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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.

Figure 3. Comparison of LIDAR cross sections between two surveys (red and

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

Point cloud data is analysed to evaluate ballast volume levels in relation to the When repeat surveys are available, LIDAR datasets can be precisely aligned to
design template. Figure 1 presents an example where computed ballast levels detect changes over time. Figure 3 shows a rockfall identified through the
are overlaid onto the point cloud. Warmer colours indicate areas with excess comparison of two survey passes. Such changes are automatically detected
ballast, while cooler colours highlight areas of deficiency. The inset provides a and classified to determine their nature—for example, distinguishing between
cross-sectional view with the design profile template superimposed. This vegetation growth and a rockfall. This capability enables timely identification of
analysis helps identify structural or safety issues and supports efficient ballast potential hazards and supports proactive maintenance planning.

resource management.

Track drainage assessment
MTLS METRICS

M veids ¥ It — = A i Point clouds are also analysed to determine surface drainage potential. Figure

' ’ - Sl el i R 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).

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

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

—

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

supports data-driven vegetation management planning and risk mitigation. Conclusion
This poster offers a snapshot of the diverse ways LIDAR is currently being
CLEAR - - leveraged by railroads to enhance asset management, support maintenance
—~ e e e : : : : : :
o N o 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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Conclusions

Remind the reader (without sounding like you are reminding the reader) of the
major result and quickly state whether your hypothesis was supported; try to
convince the visitor why the outcome is interesting; state the relevance of

evaluate your poster before submission. [Normal text, Arial, 30pt] your findings to other published work; relevance to real organisms in the real

In the Introduction part, get your viewer interested in the issue or question ~ World; future directions.

while using the absolute minimum of background information and definitions;
quickly place your issue in the context of published, primary literature; then
pitch an interesting, novel hypothesis ... then you can describe (briefly) the
experimental approach that tested your hypothesis. Unlike a manuscript, the
introduction of a poster is a wonderful place to put a photograph or illustration
that communicates some aspect of your research question.
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* You are welcome to use any layout for your text and figures,

= as long as you stay within the white allocated space

Experimental work = 4 T & /' e

Briefly describe experimental equipment and procedure, but not with the detail B S\ SR
used for a manuscript; use figures and flow charts to illustrate experimental NN e /
design if possible; include photograph or labeled drawing of organism or
setup; mention statistical analyses that were used and how they allowed you
to address hypothesis.
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advice, laboratory assistance, comments on earlier versions of the poster);
mention who has provided funding; be sincere but do not lapse too much into
informality in this section; do not list people’s titles (e.g., write Colin Purrington not
Dr Purrington). Also include in this section disclosures for any conflicts of interest
and conflicts of commitment.
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EVALUATE YOUR POSTER IN 60 SECONDS

This table provides a useful evaluation to judge the quality of your poster. Rate your poster
with reference to the main aspects on the left and by using the 0 — 2 allocation of scores

provided here. Do not submit if your score is below 10!

Overall 0 |Cluttered or sloppy appearance. Gives the impression of a solid
Appearance mass of text and graphics, or pieces are scattered and disconnected.
Little white space.
1 |Pleasant to look at. Pleasing use of colors, text, and graphics
2 | Very pleasing to look at. Particularly nice colors and graphics.
White Space 0 | Very little. Gives the impression of a solid mass of text and
graphics.
1 OK. Sections of the poster are separated from one another.
2 | Lots. Plenty of room to rest the eyes. Lots of separation
Text / Graphics 0 |Too much text. The poster gives an overwhelming impression of
Balance text only. OR Not enough text. Cannot understand what the
graphics are supposed to relate.
1 Balanced. Text and graphics are evenly dispersed 1n the poster;
enough text to explain the graphics.
Text Size 0 |Too small to view comfortably from a distance of 1-1.5 meters.
0.5 Main text OK, but text in figures too small.
1 |Easy to read from 1-1.5 meters.
2 | Very easy to read.
Organization and | 0 Cannot figure out how to move through poster.
Flow 1 |Implicit. Headings (Introduction, Methods, etc.) or other device
implies organization and flow.
2 | Explicit numbering, column bars, row bars, etc.
Author O | None.
Identification 1 |Partial. Not enough information to contact author without further
research. This includes missing zip codes on addresses.
2 |Complete. Enough information to contact author by mail, phone, or
e-mail without further research.
Research 0 |Can't find.
Objective 1 |Present, but not explicit. Buried at end of "Introduction”,
Background", etc.
2 |Explicit. This includes headings of "Objectives”, "Aims", "Goals",
etc.
Main Points 0 |Can't find.
1 |Present, but not obvious. May be imbedded 1n monolithic blocks of
text.
2 |Explicitly labelled (e.g., "Main Points", "Conclusions", "Results").
Summary 0 |Absent.
1 "Summary", "Results", or "Conclusions" section present.
TOTAL SCORE: 15
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