
 

Researchers develop hedgehog safety test for
robotic lawnmowers
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Infographic summarising the research findings. Credit: Sarah Markes,
WildCRU.

Researchers led by the University of Oxford have developed a new test
to assess how dangerous robotic lawnmowers are to hedgehogs. They
hope this will lead to a certification scheme that will allow consumers to
choose 'hedgehog-friendly' mowers to help protect these lovable
mammals.
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The results of this work have been published in the journal Animals
under the titles "Testing the Impact of Robotic Lawn Mowers on
European Hedgehogs (Erinaceus europaeus) and Designing a Safety
Test." and "Facing Danger: Exploring Personality and Reactions of
European Hedgehogs (Erinaceus europaeus) towards Robotic Lawn
Mowers."

Robotic lawnmowers are becoming increasingly popular; however, many
are concerned that running these, especially at night when most
hedgehogs are active, could pose a threat to European hedgehogs. This
species is already in serious decline, with reasons including habitat loss,
road traffic accidents, intensive agriculture, and injuries from dog bites
and garden strimmers.

In recent years, many hedgehog rehabilitation centers have reported a
significant increase in the numbers of hedgehog injuries caused by
robotic lawnmowers.

Lead researcher Dr. Sophie Lund Rasmussen (University of Oxford),
also known as "Dr. Hedgehog," said, "There is an urgent need to identify
and phase out models of robotic lawnmowers that pose a threat to
hedgehogs. Our new standardized safety test will greatly aid hedgehog
conservation, by enabling manufacturers of robotic lawnmowers to
ensure their models are 'hedgehog-friendly' before they are put on the
market."

Dr. Rasmussen was inspired to develop the test after carrying out
collision tests between robotic lawnmowers and dead hedgehogs. The
dead hedgehogs had been collected from hedgehog rehabilitation
centers, and had been too injured or unwell to be saved.

Dr. Rasmussen said, "All the robotic lawnmowers I tested had to
physically touch the hedgehog in order to detect it, and some did not
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even detect the dead hedgehog. In mild cases, the robotic mower would
lightly nudge the hedgehog then change direction, but in the worst-case
scenario, the machine ran straight over it with the blades still running,
causing extensive damage to the hedgehog carcass."

The new safety test uses specially designed hedgehog 'crash test
dummies' to find out whether a robotic lawnmower would be capable of
avoiding a real hedgehog, and if not, how much damage it would cause
in a collision.

To make sure the test was as realistic as possible, the researchers worked
with a hedgehog rehabilitation center in Denmark to establish how live
hedgehogs, which had been in care and were ready for release back into
the wild, tend to react to robotic lawnmowers. They tested the responses
of fifty hedgehogs in an enclosed environment to a disarmed (bladeless)
robotic lawnmower that was stopped 50 cm away from the hedgehog.

Overall, the hedgehogs showed three distinct responses: running away
from the mower; standing rigidly in front of it partially curled up; or
sniffing the lawnmower inquisitively. Generally, younger hedgehogs
were more bold than adult hedgehogs.
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One of the 3D printed hedgehog crash test dummies developed by the
researchers. Credit: Sophie Lund Rasmussen.

Dr. Rasmussen said, "Each hedgehog was tested twice and, interestingly,
they tended to act more shyly on their second encounter. This is hugely
important, since it suggests that hedgehogs may learn from their first
encounter with a robotic lawnmower."

"Potentially, if a hedgehog survives its first encounter with a robotic
lawnmower, it is less likely to be injured in the future because this may
cause it to avoid them. So, the more hedgehog-friendly mowers out
there, the more chance there is that the first mower a hedgehog meets is
a hedgehog-friendly one. If these hedgehogs meet a mower again later in
their lives, they will then likely be more cautious."

Using the findings, the researchers identified the key positions that a
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crash test dummy should be placed in, to simulate the main responses of
a live hedgehog during a lawnmower safety test. The dummy was
designed based on the initial collision tests, and is made from a soft
rubbery plastic that closely mimics the body composition of a real
hedgehog.

The researchers intend to make the crash test dummy design publicly
available for 3D printing, so that robotic lawn mower companies can
readily access it. The project is supported by industry partners STIHL
and Husqvarna, who intend to use these findings as part of their efforts
to develop hedgehog-friendly robotic lawnmowers.

Ultimately, the researchers hope that the hedgehog safety test using the
dummies will become integrated into the official testing protocols
approving the robotic lawnmowers for sale on the European market. This
could enable a certification scheme that will allow consumers to choose
'hedgehog-friendly' models.

Dr. Rasmussen added, "A key first step is to improve the sensors, so that
they detect the hedgehogs and avoid them. Developing additional
technologies such as camera recognition could eventually allow the
robotic lawn mowers to detect hedgehogs at a distance and change
direction before they get close. It is also important that the blades of the
mowers are pivoting, so that they fold away under a protective surface
when hitting something harder than grass."

Phasing out robotic lawnmowers that are a threat to hedgehogs could
have a significant impact on the survival of this iconic species. In the
meantime, owners of robotic lawnmowers can help protect hedgehogs by
checking for any hedgehogs on the lawn before turning on the mowers
and only running these machines during daylight hours, since hedgehogs
are predominantly nocturnal.
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Co-author of the study Dr. Anne Berger (Leibniz Institute for Zoo and
Wildlife Research, Germany), who has researched the frequency of
hedgehog injuries from robotic lawnmowers in Germany, said, "Cut
injuries from robotic lawnmowers are placing an enormous burden on
many hedgehog care centers and using up important resources, as these
injuries often require above-average care and treatment."

"Moreover, the majority of hedgehogs with cut injuries are found days
or weeks after the accident happened and therefore have to endure
considerable suffering, pain and harm until they are found. The
development of 'hedgehog-friendly' models could therefore help prevent
a considerable amount of animal suffering."

  More information: Sophie Lund Rasmussen et al, Testing the Impact
of Robotic Lawn Mowers on European Hedgehogs (Erinaceus
europaeus) and Designing a Safety Test, Animals (2023). DOI:
10.3390/ani14010122 

Sophie Lund Rasmussen et al, Facing Danger: Exploring Personality and
Reactions of European Hedgehogs (Erinaceus europaeus) towards
Robotic Lawn Mowers, Animals (2023). DOI: 10.3390/ani14010002
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