
RAILWAY SURVEY
EXECUTIVE SUMMARY

BACKGROUND 
The inventory and inspection 
of rail assets is at the heart 
of railway infrastructure 
management. Remotely 
sensed imagery and data are 
increasingly being touted as 
a way to augment ground-
based inspection techniques. 
By delivering high-resolution 
visual information about 
the infrastructure, imagery 
can improve the safety of 
inspections, provide the ability 
to prioritize repairs, and reduce 
overall management costs. 
The use of unmanned aerial 
systems (UAS) and train mounted 
sensors for inspection is on the 
rise and expected to continue 
to grow significantly over the 
next decade. This method can be 
faster, safer, and less costly than 
other inspection methods. 

As UAS inspections become more 
prevalent and gain beyond visual 
line of site (BVLOS) capabilities, 
deep learning technology 
offers the possibility to deliver 
the right information, to the 
right person, at the right time. 
Railways that take advantage 
of this big data explosion will 
be able to gain efficiencies 
across their organization. But 
doing so poses challenges that 
go beyond just collecting more 
and more imagery. Leveraging 
the information in data requires 
effective data management, 
sophisticated analytics to extract 
meaningful information from 
the data, and the ability to 
disseminate the information 
across the operation in a timely 
manner. 

THE SURVEY 
Harris Geospatial wanted to 
know if railway organizations 
are truly harnessing the power 
of imagery and automated data 
analytics to drive efficiencies 
in their current efforts. To that 
end, we designed a benchmark 
survey to understand the 
primary objectives and 
methodologies for remote 
inspection in the value chain. 

The survey questions were 
grouped into three main 
sections: 
• Image Collection
• Data Processing and Data 

Management
• Business Objectives

COLLECTION
Traditionally railway infrastructure owners and managers have been 
doing visual infrastructure inspections through site visits, with an in-
house or third-party team walking near trackside assets.

When it comes to those who utilize remotely sensed imagery and 
data for railway infrastructure inventorying and inspection purposes, 
the two main methods of collection are train mounted LiDAR and 
video data, and optical imagery collected from UAS platforms. 
Collection through satellites, helicopter and fixed wing airplanes is 
also mentioned but to a lesser extent.

The type of asset that is inspected ranges from the track or very 
near-track assets (trackbed, sleepers, catenaries, signals, vegetation), 
to objects and areas in the wider environment (bridges, stations, and 
other topographic areas of interest).

The frequency of collection depends on the type of asset and is often 
done on a project basis.

Of the respondents who indicated 
that they currently are not using 
such techniques, 39% said they are 
considering using them, indicating 
that the use of these techniques is 
going to be on the increase in the 
coming years.

1/3 RESPONDED

YES

FOR INVENTORYING & INSPECTION OF 
RAILWAY INFRASTRUCTURE ASSETS?

ARE YOU CURRENTLY 
USING REMOTE SENSING 

The survey had over 300 
completions across 25 countries 
from railway organizations and 
third-party vendors involved in 
some aspect of the value chain.



For more information about 
our rail solutions visit: 
HARRISGEOSPATIAL.COM

Processing (e.g assembly of mosaics, fault detection 
through image recognition) of the data is done 
either by in-house data analysts or through a third-
party vendor. Furthermore, a variety of software 
is used for this purpose (off the shelf: ArcGIS, 
Bentley, AutoDesk, ADCIS , other custom developed 
proprietary solutions).

BUSINESS OBJECTIVES
ADDITIONAL REASONS:

54% CORRECTIVE MAINTENANCE INSPECTIONS

60% PREVENTIVE MONITORING

The priorities are slightly different for organizations that do not currently use remote sensing but are 
considering doing so.

One reason for this difference in the responses could be down to the fact that these organizations that 
have no current experience with remote sensing have not had the chance to realize the possibilities and full 
potential of these techniques and the level of accuracy they provide.

54% CREATING A DIGITAL INVENTORY/ASSET LIBRARY

PROCESSING & MANAGEMENT There seems to be a lack of consistent data 
management across organizations, and oftentimes 
there are multiple archiving systems and platforms, 
and duplicate data. This shows a need for an 
efficient image and data management system. 
Some organizations are already experimenting with 
organizational processes and techniques of varying 
degrees of sophistication and with different degrees 
of success. 

PRIMARY REASONS WHY REMOTELY SENSED DATA ARE 
COLLECTED AND PROCESSED:

Half of respondents who are using remotely sensed data are already exploring deep learning techniques 
to automatically detect and recognize infrastructure asset issues and predictive failures.

MAIN CHALLENGES THAT THEY ARE HOPING TO SOLVE:

64% REDUCE MAINTENANCE COSTS

61% IMPROVED SAFETY

61% CREATING A DIGITAL INVENTORY/ASSET LIBRARY

44%

PLANNING/DESIGN OF NEW ASSETS

40%

ACCURATELY LOCATING ASSETS

38%

INSPECTING STRUCTURES

40%

IMPROVED SAFETY

38%

REDUCE MAINTENANCE COSTS

34%

VEGETATION MANAGEMENT

52%

59%

36%

ADDITIONAL REASONS:

52%

PLANNING/DESIGN OF NEW ASSETS

PREVENTIVE MAINTENANCEINSPECTING STRUCTURES

ASSESS BAD WEATHER

50%

CORRECTIVE MAINTENANCE

34%

SECURITY SURVEILLANCE


