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[bookmark: _Toc498243632]ABSTRACT
Surveying techniques are evolving from traditional methods to modern approaches, prominently featuring the Global Navigation Satellite System (GNSS), which enhances efficiency and cost-effectiveness. However, real-time applications of GNSS height data face challenges, particularly in achieving accurate elevation determination relative to mean sea level datum, essential for various geodetic, geophysical, and engineering tasks. In regions like Sri Lanka, surface irregularities hinder precise elevation measurements, highlighting the need for a well-defined local geoid model to obtain accurate orthometric heights. This study develops a comprehensive geoid undulation model for Sri Lanka by integrating Gravity/Orthometric and GNSS/Orthometric undulation data with machine learning techniques. Gravity/Orthometric undulation is sourced from the XGM2019e_2159 gravity model provided by the International Centre for Global Earth Models (ICGEM), while GNSS/Orthometric undulation data is derived from known orthometric and GNSS data. Utilizing a Gradient Boosting Regressor (GBR), we establish the relationship between gravity and normal undulation data. The model is trained on 3,424 control points (80% of the dataset) and tested on 857 control points (20%). The results yield a root mean square error (RMSE) of ± 0.087m for the training dataset and ± 0.079m for the testing dataset, with 97% of test points within a ± 0.200m  range. This study underscores the effectiveness of machine learning and gravimetric data in enhancing geoid undulation model accuracy, indicating that future improvements could be achieved with more precise gravimetric data. 
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