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ELECTRIC AND HYBRID

W ith emissions regulations continuing to tighten across the 
globe, electric and hybrid machines off er the potential to 
answer most, if not all, of the questions being posed. 

Both options have their own benefi ts, and manufacturers across 
the world are increasingly recognising the potential of these power 
trains. However, some in the industry still need convincing that 
investment in this area will yield positive results.    

Creating an electric machine has long been part of UK-based 
manufacturer JCB’s plans. � e company has been promoting its 
concept machine, the 19C-1E mini excavator, to the construction 
industry for around two years.

In June 2019, the Original Equipment Manufacturer (OEM) 
announced that production was beginning on the machine and it 
was being brought to the market. � e 19C-1E is in the 1.9 tonne 
class and utilises automotive battery technology. 

Director of Advanced Engineering at JCB Research, Bob 

Sparking a new era 
Engines are traditionally the beating heart of every 

machine, but what does the future look like 

for this all-important component? Joe Sargent

investigates the future of machine power

Womersley, said, “� e machine performance is exactly the same 
as the conventional diesel machine, just with a diff erent power 
source, and at fi ve times quieter it has less impact on the operator 
and those nearby.”

Charged for a full shift
� e excavator comes with a choice of three or four lithium-ion 
battery packs, providing a 15-20kWh storage capacity (said to be 
enough for a full working shift), load-sensing hydraulic system, 
a battery management system ensuring full-shift availability and 
an on-board charger with 110V input for 12-hour recharging 
capability.

� e machine is initially equipped with both 110V and 230V 
charging, while a fast-charge option will soon be available. � e 
230V 16A supply requires an eight-hour charge time from empty, 
while the 110V supply would require a 12-hour charge time. 
Womersley said that even after 2,000 full charge and discharge 
cycles (expected to take over ten years) the batteries would still 
have over 85% of their capacity left.

Using a 48V electrical system, an electric motor delivers instant 
torque, to power the machine’s Bosch Rexroth load-sensing 
hydraulic system. � is delivers the same digging performance as 
the standard 19C-1. 

When asked where purchasers will see the biggest impact using 

Melker Jernberg celebrates the 
unveiling of Volvo CE’s electric 

compact excavator and wheeled loader

The Cummins 
electric prototype 
featured Li-ion 
battery technology 
which was slightly 
larger than the 
original engine 
assembly in 
the Hyundai 
excavator
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Planning for future growth
From such a large electric excavator to one of the smallest; the 
Bobcat E10e mini excavator has been optimised for work in harsh 
environments, according to the company. 

Jarry Fiser, mini-excavator product line director for Doosan 
Bobcat EMEA, said, “We found that for indoor demolition and 
indoor renovation, the E10 is the right size. � erefore, our E10 
diesel was designed. � en, of course, the move to zero emissions 
was the logical next step.”

With a width of 72cm, the new E10e can easily pass through 
standard doors, making it an ideal option for indoor applications. 
Fiser said, “It would have been a lot easier to accommodate all this 
technology inside a 2 tonne to 3.5 tonne machine, but we said let’s 
try to squeeze this to the limit, then we’ll already have a plan for 
how to grow. And we will.”

Electrifi cation off ers a lot of benefi ts, but it must contend with 
the power of diesel, which has been a tried and trusted source of 
power for over a hundred years. Cummins has been producing 
engines during this remarkable time frame and it’s clear that 
the company intends to cater for the future, developing a large 
portfolio of diff erent solutions to cater for the future .

Julie Furber, vice president of electrical power at Cummins, said, 
“I think this is going to take a while to play out because people are 
used to diesel power trains being what you power equipment with. 

"However, I think that as we go forward there will be a place for 
internal combustion engines, natural gas as well and I think that 
hybrids, electric and fuel cells will all have their place.”

Cummins presented a converted Hyundai excavator at Bauma 
Munich. Powered by Cummins BM4.4E fl exible battery modules 
(4.4 kWh each), the prototype is designed to support a full work 
shift and charges in under three hours.

� e excavator contains eight BM4.4E modules connected in a 
series confi guration to provide a total energy of 35 kWh. Mounted 
near the base of the excavator, the Cummins-designed and built 
battery modules utilise Li-ion technology to achieve a higher 
energy density and proprietary control technology to maintain the 
battery’s state-of-charge for a longer zero-emission range. 

When asked about the challenges a machine like this faces 
before being accepted by the industry, Steve Nendick, marketing 
communications director at Cummins, said, “� e use of electrifi ed 
power is infl uenced by factors such as regulation, price of batteries 
and their component materials, power holding capacity and 
availability of charging infrastructure. So, it is not necessarily 
practical for every application right now.” 

