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Abstract: In the field of geological engineering, although traditional methods can help with geological data analysis to a certain extent,
their effectiveness is gradually limited when dealing with complex and changing geological conditions. With the continuous deepening
of the application of advanced mathematical methods in geological data processing, mathematical theories such as calculus, linear
algebra, and probability statistics have gradually demonstrated their advantages in complex data analysis. Especially in practical
projects such as railway engineering, using mathematical modeling can help effectively extract key information and provide scientific
basis for engineering decision-making. With the surge in data volume, traditional analysis methods are gradually unable to meet the
growing demand. The rapid development of information technology and artificial intelligence has brought new breakthroughs to
geological data analysis. This article explores the application of advanced mathematical methods in geological data analysis, with a
focus on their role and prospects in engineering practice.
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