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I T has been described as look-
ing like a waterborne Batmo-
bile and engineer Dale Colley’s 
invention cer tainly has 
extraordinary potential.

Most people think of drones as 
craft that fly in the air but his is 
designed to travel on the surface of 
rivers and canals to monitor water 
quality. He hopes to develop it even 
further to have the capability to 
collect litter, cleaning up Scotland’s 
waterways and freeing them of block-
ages – rather like the little robot 
vacuums that can be programmed to 
clean floors.

The 24-year-old’s invention is 
already making waves as he has been 
shortlisted for the Global Game 
Changer Awards for young entrepre-
neurs and just made the final short-
list for the Shell Challenge.

An electrical engineering graduate 
from City of Glasgow College, Colley 
developed a keen interest in making 
a machine which could clear rubbish 
from the world’s canals, rivers and 
oceans. He also wanted it to be able 
to monitor environmental condi-
tions in real time.

After gaining his qualifications he 
bid to become part of the college’s 
new entrepreneurship academy and 
was supported in developing a proto-
type which he dubbed an aquabot. 
With mentoring from the college he 
came up with a design and applied 
for funding from the Interface Inno-
vation Voucher scheme, an initiative 
of the Scottish Funding Council to 
support partnerships between small 
SMEs and academic institutes. 

An award of £5000 has taken him 
from the design stage to making a 
physical prototype which, with the 
help of Scottish Canals, is currently 

going through field trials monitoring 
water quality in canals. Currently the 
product has 27 different sensors 
measuring everything from oxygen 
levels to pH levels and also has a 
swan censor to enable it to steer 
away from wildlife. 

When he first started working on 
the prototype, Colley had no previ-
ous experience of drones or the 
marine sector but as an engineer he 
knew he could invent a device that 
could tackle water pollution.

“I started to build a drone because 
you can’t buy one that can monitor 
water quality,” said Colley, from 
Grangemouth. “I had a few chal-
lenges initially with the communica-
tion device and the GPS but no 
engineering job is easy at the start.

“I was always confident it would 
work though. This particular device 
uses sensors to collect data from the 
water and once it is collected it is 
stored within the drone which 
communicates the results to my 
phone so I can look at them in real 
time.  If there is an issue you can deal 
with it immediately and you don’t 
have to be in the laboratory to look at 
results. You can see them when the 
drone is still in the water.

He added: “I am happy with the 

job it is doing and hoping to get 
further funding so I can develop it 
even more. Right now it concentrates 
on surface water monitoring but it 
would be beneficial if it could regu-
late the whole body of water as not 
all pollution rises to the top.

“Ultimately I want to build a drone 
that can both monitor water quality 
and also extract rubbish from the 
waterways. It could have a really 

positive environmental impact.”
Douglas Morrison, the college’s 

associate director of Innovation and 
STEM, said that with supported 
funding to commercialise the 
aquabot, he anticipated seeing it on 
the market within the next year.

“It’s a wonderful product and 
looks incredible,” he said. “It’s really 
cool – like a water bound batmobile 
– and I believe it will help us to have 
a better understanding of what is 
happening within our rivers and 
canals. What is particularly interest-
ing about it is that it is very much 
based on a range of readily available 
sensor technologies. 

“However Dale’s novel application 
and the way he has integrated them 
is what adds value and presents an 
opportunity to change how environ-
mental conditions are monitored in 
Scotland. His long-term ambition is 

to support the clean-up of canals and 
rivers and with supported funding to 
commercialise it, I anticipate seeing 
it on the market within the next year. 
We could eventually have a signifi-
cant number of these working their 
way up and down the waterways and 
sending data back.”

Morrison added: “City of Glasgow 
College is a keen supporter of SMEs 
within the local economy. Driving 
innovation adds to the economic 
value of the local economy and the 
social value that products like this 
bring.”

Colley is grateful to City of Glas-
gow College for all the help he had 
received so far.

“I’d like to think we are at the fore-
front of this technology,” he said.  
“When you start mixing water qual-
ity with engineering you get a lot of 
exciting results.”