Regarding electrifi cation and hybridisation, Rolls Royce has >

these machines, Womersley said, “It gives them new working 
opportunities in applications where zero local emissions and low 
noise are critical attributes.”

Also following the electric current, Volvo Construction 
Equipment (Volvo CE) unveiled two zero-emission machines at 
Bauma – the ECR25 excavator and L25 wheeled loader – as part 
of the company’s new range of compact electric machines. 

Volvo President, Melker Jernberg, knows the electric market has 
some way to go before it fully develops. With the introduction of 
these two models, Jernberg said, “What we are doing is looking to 
create this market. We are taking this decision for other reasons 
than purely looking at an excel sheet and the numbers. We really 
believe in this.

“We can look at the numbers, but at some point we need to 
decide that this is the right time to act and we believe that the 
technology is now mature enough to do this. We believe a market 
will be able to be created.”

Volvo’s new electric range aims to deliver zero exhaust emissions, 
lower noise levels, reduced energy costs, improved effi  ciency and 
less maintenance requirements, compared 
with its conventional counterparts. 

To make the ECR25 and L25 electric, 
the combustion engines have been replaced 
with lithium-ion batteries. � ese batteries 
store enough electric energy to power the 
machines for around eight hours. Both the 
ECR25 and L25 have onboard chargers 
that enable overnight charging via a regular 
household plug socket. 

Volvo CE said a number of machines will 
be used and tested by customers in pilot projects before production 
begins in mid-2020.

Whilst it is more common for electric and hybrid engines to 
be used to power smaller machines, Liebherr has developed an 
electrically-driven mining excavator with an operating weight of 
205 tonnes. � e R 9200 E was designed to meet the potential 
demands of the future mining industry. � e R 9200 E is said 
to achieve cycle times under 20 seconds with a capacity at 
1.8 tonnes/m of 12.50 m material in every pass.

� e motor replacing a traditional diesel variant for the machine, 
is a 3 phase AC Squirrel cage motor with an engine rating of 
850 KW at 1800 rpm.

Bobcat’s electric 
E10 variant is 
small enough to 
fit through doors 

Kubota’s Micro 
Hybrid system 
is said to offer 
design flexibility

JCB has started 
production on 
the company’s 
electric excavator
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stated that it is currently focused on marine, rail and powergen 
applications. � e company said that it is working on pre-studies 
and see possible applications in, for example, port facilities and 
underground mining.

In the future, it is the opinion of the company that there will be 
very few systems around without an electric drive component. In 
much the same way as it is happening in the automotive sector, 
there will be greater electrifi cation of construction equipment in 
the future. 

Parallel plus points
Engine manufacturer Kohler makes the distinction between hybrid 
in series and hybrid in parallel: a hybrid system in series converts 
chemical energy into mechanical energy, which is converted into 
electrical energy. 

A parallel hybrid system can deliver mechanical energy, coming 
from chemical energy, at the same time as it delivers electrical 
energy, from a previously-charged battery pack. � is off ers the 
advantage of using two types of energy simultaneously, mechanical 
and electrical. 

Kohler’s range of K-HEM hybrid units is based on the concept 
of a parallel hybrid system; enabling manufacturers to fi t K-HEM 
units onto the hydraulic system of their applications.

According to the company, hybrid solutions not only save OEMs 
the complexity of post-processing systems and add extra power, 
but also off er a range of further possibilities. 

For instance, endothermic engines can be replaced by hybrid 
solutions without installation problems. K-HEM units are said 
to have the same integration with the hydraulic system or with 
the mechanical transmission as a diesel engine. Otherwise, the 
application can be re-engineered in order to make it more effi  cient: 
the current generated by the electric motor can run a series of 
actuators and lead to improved machine performance.

Kubota believes equipment manufacturers will progressively 
become less reliant on any single power source, and that the 
engines themselves will need to further develop in areas of fuel 
effi  ciency, power density and adaptability.

� e company has developed a Micro-Hybrid system, off ering 
opportunities for OEMs to exploit advances in product design 
fl exibility, optimisation and effi  ciencies derived from ‘downsizing,’ 
while maintaining the overall machine performance and 
productivity. 

� e micro-hybrid system supports the engine by delivering an 
additional electrical power boost of up to 10kW. According to the 
company, the immediate torque available off ers an effi  ciency boost 
at the most crucial time; while recuperating and recharging its 
battery pack when not initiated. 

� is means that, for example, a 3-cylinder Micro-Hybrid 

P erkins has produced three 
hybrid concept engines: the 
hybrid-electric, the hybrid-

mechanical and the hybrid-hydraulic 
variants.

