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The Navy’s version of a Roomba inspects
billion-dollar ships for damage
The machine from Gecko Robotics cruises along on magnetic wheels, gathering

data about the hull as it goes.

On March 27, Gecko Robotics announced its hull-inspecting
robots will be used to assess a US Navy destroyer and an
amphibious assault ship, expanding work already done to
inspect Navy ships. These robots map surfaces as they climb
them, creating useful and data-rich models to better help crews
and maintainers find flaws and fix them. As the Navy looks to
sustain and expand the role of its fleet while minimizing the
number of new sailors needed, enlisting the aid of robot
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climbers can guide present and future repairs, and help ensure
more ships are seaworthy for more time.

Getting ships into the sea means making sure they’re
seaworthy, and it’s as important to naval operations as ensuring
the crew is fed and the supplies are stocked. Maintenance can
be time-intensive, and the Navy already has a backlog of work
that needs to be done on the over 280 ships it has. Part of
getting that maintenance right, and ensuring the effort is spent
where it needs to be, is identifying the specific parts of a ship
worn down by time at sea.

Enter a robotic critter called Gecko.

“The Navy found that using Gecko achieved incredible time
savings and improvement in data quantity and quality. Before
Gecko, the Navy’s inspection process produced 6,000 data
points. Gecko provides significantly more coverage by
collecting over 3.3 million data points for the hull and over
463,000 data points for the outboard side of the starboard
rudder,” Ed Bryner, director of engineering at Gecko Robotics,

tells Popular Science via email.

https://www.navy.com/life-in-the-navy/vessels


Those data points are collected by a hull-climbing robot. Gecko
makes several varieties of the Toka robot, and the Navy
inspections use the Toka 4. This machine can crawl over 30 feet
a minute, recording details of the hull as it goes. 

“It is a versatile, multi-function robot designed initially to help
hundreds of commercial customers in the power, manufacturing
and oil and gas industries. It utilizes advanced sensors,

cameras, and ultrasonics to detect potential defects and
damages in flight decks, hulls and rudders,” says Bryner.

To climb the walls, the Toka uses wheels with neodymium
permanent rare earth magnets that work on the carbon steel of
the ship’s hull. The sensors are used to detect how thick walls
are, if there is pitting or other degradation in the walls, and then
to plot a map of all that damage. This is done with computers
on-board the robot as it works, and then also processed in the
cloud, through a service offered in Gecko’s Cantilever Platform.

“The millions of data points collected by the Toka 4 are used to
build a high-fidelity digital twin to detect damage, automatically
build repair plans, forecast service life and ensure structural
integrity,” says Bryner.

A digital twin is a model and map based on the scanned
information. Working on that model, maintainers can see where
the ship may have deteriorated—perhaps a storm with greater
force or a gritty patch of ocean that pockmarked the hull in real
but hard to see ways. This model can guide repairs at port, and
then it can also serve as a reference tool for maintainers when
the ship returns after a deployment. Having a record of previous
stress can guide repairs and work, and over time build a portrait
of what kinds of degradation happen where.

“Gecko’s Cantilever Platform allows customers to pinpoint &
optimize precise areas of damage in need of remediation (rather
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than replacing large swaths of a flight deck, for example), track
their physical assets over time to identify trends and patterns,

prioritize and build repair plans, deploy repair budgets
efficiently, and make detailed maintenance plans for the service
life of the asset,” says Bryner.

The robot is a tool for guiding repairs, operated by one or two
people while it inspects and maps. This map then guides
maintenance to where it is most needed, and in turn shapes
maintenance that comes after. It’s a way of modernizing the
slow but important work of keeping ships ship-shape. 

So far, reports Breaking Defense, Gecko’s system has scanned
six ships, with two more announced this week. Deck
maintenance is a dull duty, but it’s vital that it be done, and done
well. In moments of action, everyone on a ship needs to know
they can trust the vessel they are standing on to work as
intended. Finding and fixing hidden flaws, or bolstering weaker
areas before going back out to sea, ensures that the routine
parts of ship operation can operate as expected. 

Watch a video of the robot below: 

https://breakingdefense.com/2023/03/a-ship-scaling-robot-is-getting-new-work-with-the-us-navys-fleet/
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Latest in Navy

HEALTH

Lung cancer in naval personnel linked to asbestos exposure
LAURA BAISAS

TECHNOLOGY

Watch an uncrewed Navy ‘ghost boat’ fire live missiles
NICHOLAS SLAYTON
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The Navy’s newest and most advanced aircraft carrier just left port
KELSEY D. ATHERTON
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The Navy’s testing its new robot ship division in the Pacific this summer
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In the depths of this Idaho lake, the US Navy is testing out its submarine tech
KELSEY D. ATHERTON

Lockheed’s newest high-energy weapon is multiple lasers in one
KELSEY D. ATHERTON

https://www.popsci.com/technology/lake-pend-oreille-idaho-submarine-testing/
https://www.popsci.com/technology/lockheed-martin-new-laser-weapon/
https://www.popsci.com/technology/lake-pend-oreille-idaho-submarine-testing/
https://www.popsci.com/technology/lake-pend-oreille-idaho-submarine-testing/
https://www.popsci.com/technology/lake-pend-oreille-idaho-submarine-testing/
https://www.popsci.com/authors/kelsey-d-atherton/
https://www.popsci.com/technology/lockheed-martin-new-laser-weapon/
https://www.popsci.com/technology/lockheed-martin-new-laser-weapon/
https://www.popsci.com/technology/lockheed-martin-new-laser-weapon/
https://www.popsci.com/authors/kelsey-d-atherton/


Iran grabbed two of the Navy’s Saildrones earlier this month. Why?
KELSEY D. ATHERTON

What will it take to save Oahu’s freshwater from the Red Hill fuel leak?
NIKITA AMIR
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More in Military

A Navy ship got a giant liquid-metal 3D printer earlier this month
ROB VERGER

An inside look at the radiation-sensing material that’s on the Pentagon’s radar
SARAH SCOLES
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The Army shot down a missile surrogate using new command-system tech
KELSEY D. ATHERTON

DARPA’s flying forward with its jetpack program
KELSEY D. ATHERTON
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Boston Dynamics starts a legal dog fight with competitor Ghost
ANDREW PAUL

The UK’s DragonFire laser is designed to burn drones out of the sky
KELSEY D. ATHERTON
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Ukraine is getting upgraded Soviet T-72B tanks
KELSEY D. ATHERTON

This mysterious Space Force plane has been in orbit for 900 days
NICHOLAS SLAYTON / TASK & PURPOSE
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More in Technology

A drone made out of sticks? In the UAV space, anything flies.
KELSEY D. ATHERTON

Disney built a neural network to automatically change an actor’s age
ANDREW PAUL
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Mining is still dangerous—but new tech in South Africa could keep workers safer
ED STODDARD/UNDARK

The leap second’s time will be up in 2035—and tech companies are thrilled
HARRY GUINNESS
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This robot’s delicate touch scoops up liquid droplets without causing a splash
ANDREW PAUL

Department of Justice opens investigation into real estate tech company accused of
collusion with landlords
HEATHER VOGELL / PROPUBLICA
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A micro-thin smart bandage can quickly heal and monitor wounds
ANDREW PAUL

An AI that lets cars communicate might reduce traffic jams
ANDREW PAUL
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Like science, tech, and DIY
projects?

Alexa, why are you losing so much money?
HARRY GUINNESS
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