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Underwater navigation and autonomy remain
technological hurdles
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Underwater robots are automating the cleaning and inspection of fish
pen nets, reducing risks for humans and improving fish health. Photo
courtesy of Probotic.

Eight years ago, Mikkel Pedersen was cleaning and inspecting fish pen nets for a Norwegian
aquaculture company, a task that got him thinking about robotics and automation.

“I figured this job is not for a person — it should be a machine that does it,” he said. “The work is
repetitive, and you have to do it for hours. It's the perfect task for a machine.”

Pedersen soon resigned and spent the next few years seeking investors and a team to develop Probotic
- a company whose autonomous, robotic underwater drones (or Probots) clean aquaculture pen nets,
such as Norway’s abundant salmon farms, continuously and without risk of human injury.

“They work like a robotic vacuum, thrusting themselves towards the net and sliding in a circular motion
before they descend deeper,” he said. “And they're there all day long, keeping the nets clean, doing
preventative maintenance.”
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Pedersen said that before robotic cleaning of nets was a possibility, farmers used high pressure
cleaning to remove the biofouling that accumulates on the nets. That process would release biofouling
into the water, where it would get flushed through fish gills, causing fish stress and mortality.

“The drones keep the net clean constantly, preventing the biofouling from accumulating, so the need for
high pressure cleaning becomes obsolete,” he said.
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With 10 drones working on different sites, Probotic is still in its infancy and is busy scaling up. For now,
farmers rent the drones for around 30,000 krona (U.S. $2,800) per month, and Probotic’s team monitors
their movements around the net pens. In the future, Pedersen hopes to sell the drones as a complete
solution that allows farmers to monitor the drones themselves. The company is also testing a camera
system that will allow the drones to inspect the nets while they're cleaning them, alerting farmers to any
damage.

Rise of the machines: Aquaculture’s
robotic revolution

Technological advances are revolutionizing aquaculture. From airborne
inspection tools to underwater drones, innovative robotics and
automation technology are unveiling a brave new world of futuristic
farming.
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The rest of the robots

Probiotic is one of several Norwegian companies working on different technical approaches to net
cleaning. Sveinung Johan Ohrem, research manager at SINTEF Ocean in Trondheim, said other
companies doing work in this field include Remora Robotics, Aqua Robotics, Njord Aqua and Watbots.

“There's not much collaboration between them right now, which would be of benefit to everyone
because there are problems that all the companies share,” he said.

One such challenge is underwater navigation: “Underwater GPS is not the same as a surface GPS
system, and you need costly equipment to know where you are. Also, because you have 200,000 fish
interfering with the signal, the quality of your measurements can be off,” Ohrem said.

Increasing the level of autonomy of underwater robots, to get to a point where they can make decisions
based on their perceptions in the environment, is another challenge.
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“In general, that’s a challenge for surface and aerial robots, but it's even more difficult underwater, with
reduced availability of sensors, fish and structures moving and changing light, currents, turbidity and
visibility,” Ohrem said, adding that in the next five years, more and more farmers will be using
autonomous or semi-autonomous robot systems. “The spread will be in the width, not the depth. There
will be progress towards fully autonomous robots, but these things take a lot of time to develop and
then employ in the industry.”

The Probotic robot at work cleaning net pens. “They work like a
robotic vacuum, thrusting themselves towards the net and sliding in a
circular motion before they descend deeper,” said Mikkel Pedersen of
Probotic. “And they're there all day long, keeping the nets clean, doing
preventative maintenance.” Photo courtesy of Probotic.

“Right now, robots are doing underwater intervention tasks in the oil and gas industry, but in
aquaculture, they’re mostly being used to inspect, and there's hardly any robotic intervention going on,”
he continued. “Some service providers might have an arm on a robot capable of picking something up,
but normally, you'd have to call in a diver if you detect something. As robotic autonomy improves,
robots will be able to do more tasks underwater, such as repairs and intervention tasks, and that will be
a true game-changer.”

SINTEF Ocean has conducted a couple of projects to evaluate robots’ safe interaction with fish but
hasn't found any firm answers yet.

“The size and color of the equipment seems to impact how fish react to a robot, and the age of a fish
also has an impact, but we're not sure if that impact is positive or negative,” Ohrem said.

These and other developments will simply take more time, he explained. “This is a big change in the
industry, and it needs time to mature. On the research side we keep things at a controlled pace, because
we know when you rush into things without doing the necessary research, you create new problems in
the process.”
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