Paul Dixon, Perkins’ product 
introduction manager, said, “The 
electrical hybrid is more suited 
to applications where you need 
prolonged assistance to help the 
diesel power system.

“The hydraulic hybrid is great for highly transient applications, as it gives a real punch 
of power when customers require it, and is also very benefi cial for downsizing engines, 
and therefore improving fuel economy.

“The hydraulic hybrid is a great example of a hybrid device that can assist the engine 
to meet customer needs. It can take energy into its storage very quickly and provide 
energy back very quickly.”

David Nicoll, Perkins’ marketing and dealer operations director, commented, “The 
mechanical hybrid has a second fl ywheel on the engine and that fl ywheel is gathering 
power from the engine and storing it, so it can provide a 40% boost in power. 

“Now what might be an example of that in a working environment? Well, we were 
talking to a customer in Scandinavia, and they build machines in a forestry application. 
When the blade engages with the tree, that’s when the engine really needs all of its 
power.

“That mechanical fl ywheel only provides a ten-second power boost. But, in that 
application, you don’t even need ten seconds to get through the tree. So, we get a 40% 
power boost to cut the tree, and it only takes ten seconds to recharge.”

Perkins’ Concept hybrids
Three hybrid concept engines from engine manufacturer 

Perkins three 
hybrid concepts 
at Bauma 2019

ELECTRIC AND HYBRID

P erkins has produced three 
hybrid concept engines: the 
hybrid-electric, the hybrid-

mechanical and the hybrid-hydraulic 
variants.

Paul Dixon, Perkins’ product 
introduction manager, said, “The 
electrical hybrid is more suited 
to applications where you need 
prolonged assistance to help the 
diesel power system.

“The hydraulic hybrid is great for highly transient applications, as it gives a real punch 
of power when customers require it, and is also very benefi cial for downsizing engines, 
and therefore improving fuel economy.

Perkins’ Concept hybrids
Three hybrid concept engines from engine manufacturer 

Kohler’s K-HEM 2504 model is a parallel hybrid delivering 
mechanical energy derived from chemical output

equipped engine can achieve similar levels of performance to 
a conventional 4-cylinder engine and avoid the necessity to 
overcompensate by installing a larger capacity engine. 

Daniel Grant, marketing manager of Kubota business unit 
engine Europe, said, “We believe in providing a proven power 
source solution for our customer needs and that there will not be 
just one power source in the future. 

“It is clear that the trend towards down-sizing is increasing, as 
the need for greater fuel effi  ciency, durability and total cost of 
ownership becomes the market focus. A Micro-Hybrid system, 
which provides power assistance instantaneously is a genuine 
technological innovation that can make a real diff erence to our 
customer’s current and future needs.”

With construction equipment so varied in both sizes and 
applications, it makes sense that the engines of the future will 
come in a variety of sizes and with diff erent power sources to fi t 
the specifi c needs of specifi c equipment and job sites.  iC

Liebherr’s 100% 
electric driven 
210 tonne mining 
excavator can 
achieve cycle 
times under 20 
seconds 

ICON 07-08 2019 Electric and Hybrid.indd   34 30/07/2019   09:29:49



FOR MORE INFO

In the construction equipment industry telematics are already being used for a wide variety of purposes,
including location, machine hours, fuel efficiency and security. The technology has far-reaching implications for the 
future, and Volvo Construction Equipment has been developing telematics since the start of the century. Its 
pioneering CareTrack system lies at the core of the constantly expanding Volvo Services platform. Uptime services, 
such as the new Volvo ACTIVE CARE*, take the number-crunching out of machine telematics – thanks to the
combination of fleet monitoring and comprehensive, actionable machine reports. Volvo experts are continuously 
monitoring the machines from Volvo Uptime Centres around the world. Talk to your dealership about the pioneering 
range of telematics-based services on offer.

VOLVO SERVICES
at your service
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Huggare, manager of intelligent machine platforms, Volvo 
CE, commenting on the technological changes in the industry 
commented that, “I think it’s fair to say this is the same amount 
of change as when dedicated construction machines were fi rst 
invented a century ago. It is at that same level of disruption.”  

Autonomous technology 
According to a report by consultancy Arthur D Little, more 

T he construction equipment of today may look – at fi rst 
glance, at least – similar to that which was produced 
fi ve years ago, but over the last few years the technology 

included in the equipment has developed at a rapid pace. 
Central to this advancement has been the work of research 
and development (R&D) teams of the original equipment 
manufacturers (OEMs) themselves, but also of the other fi rms 
which work around the industry, for example technology 
companies and engine manufacturers. 

� ere are a host of technology-based changes which have 
occurred – or at the very least, increased – in construction 
machinery over the last fi ve years: automation, diff erent 
power sources and telematics to name a few. 

