
When repeat surveys are available, LiDAR datasets can be precisely aligned to 

detect changes over time. Figure 3 shows a rockfall identified through the 

comparison of two survey passes. Such changes are automatically detected 

and classified to determine their nature—for example, distinguishing between 

vegetation growth and a rockfall. This capability enables timely identification of 
potential hazards and supports proactive maintenance planning. 

Track drainage assessment
Point clouds are also analysed to determine surface drainage potential. Figure 

4 shows an example where drainage ditches are located from point clouds. The 

depth, location and gradients of ditches are assessed and potential blockages 

identified. Details are presented in Lee, Griffiths and Eriksen (2023).

Introduction
This poster shows how Light Detection and Ranging (LiDAR), much like a 

Swiss Army knife, serves as a versatile tool for a wide range of mapping and 

inspection tasks across railroad departments. Its applications include mapping 

right-of-way (ROW) assets with near-survey-grade accuracy, assessing 

structure and vehicle clearances, measuring ballast volumes and track 

geometry, and providing local data for climate studies. Other uses include 

vegetation mapping, analysing drainage and the topography of cuttings and 

embankments, and run-on-run comparisons to detect subtle changes such as 

slope creep or maintenance activity. Selected examples are presented here. 

Ballast volume assessment
Point cloud data is analysed to evaluate ballast volume levels in relation to the 

design template. Figure 1 presents an example where computed ballast levels 

are overlaid onto the point cloud. Warmer colours indicate areas with excess 

ballast, while cooler colours highlight areas of deficiency. The inset provides a 

cross-sectional view with the design profile template superimposed. This 

analysis helps identify structural or safety issues and supports efficient ballast 

resource management.

Right of way analysis 
Classified point clouds are automatically analysed to assess the condition and 

characteristics of the right-of-way. Figure 2 illustrates a passing clearance 

analysis conducted within a tunnel. With range accuracy better than 1 mm, 

LiDAR is well-suited for safety-critical assessments of this nature. The figure 

also demonstrates the automated extraction of an embankment's shoulder and 

toe, along with associated vegetation encroachment analysis. This information 

supports data-driven vegetation management planning and risk mitigation.

LIDAR - THE ULTIMATE GENERAL PURPOSE TOOL FOR 

TRACK INSPECTION.
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Asger Eriksen, Zetica ltd, asger@zetica.com 

Conclusion
This poster offers a snapshot of the diverse ways LiDAR is currently being 

leveraged by railroads to enhance asset management, support maintenance 

planning, validate construction quality, and improve safety. As LiDAR technology 

continues to advance, so too does its potential. With accurately classified point 

clouds, rail-specific algorithms can be developed and scaled to address an 

expanding range of operational and engineering challenges. 
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Figure 3. Comparison of LiDAR cross sections between two surveys (red and 

black cross sections - left) with accompanying photo (right).

Figure 1. Determining ballast volume excess or deficit from a point cloud.

Figure 4. Identification of drainage ditches and their longitudinal flow gradient.

Figure 2. Point cloud cross section with clearance assessment (top left) and 

vegetation and embankment assessment (bottom right).
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