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Point Cloud

❖ A collection of data points in 3D 
space, representing the shape or 
surface of an object or area.

❖ Capturing Methods:
➢ 3D Laser Scanners
➢ Mobile Mapping Devices
➢ Static-based Lidar
➢ Mobile Phones with Lidar

Source: (NBC Company Project .2018)

❖ Each point has geometric coordinates, Color (RGB), intensity, and 
classification labels (e.g. ground, vegetation, building)
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Point Cloud Applications

❖ 3D Model Creation

❖ Topographic Maps

Source: Amsterdam AI Team, Urban Point Cloud Processing 
Project (2023)

❖ Building Information Modelling (BIM)

❖ Virtual and Augmented Reality (VR/AR)

Source: nCircle Tech

Back to overview

https://github.com/Amsterdam-AI-Team/Urban_PointCloud_Processing
https://github.com/Amsterdam-AI-Team/Urban_PointCloud_Processing
https://www.ncircletech.com/media-coverage/ncircle-announces-ml-assisted-scan-to-bim-services-in-japan-in-partnership-with-scanx
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How AI Helps with Point Clouds

Challenges of Point Clouds:

❖ Massive Data Volume

❖ Complex Interpretation

❖ Slow and Error-Prone Manual Analysis

Role of AI:

❖ Faster & Smarter Interpretation using machine learning and deep learning

❖ Automatic Classification of terrain types, buildings, infrastructure, and 

change detection across datasets

❖ Efficiency Boost: Pre-processing, segmentation, and modeling of data to 

save time and reduce human error
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Example: PointNet

❖ A deep learning model created specifically for raw point clouds

❖ Features: Treats each point individually, classifies or segments based on

(x, y, z) coordinates and other features

❖ Applications: Classifying ground, buildings, vegetation, and water bodies

in LiDAR datasets

Source: Charles R. Qi, Hao Su, Kaichun Mo, and Leonidas J. Guibas (2017) Back to Overview
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Key AI Technologies for Surveyors

❖ Machine Learning (ML): 

➢ Enables computers to learn from 
data without being explicitly 
programmed.

➢ Applications in Surveying:

■ Automatic classification of land 
types (e.g., buildings, roads, 
vegetation).

■ Predicting terrain changes and 
identifying anomalies in datasets.

■ Feature extraction from aerial and 
terrestrial scans.

Döllner, J. (2020). Geospatial Artificial Intelligence: Potentials of 
Machine Learning for 3D Point Clouds and Geospatial Digital Twins.

https://www.researchgate.net/figure/D-point-cloud-processing-classical-workflow-a-based-on-3D-reconstruction-3D-modelling_fig2_339511747
https://www.researchgate.net/figure/D-point-cloud-processing-classical-workflow-a-based-on-3D-reconstruction-3D-modelling_fig2_339511747
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Key AI Technologies for Surveyors

❖ Deep Learning (DL):

➢ A specialized branch of machine learning that uses deep neural 
networks with many layers to model complex relationships in data.

➢ Applications in Surveying:

■ 3D object detection and segmentation from point clouds. (using models like

PointNet, RandLA-Net)

■ Automatic building footprint extraction from aerial imagery.

■ Scene reconstruction and semantic labeling of large-scale environments.
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Key AI Technologies for Surveyors

❖ Computer Vision:

➢ Allows computers to interpret and 
understand visual data like images and 
videos.

➢ Applications in Surveying:

■ Image-based measurements through 

photogrammetry.

■ Monitoring construction progress with 

drone imagery.

■ Damage detection in infrastructure  

from high-resolution photos. (e.g., 

cracks, deformations)

Source: Li, Y., et al. (2020). DL architectures on LiDAR point 
cloud segmentation with three different data representations.

Back to Overview

https://www.researchgate.net/figure/DL-architectures-on-LiDAR-point-cloud-segmentation-with-three-different-data_fig5_343806184
https://www.researchgate.net/figure/DL-architectures-on-LiDAR-point-cloud-segmentation-with-three-different-data_fig5_343806184
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Basic ML 
and DL 
Concepts
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Key Tools and Technologies for Surveyors

Point 
Cloud 
Tools

CloudCompare

LAStools

PDAL

AI 
Framew
orks

TensorFlow

PyTorch

Keras

GIS 
Software

ArcGIS

QGIS

3D 
Modeling 
Tools

ReCap

Blender

LiDAR 
and 
Mapping

Leica Cyclone

Pix4D

Cloud 
Platforms

Google Cloud 
AI

AWS

Back to Overview



Challenges to Overcome

❖ Data Quality and Accuracy

❖ Complexity of AI Models

❖ Data Privacy and Security

❖ Integration with Existing Systems

❖ Computational Power and Resources

❖ Lack of Skilled Workforce

Back to Overview



Real-World Applications

❖ Change Detection

Objective: 
Improve 3D point cloud alignment using a transformer-based model with spatial 
deformable attention.

Key Techniques:
➢ Spatial Deformable Attention
➢ Cross-Attention Mechanism

Applications:
Ideal for tasks involving complex 3D data 
alignment in fields like geospatial analysis, 
robotics, and computer vision

Source: Wang et al., 2023, ScienceDirect



Real-World Applications

❖ 3D-AI BIM

Objective: 
To automate the conversion of point cloud data into semantic 3D building models, 
improving the scan-to-BIM workflow in construction projects.

Key Techniques:
➢ AI-based segmentation
➢ Multimodal measurement systems
➢ Scan-to-BIM automation

Source: Fraunhofer IPM, 2023



Real-World Applications

❖ Topographic Map

Objective: 
Transform raw LiDAR point cloud data into a detailed topographic map, including 
contour lines and 3D vector features, using Global Mapper Pro.

Key Techniques:
➢ Point Cloud Classification
➢ Geometric Segmentation
➢ Feature Extraction
➢ Terrain Modeling
➢ Contour Generation

Source: Blue Marble Geographics, 2023

Back to Overview



Thank you for your attention


	Slide 1
	Slide 2: Content overview
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Thank you for your attention

