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Around 500 ocean-going commercial

vessels reach the end of their service life
each year

NGO Shipbreaking Platform, 2024 3
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So, what happens after?



Ship Recycling .

* Dismantling of a ship in recycling facilities.

 70% — 95 % of a ship’s weight can be reclaimed as high-quality
scrap steel.

« Ships contain toxic materials in their structure

* In the absence of proper waste management and safety
measures, this waste can contaminate environment and expose
workers to hazardous substances.



One of the mot ngerus jObS |nthe world
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Safe, Healthy and Environmental Ship Recycling (SHEREC)

 EU Horizon project
« Use robotic technologies for ship recycling
 Drones, Crawlers, Manipulators
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Why do drones matter in this domain?

* Limited visibility
« Unstable structures
« Human presence in hazardous zones



Inventory of Hazardous Material
and Ship Inspection

B



Inventory of Hazardous Material .

and Ship Inspection

* Ship inspections rely on surveyors physically checking the vessel
* |HM often not updated regularly, especially for older ships

* Surveys can be time-consuming, delaying recycling operations

* Accessing confined or unstable spaces puts workers at risk

» Risk of missing hazardous materials or misidentifying them
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(Wen et al., 2018) 15
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Research on human-robot interaction

17



LT-Minimap fullscreen 4 1 1:7 2 3 1:3 1:5 1:6 ¢ RT-Hazard list E
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LateSt rese a rch Made a ship inspection simulator and Ul for aerial drones

» Tested with 13 experienced drone operators

* Results show which information operators found necessary during
flight

* Identified unique challenges of flying in confined environments and
identifying hazardous objects

* Suggested some guidelines for Ul design based on user feedback 13
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Designing Drones for HUMANS

* Drones provide information, humans still make the decisions
« Interface and interaction determine efficiency

* (Good design can reduce cognitive load and misinterpretation
« Alerts, visuals, and placement must match human attention

19



Kindly asking for experienced drone operators

vedran.simic@ntnu.no

THANK YOU!l! ©
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