� ese changes have occurred due to the 
work of those in R&D centres. While 
change has always occurred in the 
construction industry, it can be argued 
that what is unique about this moment 
in the industry’s development is that 
many of these changes are converging 
and hitting the industry at once. � is is 
important, as the diff erent technological 
advances are not happening in a vacuum 
but are infl uencing each other. Johanna 

How research and development teams across the 

construction industry work has changed recently, as has 

the projects that they are tasked with. Andy Brown

looks at the latest development in this vital sector 

Tomorrow’s world 
Autonomous technology 
According to a report by consultancy Arthur D Little, more 

he construction equipment of today may look – at fi rst 
glance, at least – similar to that which was produced 
fi ve years ago, but over the last few years the technology 

included in the equipment has developed at a rapid pace. 
Central to this advancement has been the work of research 
and development (R&D) teams of the original equipment 
manufacturers (OEMs) themselves, but also of the other fi rms 
which work around the industry, for example technology 

� ere are a host of technology-based changes which have 
occurred – or at the very least, increased – in construction 
machinery over the last fi ve years: automation, diff erent 

� ese changes have occurred due to the 

looks at the latest development in this vital sector 

The tilt table at Doosan Bobcat’s new 
innovation centre can be tilted up to 45°

constructiontechnologysupplement july-august 2019
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than 90% of OEMs surveyed said autonomous technology was 
relevant for them and 50% had already invested in R&D in this 
area, with 30% already off ering semi-autonomous products. 

� e R&D for autonomous construction equipment is being 
driven by two sides: larger OEMs and specifi c technology 
specialists. 

One of these technology specialists is Trimble. � e company 
has over 3,400 people in R&D and, while not all of these people 
are focused on construction itself, a large portion are working 
on elements within construction. Regarding the emerging 
technologies that the fi rm are working on for the construction 
industry, Scott Crozier, general manager of Trimble’s Civil 
Engineering and Construction Division, highlights autonomous 
machinery, machine learning from streaming video, augmented 
reality and data analytics for business intelligence. 

Looking ahead to the projects that R&D teams of the future 
may be working on, Crozier says, “� ere are many developments 
being or about to be introduced into the construction industry 
but the one that will have the biggest impact is data driven 
construction. Rather than informing if a 
project is on schedule or on cost, solutions 
evolve through added intelligence to 
inform how to complete projects faster 
and cheaper. � e ability for data driven 
construction to yield value depends 
on the information collected and the 
frequency it is collected.” 

One of the projects that Hitachi is 
working on is to address the problems 
that an operator can encounter in some 
civil engineering activities, such as long 
ditch digging for underground pipelines, 
as the operator cannot easily set a guide 
line for digging reference. To address 
this problem the company has developed a hydraulic excavator 

equipped with an electrical lever system. 
� e excavator is equipped with a limited plane digging 

control system and a multi-monitoring display. With the 
assistance of the system, the operator can pre-set a desired 
working plane through the monitor screen. 

OEM investment 
Increasing numbers of manufacturers 
are putting more money and time 
into their R&D facilities. For 
example, Turkey-based Hidromek 

opened a second R&D facility 
in 2018 and now employs 

around 150 staff  in this 

department. � e company carries out 
tests on subjects such as noise, vibration 
and fuel consumption improvement and 
say that it is due to the work done by the 
department that enabled the company to 
produce the electric wheeled excavator, 
the Hicon 7W. 

Doosan Bobcat has also recently 
opened a new innovation centre in the 
Czech Republic. � e Innovation Centre 
is a European Engineering Centre of 
Excellence, serving as a R&D centre for 
all Doosan Bobcat engineering teams 
across Europe, Middle East and Africa 

(EMEA) and with global design control responsibility for 
compact excavators from 1-3 tonnes and EMEA design support 
of other Bobcat products.

� e facility, with more than 8,000m2 of fl oor space, houses 
cross-functional product development teams to work on a 
range of testing scenarios. � ese include: rapid prototyping, 
3D-printing, sound, stability and climate testing. � e acoustic 
test chamber is a concrete construction with 1.5m thick glass 
and wool acoustic wedges fully covering walls and ceiling. 
Background noise level in the chamber is said to be a very low 15 
dB(A). Bystander noise levels are measured in a 10m hemisphere 
around each machine. � e chamber also allows measurements to 
be taken in driving simulations up to 80 km/h. 

� e tilting table stability test is a safety test that new machine 
designs are required to pass before being allowed to go into >

 Different technological advances 

are not happening in a vacuum but are 

infl uencing eachother

as the operator cannot easily set a guide 
line for digging reference. To address 
this problem the company has developed a hydraulic excavator 

equipped with an electrical lever system. 
� e excavator is equipped with a limited plane digging 

control system and a multi-monitoring display. With the 
assistance of the system, the operator can pre-set a desired 
working plane through the monitor screen. 

