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Objective

Investigate the applicability of deep learning models, particularly Mask R-CNN, for detecting 
and segmenting archaeological structures based on airborne LiDAR data in the Puuc region 
of Yucatan, Mexico. 





LiDAR data

LIDAR

 Active Sensor

 Provides 3D point clouds

 Detailed 3D information 

(DTM/DSM/CHM)

 Penetrates forest canopies



LiDAR data
LIDAR

 AlianzaRedd+ LiDAR data

 Woodwell Climate Center

 Funded by USAID (Cartodata)

 29/03/14 – 22/4/14

 175km² - 8p/m² - >100Gb

OTHER DATA

 G-LiHT Data (NASA)

 April/May 2013

 Pléiades Tri-stereo data

 15/01/2022
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7Adapted from "Combined detection and segmentation of archaeological structures from LiDAR 
data using a deep learning approach," door A. Guyot, M. Lennon, T. Lorho, & L. Hubert-Moy, 
(2021), Journal of Computer Applications in Archaeology, 4(1), p. 1. DOI: 10.5334/jcaa.64

Enhanced v3 Multi-scale topographic position (e3MSTP)







Adapted from "Faster R-CNN Object Detector | ArcGIS API for Python," (z.d.). Geraadpleegd via 
https://developers.arcgis.com/python/guide/faster-rcnn-object-detector/

MASK-R CNN  Object instance segmentation



Results
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Accuracy Assessment Report
 6 → Buildings: good balance between precision and recall
 1 → Ring-shaped structures: High precision but lower recall

Post-processing



Segmentation in “Unseen” Areas

KOM site



Discussion
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Conclusion

Buildings
• Good balance between precision and recall
• Robust for building segmentation

Ring-shaped structures
• High precision, low recall
• Model is cautious, few mistakes but many missed positives

Evaluation and Optimization
• Current approach effective for identifying archaeological 

structures
• Further optimization needed to increase recall of ring-

shaped structures

Key Insights
• Accelerates the discovery and analysis of archaeological 

sites hidden under dense vegetation 
• Enhanced techniques for cultural heritage preservation
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