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Evolution of the global volumes of cleaning, inspection and 

maintenance, construction and demolition robots sales, 2010-2019



[2]

in USD

…and the inspection and maintenance market is 
expected to reach US$ 8.3 billion by 2030 [1]

[1] SNS Insider, https://www.snsinsider.com/reports/inspection-and-maintenance-robot-market-1364
[2] kbv research, https://www.kbvresearch.com/inspection-robots-market/

https://www.snsinsider.com/reports/inspection-and-maintenance-robot-market-1364
https://www.kbvresearch.com/inspection-robots-market/


Many applications, diverse requirements 

Assets and equipment
Pressure vessels, ship hulls, hydro 
turbines, flare stacks, aquaculture 
net cages, generators, pipe bends, 
storage tanks, wind turbines, …

Plants and areas
Electrical substations, solar parks, 
offshore/onshore O&G platforms,  
harbors, dams, nuclear facilities, 
power stations, buildings, airports, 
quay walls, … 

Long-distance / linear 
Rail infrastructures, tunnels, 
bridges, waterways, drinking 
water networks and installations, 
power lines, …  

Credit: D Sharon Pruitt

Images are licensed under the Creative Commons Attribution 2.0 Generic license

https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by/2.0/deed.en
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Do more – and do it better

Dangerous Distant

Dirty Dull

The 4 Ds 
of robotics



Collaboration

Data collection

Intervention

Logistics



AI ROBOTICS

DATA



Overall challenges for AI, Data and 
Robotics (ADR) technologies in I&M 

Automatic 
data analysis 

Interpretability and 

explainability, data 

quality and availability, 

model training 

automation, 
ownership of data, … 

Sources: [1] euRobotics Roadmapping process 2020-2023, 
[2] SPRINT Robotics, Robotic field worker solution: Operational deployment best practices and processes. 

Business / 
industry 

acceptance 

Change management, 

new business models, 

business readiness 

level, understand the 

risk of ADR, cost of 
robot ownership, … 

Standard-
ization

verification and 

validation, testing 

procedures to prove 

capabilities and set 

requirements to 
suppliers, …  

Robustness 
and 

reliability
Robust long-term 

autonomy, bad 

weather, ATEX, GNSS-
denied, …  

Sustainable 
deployments

Manage transition 

from one-off tests to 

ADR as standard tools 

in day-2-day 
operations 

Integration

Integration into 

systems and 

operations, e.g., 

digital twins, plant 

management systems, 

work procedures, 
cyber security,… 



Use cases and 
technologies 
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https://www.youtube.com/watch?v=RwtNgUHU6mI

https://www.youtube.com/watch?v=RwtNgUHU6mI
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https://www.youtube.com/watch?v=RwtNgUHU6mI

SINTEF & ScoutDI: 
GNSS-denied 
localization 
https://www.sintef.no/prosjekter/
2020/adriane/

https://www.youtube.com/watch?v=RwtNgUHU6mI


Teknologi for et bedre samfunn
https://youtu.be/YMo3QNEov7U?si=aYlDVv5y2vxwDySz&t=11

https://youtu.be/YMo3QNEov7U?si=aYlDVv5y2vxwDySz&t=11
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https://www.youtube.com/watch?v=ix_ZVsBJnXs

https://www.youtube.com/watch?v=ix_ZVsBJnXs
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https://www.youtube.com/watch?v=ix_ZVsBJnXs

https://www.sintef.no/en/projects/2024/airspector-coverage-
path-planning-for-3d-aerial-inspection/

SINTEF’s “Airspector”:
Automatic coverage planning

https://www.sintef.no/en/projects/2024/airspector-coverage-path-planning-for-3d-aerial-inspection/
https://www.sintef.no/en/projects/2024/airspector-coverage-path-planning-for-3d-aerial-inspection/


Teknologi for et bedre samfunn

https://www.fortunebusinessinsights.com/drone-in-a-box-market-108470

2017 2023
Credit: DJI

https://www.fortunebusinessinsights.com/drone-in-a-box-market-108470


Visual/lidar fault detection of 
the electrical grid

Onboard mast 
detection to steer 

inspection payload

High-quality 
inspection 

images

Coloured 
georeferenced 
point clouds

Offboard 
DCNNs for 
anomaly 
detection

Custom sparse DL 
model for fast and 

robust classification

Automatic 3D 
modelling and 
fault detection



Drone logistics

https://www.flyzipline.com/

2019

https://youtu.be/hPv2FbaqIX8?si=RcdY02PkQOT1R3W9

2020 2023

2024

Credit: Equinor
https://www.aerospacetestinginternational.com/videos/
airbus-tests-first-shore-to-ship-drone-deliveries.html

https://www.flyzipline.com/
https://youtu.be/hPv2FbaqIX8?si=RcdY02PkQOT1R3W9
https://www.aerospacetestinginternational.com/videos/airbus-tests-first-shore-to-ship-drone-deliveries.html
https://www.aerospacetestinginternational.com/videos/airbus-tests-first-shore-to-ship-drone-deliveries.html
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Semi-autonomous.