D 
RONES have had a bad 
press recently after 
rogue unmanned aerial 
craft disrupted flights 
f rom Gat wick and 

Heathrow Airports but one college in 
Scotland is proving they can be used 
in radical and positive ways.

The revolutionary developments at 
City of Glasgow College are perfect 
examples of how people with knowl-
edge of science, technology, engineer-
ing and maths (STEM) subjects can 
use their skills to improve the envi-
ronment and further develop busi-
ness ideas.

One entrepreneur who is being 
supported is former electrical engi-
neering student Dale Colley who has 
built a water monitoring drone, while 
the college is also working with John 
Crawford, who operates a Glasgow 
based aerial drone business, to drive 
forward innovation in the building 
and construction sector.

Thanks to this creative approach, 
City of Glasgow College now has its 
own state-of-the-art drone which is 
being developed to modernise exist-
ing building surveying courses. 

It’s often thought that drones are 
used only for taking photographs or 
videos but the college’s new craft has 
a thermal imaging camera which can 
monitor heat loss not only from 
single buildings but from entire 
estates. It can also be used to survey 
the condition of buildings, eradicat-
ing the need for scaffolding which is 
expensive and can damage the fabric.

Crawford, who runs Eye in the Sky 
Glasgow, was invited to collaborate 
with the college following an event at 
the Construction Scotland Innova-
tion Centre which has been set up by 
the Scottish Government to encour-

age collaboration between colleges 
and industry. 

An experienced and licensed drone 
operator with full Civil Aviation 
Authority Permissions (CfCO), Craw-
ford believes the partnership has far 
reaching implications.

“This is totally unique in the UK,” 
said Crawford. “It’s the first time a 
college and the private sector have 
collaborated on something like this 
and I am hoping it will open the eyes 
of the public to what drones can 
really do. The technology has so 
many applications – it can enhance 
current inspection methods for solar 
panels, wind turbines, pylons and 
power lines, buildings and roofing, 
oil, gas and power facilities, not 
forgetting the additional dimension 
they introduce to search and rescue, 
fire-fighting and life-saving capabili-
ties. It is very safe, efficient and cost 
effective.”  

Crawford and the college will use 
the drone to collect data from clients 
across a range of case studies.

“Together with Scotland’s largest 
forward and future thinking college 
our goal is to develop specific proce-

dures, which the college will tailor for 
future educational and data analysis 
purposes, while our company will 
implement findings into our opera-
tions portfolio. This combined drone 
and camera technology is remarkable 
with so many special features such as 

real time temperature measurement, 
imaging overlay and spot heat track-
ing. The possibilities are endless,” 
Crawford explained. 

Andy Pollock of the college’s 
Construction and Built Environment 
department added: “Our focus is very 
much on student learning. We are 
more interested in gathering data 
from the drones rather than flying 
them so we can use it as an educa-
tional tool. The data from high reso-
lution imagery and thermal imagery 
as well as three dimensional surveys 
from laser scanning will be used to 
enhance our building survey courses.

“A simple example is thermal imag-
ing. We can survey buildings to see 
how they can be better protected 
from heat loss then, once protection 
has been installed, we can measure 

them again to see how well it’s work-
ing. We will be able to see its value 
and work out the cost benefit.” 

Pollock added: “In the past colleges 
were always trying to keep up with 
industry but we are now leading the 
way through these innovative devel-
opments. Colleges are well placed to 
collaborate with SMEs and City of 
Glasgow College aims to bring differ-
ent sectors together for the common 
benefit.”  

The college’s entrepreneurship 
academy provides support to entre-
preneurs and small businesses, 
giving them access to computers, 
telephones and links to a range of 
organisations like Scottish Enter-
prise and Business Gateway to help 
them develop their projects from an 
idea through to reality.
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Despite recent 
negative publicity, 
the future is bright 
for drone technology 
and City of Glasgow 
College is firmly  
at the forefront  
of developments

Engineering graduate 
Dale Colley’s unique 
water drone could 
revolutionise the way 
we clean our canals 
and tackle pollution 
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thinking

Dale’s drone is making a splash
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ICE BREAKTHROUGH
A DRILL originally developed to 
break through Martian rocks is set 
to be deployed to Antarctica on a 
mission which could help us 
understand the history of Earth’s 
changing climate.