OEM investment 
Increasing numbers of manufacturers 
are putting more money and time 
into their R&D facilities. For 
example, Turkey-based Hidromek 

opened a second R&D facility 
in 2018 and now employs 

around 150 staff  in this 

          There are many developments being or about to be introduced 

into the construction industry but the one that will have the biggest

impact is data driven construction

SCOTT CROZIER, general manager, Trimble’s Civil Engineering and Construction Division

Doosan Bobcat’s 
acoustic test chamber 
is a concrete construction with 
1.5m thick glass wool acoustic wedges

Work done by 
Hidromek’s R&D 
team enabled 
the company 
to produce an 
electric wheeled 
excavator
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 The way research 

and development teams 

work has changed due to 

the tech available

full production. � is involves the use of a tilting table, which 
is designed to measure working angles and Bobcat machine 
functionality on slopes. � e tilting table was manufactured by 
the Technical University of Ostrava and can be tilted up to a 
maximum angle of 45° in all directions. 

OEM investment
OEM Kubota announced in May this year that the company are 
establishing innovation centres in Japan and Europe to look at 
how new technology, such as information and communication 
technology (ICT) and artifi cial intelligence (AI) can be integrated 
into new machinery and software. 

Glen Hampson, business development manager, construction, 
Kubota, commented that one of the roles of the new centres 
would be to listen to customer and operator feedback. With the 
skills shortage a real issue in the industry, Hampson said that it 
was increasingly important that all OEMs listen to operators.

“� e innovation centre is geared to making sure that we are 
listening to the market as much as possible and bringing out 
products that meet customer demands. � e machines will look 
diff erent in ten years’ time, whether that is hybrid, electric 
or liquid petroleum gas power and with more features and 
specifi cations added. It is about looking at how we can stay ahead 
of the game,” he said. “A few years ago the operators’ opinions 
didn’t hold as much weight – companies are now more aware of 
the need to keep good operators happy.”

� e innovation centre will be looking at everything from 
electric to telematics, zero tail swing models and joystick control 
– Hampson commented that as the new generation of operators 
coming into the industry have grown up playing computer games 
OEMs need to ensure new machines appeal to this generation.  

� e way that R&D teams work has also changed due to 
the technology available. Jean-Yves Augé, 
R&D manager for Material Handling & 
Access, Manitou, commented, “Machine 
connectivity allows us to access data that 
we use to design, develop and validate our 
products. Concerning virtual reality, Manitou 
now implements this type of solution to design 
these products by involving other stakeholders such 
as after-sales service and industrialisation.”

Augé also points out that between 2016 and 2019, 
Manitou’s R&D workforce grew from 230 to more than 300 
people and that R&D expense increased by 22% between 

2016 and 2018 – showing the growing 
importance of this division to the 
fi rm, and of the wider importance of 
R&D to the construction industry. 

Increased data
Of course, it is not just OEMs that are 
investing in R&D, with the fi rms around construction such 
as engine manufacturers also doing this. Ajay Prasher, product 
marketing manager, Perkins, said that due to the complexity of 
Stage V engines, increasing numbers of OEMs are asking them 
to be more involved in some of the production and design work.  

� e increased technical advancement of the engines has also 
led to more information being available for R&D teams to work 
on. “With all the electronics and telematics on the engines we 
can monitor an engine every second – this means it is easier for 
us to put an engine into the fi eld and immediately get data back 
on it,” said Prasher. 

>

Perkins is working 
on a number of 
different power 
options for their 
engines, such 
as this hybrid 
electric model 

At Bauma Munich Kubota unveiled the KX019-4 LPG (Liquid Petrol Gas), a mini excavator prototype

A t Bauma Munich Liebherr unveiled technology developed by the fi rm’s R&D team – 
INTUSI. This will connect Liebherr construction machinery and material handlers to 
the Internet of things (IoT) and is therefore said to alter how machines communicate 

with each other. 
INTUSI is said to link operating and machine intelligence. The new operating concept 

integrates various assistance systems and automates safety functions. For example, if the 
machine detects that dusk is falling, the operator is automatically notifi ed of the changing 
external conditions and is alerted to switch on the lights.

To enable continued safe and comfortable working with a growing number of functions, 
different function categories are divided into widgets according to theme and situation. 

Essential operations are directly accessible to the machine operator for their current 
activity. For example, specifi c control of the claws is opened directly on the tablet 

when the machine support is activated with the joystick. 
The associated widgets can be called up by 

directly selecting the corresponding function 
category on the tablet. In order to provide the 
driver with short handling paths, Liebherr say 
that they studied typical interaction patterns in 

detail and transferred them to the underlying logic 
of INTUSI.

