine learning techniques for reservoir 
characterization to improve the fidelity of subsurface interpretation. By integrating advanced 
data analytics with geophysical workflows, the approach seeks to enhance reservoir mapping 
accuracy and mitigate uncertainties associated with well placement during exploration 