A team of University of Glasgow 
engineers set off to a British 
Antarctic Survey (BAS) research 
station named Skytrain Ice Rise 
on Thursday, January 3 with a 
sophisticated drill they originally 
developed for use on future 
unmanned Martian rover 
missions. 

Current drill technology requires 
considerable downward force in 
order to drive the drill bit through 
rock, a considerable challenge in 
lower-gravity environments such 
as the surface of Mars. 

The Glasgow engineers’ drill 
overcame that issue, which 
allowed the whole system to be 
made much smaller. 

That, in turn, made it ideal for 
sending down the long, narrow 
boreholes drilled by ice-cutting 
systems in Antarctica, where it 
aims to collect a sample of rock 
from the very bottom of the ice 
sheet.

The team has worked with BAS 
on several occasions to test their 
space drill systems in the cold, dry, 
and rocky Antarctic, one of just a 
handful of places on Earth whose 
landscape is similar to that which 
might be found on Mars. 

On this visit, their aim is to test 
the effectiveness of their drill 
technology for a new, more 
terrestrial purpose. 

Samples of bedrock, from  
several hundred metres under  
the ice, will be recovered and 
shipped back to the UK for analysis.
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 If you would like to become a partner in our STEM campaign, please contact Caroline Walker, caroline.walker@heraldandtimes.co.uk 

ON A HIGH: Planning, agriculture and photography are just a few of the industries benefitting from drone technology. Photo: John Crawford

FOUNDED in 1976, CGI is among the largest 
independent IT and business consulting services 
firms in the world. We have 74,000 professionals 
across the globe, some of whom are based in 
offices in Edinburgh, Glasgow, Aberdeen and 
Melrose. We are pleased to support this 
campaign as we recognise that training the 
modern workforce to work in a digital space is vital 
to growth and ensuring a highly skilled, 
international economy. 
See www.cgi-group.co.uk

THE University of Glasgow is one of the UK’s 
leading research intensive institutions. Proudly 
Scottish but distinctively international in the 
education that we provide and in the impact that 
we have on societies in every part of the globe. 
From Precision Medicine to Gravitational Waves; 
Quantum Technology to Arts and Culture we 
change lives and change the world. 
Our £1bn campus re-development will provide 
unrivalled facilities for staff and students.  See 
www.gla.ac.uk

SCOTLAND’S Super College is a multi-million 
pound twin site campus with over 2,000 
programmes to meet the professional and learning 
needs of some 40,000 students. We proactively 
promote the vital working relationship forged with 
industry – large, small and micro businesses – to 
positively benefit students and partners. Our team 
delivered the first Foundation Apprenticeship in 
Engineering in Glasgow and the College is 
recognised among the first STEM Assured 
regional colleges in the UK.  See www.
cityofglasgowcollege.ac.uk 

DELL EMC is a multinational corporation which 
provides data storage, information security, 
virtualisation, analytics, cloud computing and 
other products and services that enable our 
customers to store, manage, protect, and analyse 
data. We are thrilled to support this campaign, as 
across Dell EMC we are committed to 
encouraging women into STEM to close the IT 
skills gap which will facilitate digital 
transformation. See www.dellemc.com

IT’S THE FIRST TIME A 
COLLEGE AND THE 
PRIVATE SECTOR HAVE 
COLLABORATED ON 
SOMETHING LIKE THIS

I AM HAPPY WITH THE 
JOB IT IS DOING AND 
HOPING TO GET 
FURTHER FUNDING 

CLEANING 
UP PRAISE: 
City of Glasgow 
College student 
Dale Colley had 
no previous 
experience of 
building drones 
or the marine 
sector but was 
confident of 
creating a device 
to tackle the 
blight of water 
pollution and 
litter.