Machine communication
New technology to ‘revolutionise’ machine communication 

the technology available. Jean-Yves Augé, 
R&D manager for Material Handling & 
Access, Manitou, commented, “Machine 
connectivity allows us to access data that 
we use to design, develop and validate our 
products. Concerning virtual reality, Manitou 
now implements this type of solution to design 
these products by involving other stakeholders such 
as after-sales service and industrialisation.”

Augé also points out that between 2016 and 2019, 
Manitou’s R&D workforce grew from 230 to more than 300 
people and that R&D expense increased by 22% between 

To enable continued safe and comfortable working with a growing number of functions, 
different function categories are divided into widgets according to theme and situation. 

Essential operations are directly accessible to the machine operator for their current 
activity. For example, specifi c control of the claws is opened directly on the tablet 

when the machine support is activated with the joystick. 

detail and transferred them to the underlying logic 
of INTUSI.

july-august 2019 
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“�is makes testing, validating and future R&D easier. Some 
of the tasks that would have previously taken a computer three 
weeks to do we can now do in an hour – our investment in the 
technology from a data-processing side has gone up by millions 
of terabytes of data, so it is about how we best utilise that.” 

�e two biggest technological changes over the last five years, 
according to Julian Norton, business development manager 
for construction at Pix4D, is the cloud and machine learning. 
Norton commented that machine learning has rapidly matured 
over the last few years – the firm’s core business is in making 2D 
and 3D maps and images and analysing that data, something 
which AI help them do increasingly quickly. 

Norton revealed that the construction industry’s understanding 
of new technology has improved, and that now he doesn’t have 
to explain to people what BIM is or why having access to rich 
data will benefit their business. However, he does make a good 
point that any new technology produced needs to have a clear 
benefit for the customer, saying, “It is important that R&D 
teams produce technology with the view of the customer needs, 
and don’t just produce new technology for technologies sake.” 

�e increase in the use and capability of telematics has led to 
more data than ever before being used by R&D departments. 
across construction. �is, coupled with increased investment 
in this area and more emphasis on listening to customer and 
operator feedback, as well as more vigorous testing of equipment 
than ever before, means that R&D sits firmly at the front and 
centre of the construction industry. iC

Drew Carruthers, director, training Solutions, CM Labs, gives us the details on 
the firm’s R&D focus. 

HOW DOES CM LABS WORK WITH OEMS REGARDING R&D?
We have worked with companies such as John Deere on R&D projects such as virtual 
reality (VR) prototyping of equipment. Similarly, with Hitachi for research into hydraulics 
development as well as remote operations. We also worked with IHC to develop a simulator 
for marketing, training, and R&D purposes. 

CAN YOU TELL US ABOUT SOME OF THE R&D PROJECTS THAT CM LABS IS 
CURRENTLY WORKING ON?
Currently, we are conducting research into leveraging cloud databases and big data analysis 
so that organisations can benefit from new insights into cost-effective training. 

WHAT’S THE NEXT TECHNOLOGICAL DEVELOPMENT FOR THIS SECTOR OF THE 
CONSTRUCTION INDUSTRY?
There are lots of lessons to be learned from the advent of autonomous and semi-
autonomous equipment in other industries, such as aviation and mining. In the short 
term, of course, equipment is also integrating more assistive capabilities in the effort for 
increased productivity and fuel efficiencies. As a result, operators are already transitioning 
from operations to systems monitoring. We also see the advent of bigger equipment as 
manufacturing capabilities increase, as well as digital twinning during development,  
as in the case of our work with John Deere. 

Training simulator experts 
Technology improves operator skills and equipment development

CM Labs are working on leveraging cloud databases and data analysis 
so that firms can benefit from new insights into cost-effective training

Trimble are working on autonomous machines 

 It is important 

that R&D teams produce 

technology with the view 

of the customer needs 

JULIAN NORTON, 
business development manager
for construction, Pix4D

Screenshot from Pix4D bim cloud 
software, showing two orthographic 

images from two different days
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data on their sites that would previously have been prohibitively 
expensive and time consuming.

Today, while few drone specialists are claiming the machines 
could be a game-changer, they do maintain that, used in 
conjunction with increasingly sophisticated software, they have 
the potential to boost productivity on construction projects.

If proof were needed, commercial drones have already had an 
impact in the agriculture and renewable energy industries, but 
better drones and smarter software could now be ready to inspire 
construction contractors to get the fl ying bug.

Technology shows 
Flying tech zones are already becoming an essential element of 
construction shows and construction-focused tech shows, such as 
the forthcoming InterGeo in Stuttgart, Germany.