Resident. AUV+ROV. 
Semi-autonomous.

Subsea 
I&M

Images: TechnipFMC
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Technology for a better societyhttps://www.youtube.com/watch?v=E7svE6ITN-g

https://www.youtube.com/watch?v=E7svE6ITN-g


Robot fleet 
management 
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Screenshots from https://www.energy-robotics.com/inspection-robots

https://www.energy-robotics.com/inspection-robots


Robot fleet 
management 
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Screenshots from https://www.energy-robotics.com/inspection-robots

https://roboticsandautomationnews.com/2024/09/11/amazon-
makes-anybotics-part-of-its-aws-industrial-cloud-offering/85530/

https://www.energy-robotics.com/inspection-robots
https://roboticsandautomationnews.com/2024/09/11/amazon-makes-anybotics-part-of-its-aws-industrial-cloud-offering/85530/
https://roboticsandautomationnews.com/2024/09/11/amazon-makes-anybotics-part-of-its-aws-industrial-cloud-offering/85530/


Robot fleet 
management 
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Screenshots from https://www.energy-robotics.com/inspection-robots

https://www.sintef.no/en/projects/2021/robplan/

https://roboticsandautomationnews.com/2024/09/11/amazon-
makes-anybotics-part-of-its-aws-industrial-cloud-offering/85530/

https://www.energy-robotics.com/inspection-robots
https://roboticsandautomationnews.com/2024/09/11/amazon-makes-anybotics-part-of-its-aws-industrial-cloud-offering/85530/
https://roboticsandautomationnews.com/2024/09/11/amazon-makes-anybotics-part-of-its-aws-industrial-cloud-offering/85530/


HERCULES 20 HIGH-DRA from Drone Volt 
Image credit: Drone Volt

Apellix drone 
Image credit: Apellix

High pressure drone 
cleaning/spraying
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http://www.afarcloud.eu/http://www.afarcloud.eu/Credit: OceanTech

http://www.afarcloud.eu/
http://www.afarcloud.eu/


https://www.figure.ai/news/helix

https://www.figure.ai/news/helix


The FLAIT project: https://airsideinnovation.com/mission/ 
SHEREC: Robotics and AI for ship recycling 

contact: ahmed.mohammed@sintef.no

mailto:ahmed.mohammed@sintef.no


Ecosystem systems 
and business 
development



One-off field test                        
deployments

Long-term test use 
in continuous 

operations

Scale-up: 
Robots as the 
new tool of 

choice

Commercial adoption of I&M robotics 
depends heavily on the application

Teknologi for et bedre samfunn

business and technology readiness

Remote 
controlled 

crawlers for 
sewage 

inspection. 

Aerial drones 
for building 
inspection, 

powerline fault 
finding, etc. 

Semi-autonomous ground 
robots (Taurob, ANYmal, etc.)

Confined-area 
inspection 

drones

Resident 
underwater 

drones

Resident 
autonomous 
aerial drones 

Fully 
autonomous 
interventions



SINTEF coordinates research and industry 
clusters on I&M robotics in Europe and Norway

https://adr-association.eu/

https://www.sintef.no/RINVE sprintrobotics.org

https://adr-association.eu/
https://www.sintef.no/RINVE


SINTEF coordinates research and industry 
clusters on I&M robotics in Europe and Norway

https://adr-association.eu/

https://www.sintef.no/RINVE sprintrobotics.org

https://adr-association.eu/
https://www.sintef.no/RINVE


Want more I&M robotics info? 

Teknologi for et bedre samfunn

Contact: Aksel.A.Transeth@sintef.no

mailto:Aksel.A.Transeth@sintef.no


Technology for a 
better society



Collaboration

Data collection

Intervention

Logistics

"Geo-reference" 
sensor data

Increase quality

Increase consistency

Sensors "on demand"

Continuous 
monitoring

Durability

Multitasking

Improve data 
management

Data trending

New work 
processes
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Robots4humans
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