
8 

Different tools, different strengths 

Despite their different price points 
and capabilities, both professional 
and low-cost hydrophones occupy 
important roles. AB both Chapuis 
and Carline emphasise, these 
devices are not rivals but responses 
to different needs. 

High-end hydrophones provide 
the calibrated precision required 
for regulatory monitoring, detailed 
studies and long-term deployments. 
"Without calibration," Carline notes, 
"you can't determine what the actual 
sound level was," a requirement for 
assessing construction noise, vessel 
impacts or environmental baselines. 
For the IQOE Task Team, calibration 
"is a bit of a headache ... it's an 
expensive process", says Chapuis. 
Whether they sell the hydrophones 
uncalibrated and offer calibration 
as an additional service is yet to 
be decided. 

High-end hydrophones also 
bring something low-cost devices 
cannot yet match - algorithms and 

on-board processing. Ocean Sonics' 
instruments, for example, can 
run filters to deal with unwanted 
noise and detect specific sounds 
automatically, with spectrograms 
calculated on the hydrophones and 
software at the surface generating 
real-time summary statistics to 
reduce data volumes and enable 
smart, autonomous monitoring. 
Carline and the software 
engineering team are also testing 
unsupervised learning models -
"algorithms similar to ChatGPT, but 
smaller, faster ... that can be used as 
an anomaly detector". 

As Chapuis notes, the goal of the 
IQOE hydrophone is "not to compete 
with high-end hydrophones" but 
to collect robust data where little 
or none exists today. If successful, 
these devices' affordability makes 
it possible to deploy many at 
once, generating the spatial and 
temporal coverage Chapuis says is 
urgently needed. They also open 
doors to education and citizen 
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science, where price alone currently 
prevents participation. 

Innovation on multiple fronts 
The drive to make underwater 
listening more affordable is not 
limited to the IQOE Task Team. 
Around the world, researchers 
and companies are testing new 
ways to shrink costs, reduce 
power demands and improve 
durability without sacrificing too 
much performance. Engineers 
at MIT Lincoln Laboratory, 
for example, recently built a 
hydrophone around a commercially 
available MEMS microphone -
a component commonly used in 
smartphones that is much cheaper 
than piezoelectric sensors. By 
encapsulating the sensor in a 
polymer housing with a carefully 
sized air cavity, the team achieved 
sensitivity comparable to high-end 
devices at depths of approximately 
120m. "They got good results," 
says Carline. "The sensor is so 
sensitive, even though it lost some 
[energy] due to the air surrounding 
it, they were able to reach a high 
level of sensitivity." 

Commercial manufacturers 
like Ocean Sonics are also looking 
towards lower-cost devices. They 
are currently developing what they 
call the Kayak hydrophone - "a 
miniaturised hydrophone that 
is lower power and lower cost, 
and can easily be integrated on 
autonomous vehicles", says Carline. 

In the future, we may see 
hydrophones at a broader range 
of price points, each more or less 
suited to different needs and 
budgets. High-end instruments will 
continue to provide the accuracy 
required for scientific and 
regulatory work, while innovations 
such as MEMS sensors and 
miniaturised commercial designs 
point to new directions for the field. 
Low-cost devices like those the 
IQOE Task Team is seeking to 
develop could fill a different niche, 
filling in the many acoustic gaps 
that exist today and connecting 
children and adults alike to an 
underwater soundscape that was 
not previously accessible. ■ 

The ocean is predominantly an 
acoustic world where sound means 
survival. Most marine animals 
depend on sound for their vital 
functions such as 
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mating, finding prey, 
avoiding predators 
and hazards, sensing 
their environment, 
orientation and 
communication. 
Human noise 
pollution is drowning 
out these vital 
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scientific evidence has 
shown that underwater 
noise adversely affects 
the entire marine food 
web, encompassing 
aquatic plants, 
plankton, invertebrates, 
fishes and marine 
mammals, posing a 
substantial threat to 
marine ecosystems 

i 
our grasp. 

Fortunately, we and harmful 
and biodiversity. 
Furthermore, 
underwater radiated � have a set of technical 

��-Q and operational 

� measures that can substantially 
reduce underwater noise. 

noise from shipping 
continues to intensify, mirroring 
the growth of activity in the sector. 
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Despite urgent calls for action 
from international bodies, including 
the Convention on Biological 
Diversity, the International Union 
for Conservation of Nature, the 
International Whaling Commission, 
the Convention on the Conservation 
of Migratory Species of Wild 
Animals and the Agreement on the 
Conservation of Cetaceans of the 
Black Sea, Mediterranean Sea and 
Contiguous Atlantic Area, as well 
as from marine scientists and civil 
society, progress to abate ocean 
noise has been limited. 

A serious threat 

Currently, within the framework 
of IMO, the shipping sector is 
keenly focused on reaching net zero 
greenhouse gas (GHG) emissions 
by or around 2050, which is 
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