In the UK, as part of the recent Plantworx construction 
exhibition, DroneCon2019 took place, featuring drone experts 
and companies including Topcon, Cyberhawk and Pix4D.

Jenny Adams from Scotland-based software fi rm Cyberhawk 
described the powerful technology that can be used in conjunction 
with drone fl ights. She said, “You don’t have to install an app onto 
your desktop – anywhere you’ve got connection to the internet, 
you can use a login to get into this. You can zoom in to about 20 

W hile technology advances in the construction sector 
promise faster and more effi  cient working practices, 
productivity levels remain a thorn in the side for many 

international contractors. Telematics, machine control, robotics 
and a myriad safety and uptime improvements can’t seem to defeat 
this stubbornly costly issue.

Cue the drones…or maybe not. It was not so long ago that 
unmanned aerial vehicles (UAVs), otherwise known as drones, 
were seen by industry insiders as gimmicks at best – toys at worst.

Now, however, forward-thinking contractors are seeing their 
faith paying off , as drones quickly gather immense amounts of 

Flights 
of fancy
Drone technology is now widely used in the construction 

industry, but could these gadgets yet prove to be 

industry disruptors? Mike Hayes poses the question.
Once seen as a toy, the drone has grown up and 
its imaging capabilities could be hugely influential 
in the future of construction

Delegates at the forthcoming InterGeo in Stuttgart will 
see the latest in drone and drone software technology

Trimble is 
examining the 
integration 
between drone 
software and 
the onboard data 
from construction 
equipment
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or 30mm detail – you can start to compare datasets and you can 
actually use a slider to see how progress is going over time.

“Say, for instance, you have a contractor that says they’ve 
completed something, you can just log in to this – you don’t even 
have to get to the site – and you’ll see data that’s maybe at the 
most a week old, but you’ll be able to match up with what they’re 
talking about.

“On top of this, you’re using the photographic interface, because 
it gives people context, it’s visual. And what we’ve started to do is 
lay on top of this things like time-lapse imagery.

“Also, document registry – you can search tags and find exactly 
where a piece of equipment is on site. We can also produce 3D 
models from this software, so they can be pulled into CAD 
[computer aided design]. And this can all be shared; logins can 
be set up with various permissions for contractors, so everyone’s 
looking at the same information, so there’s no room for error.”

Other than general construction data, Adams described things 
like structural integrity checks that can be carried out using drones.

Looking at an image of an oil rig for example, she said, “We’re 
hosting this digitally, as a 3D model, giving you context.”  
She described the way changes in the structure are highlighted  
as “hotspots” by the drone, detailing concerns such as bulges in 

flare tips, that need to be addressed immediately,
Clearly, drones can offer vital data for the construction sector, 

but only if used in conjunction with the necessary software.
Commercial drone solutions company Delair recently introduced 

a new version of its long-range UAV, the DT26. �e new machine 
incorporates architecture for adding user-specified sensors to the 
platform, opening up its potential for use in a number of technical 
applications.

Delair said specialised sensors can be quickly attached. �ese 
give the drone capabilities, including ultra-high resolution, 
multispectral and hyperspectral (images from across the 
electromagnetic spectrum), thermal and oblique imaging.

With optical gas sensors, for example, the Delair drone could be 
used to inspect equipment and pipelines and monitor for leaks; 
using high resolution sensors it could provide orthophotos of 
infrastructure in transportation and energy; with oblique sensors 
the DT26 could give operators a different view of the same target 
from the same position; and with thermal sensors it could detect 
defects in equipment and measure the performance of solar 
collection systems.

Long-range drone 
�e new Delair drone also boasts a maximum flying time of up to 
135 minutes and a maximum range of 20km.

Benjamin Michel, chief product officer, Delair, said, “�e Delair 
DT26 is a production proven, long-range and high-performance 
UAV that now can be custom-configured for any number of use 
needs through its highly stable payload cabin. 

“�e design provides a safe and secure platform for precise and 
thorough inspections that often require specialised components. 
�e platform can also serve as an aerial testbed for sensor 
research and training as well. �e Open Payload version has been 
specifically designed for efficient integration of sensors that will 
work seamlessly with the overall flight operation and workflows 
the DT26 offers.”

Across the construction sector, data acquisition specialist Texo 
DSI has been working to maximise the operational benefits that 
derive from drone surveying, combined with traditional surveying 
and inspection services. 

�e company’s in-house geomatics capability includes extensive 
land and engineering surveying, measurement control, setting out 
and HD 3D laser scanning. �e captured data is used to produce 
detailed plans, elevations and 3D Building Information Modelling 
(BIM) models tailored to the clients’ requirements, as well as a 
range of condition and progress survey reports.  

High-definition 3D laser scanning, combined with UAV imagery 
and modelling is said by the company to allow for seamless 
capture and monitoring of construction progress, providing 3D 
documentation at every stage of the process. A prime benefit of 
the technology is its repeatability; flying the same flight plans and 
taking the same images for direct comparison for management >

Texo’s on-board 
technology can 
measure two 
million points per 
second, producing 
accurate 3D 
model information

DroneDeploy can integrate imagery with CAD, BIM and other 
aerial or GIS (ground information system) software
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progress reports. �is process helps to avoid costly rework errors. 
Texo DSI’s technology can measure two million points per 

second, producing 3D model information quickly and accurately, 
in the form of measured point clouds. In addition, the models can 
be colourised from full colour photographs.

Aerial survey technology is constantly improving as a result of 
Research and Develpoment (R&D) and new investment, and 
the improvements extend across all platforms and applications, 
including close visual inspection (CVI). 

Texo DSI’s 100MP aerial cameras are metric cameras with 
high resolution lenses. �ey are equipped with new leaf-shutter 
technology, which supports 3 frames per second (fps). 

�e camera lenses are thermally stable to ensure consistent focus 
over a wide range of temperatures and flight altitudes. Optics are 
designed to exploit the full benefits of the new sensor technology.  

�e company has recently deployed in-flight focus functionality 
on its 100MP platform. �is is said to allow lenses to be focused 
live and in-flight, enabling a number of new uses for inspection 
applications where the focusing distance can be carried out in real 
time by the pilot.

Drones integration
US-based tech specialist Trimble has become one of the leading 
names in construction software in recent years. One of its drone 
experts, Jim Greenberg, has good reason to believe drones 
will become a part of the standard technology tool kit used by 
contractors all around the world.

He said, “We have a product called VisionLink – as the machines 
move, we track either their cutting implements or their tracks or 
their tyres, and we can see how a machine’s moving, and how it’s 
changing the surface area. I think there’ll be more integration with 

those [drones] in that space, with the drone 
being the snapshot and the machine being the 
granular information that builds. I think that’s 
what I’m most interested in seeing in the future.

“From my perspective at Trimble, we have a 
product now that I feel, for anyone with a little 
bit of technical knowledge and interest, we 
could train to collect good data. We could train 
them to validate that data and we could show 
them how to use that data to measure against 
previous flights or designs. �ey can extract all 
kinds of value from that. 

“�ey could say what the current progress is, 
or if they have the materials they need on site. 
But I think it’s the integration with machines 
that is going to be really interesting.”

DroneDeploy claims to have the largest drone 
data platform in the world. �e company recently released a 
new suite of drone technology features which it says will have a 
significant impact on the way construction projects are managed, 
reducing project timelines, improving communications, making 
site assessment and inventories more accurate and improving 
safety.

Using the new software, project managers will be able to 
visualise their sites via panoramic imagery and videos, as well as 
overlaying plan drawings on drone imagery, highlighting grading 
inaccuracies, health and safety issues, and so on.

�e software can also integrate imagery with CAD, BIM and 
other aerial or GIS (ground information system) software.

Issues with the legality and security of drone flights have 
undoubtedly set the growth of drone use back. However, 
companies like DroneDeploy are seeking to redress the balance by 
joining the Pledge 1% initiative, which seeks to inspire companies 
to donate 1% of employees’ time, 1% of profits, 1% of equity and 
1% of products to nonprofits.

As part of its commitment to the initiative, DroneDeploy offers 
its drones software to non-profit organisations free of charge.

Legal issues and security regulations aside, Trimble’s Greenberg 
is keen to highlight the ease with which drones (in Trimble’s case, 
the DJI Phantom 4 RTK drone) can be utilised from a surveying 
perspective. 

He said, “At Trimble, we have a really streamlined workflow. If you 
follow the workflow, fly the drone, put down some checkpoints, 
we can have a quantifiable work surface that a user can collect, 
have confidence in and start making measurements with.

“�e way they make their measurements is in a platform that 
kind of looks like Google Earth. Anyone who has a reasonable idea 
of spatial data will have no issues with it.” �e role of drones in 
the construction industry will surely only grow in the future – this 
technology can save the industry both time and money.  iC

Cyberhawk says 
one of the great 
benefits of drones 
is their ability 
to make regular 
structural integrity 
flights at little cost

Cyberhawk’s  
i Hawk software 
picks up a flare 
tip anomaly on 
an oil refinery rig 
in the Adriatic 

The Delair D26 drone boasts a maximum flying time of up 
to 135 minutes and a maximum range of 20km
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