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FREDRIK ALFREDSSon, JonAS BRonMARK, PETTER DAHLSTEDT,  

MAGnUS LARSon, ELInA VARTIAInEn – Mobile devices have 
great potential to increase the efficiency, productivity and 
satisfaction of plant personnel in industrial settings: People 
could work more independently; there could be fewer errors 
as personnel access information on their mobile devices 
rather than relying on other people or one’s own memory; 
systems could be updated on the spot; and decision makers 
could be contacted directly anytime. Mobility could consider-
ably increase the efficiency of field workers as they could 

access real-time information away from their work stations  
or control rooms, enabling greater independence. And yet, 
despite the obvious gains to be had, mobile devices in 
industrial settings are not being utilized to their fullest. But 
ABB is working to change that. Its researchers have been 
identifying the challenges of using mobile devices in tradi-
tional production environments as well as identifying the 
needs of personnel in those settings. ABB is defining mobile 
device concepts that will help empower plant personnel. 

Adapting mobile devices to 
industrial applications

Always in touch
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Challenges for mobile devices
The challenges of introducing mobile 
 devices in industrial environments in-
clude network capability, current work 
practices, IT infrastructure, environment 
and safety equipment.  

network capability

An industrial plant may not have network 
infrastructure for mobile connectivity. 
This might be quite 
obvious in an un-
derground mine, 
where the rock 
makes it very diffi-
cult to build a net-
work that would 
provide good sig-
nal strength. Yet open-pit mines might 
not have good mobile network coverage 
either since they are often located in 
sparsely populated remote areas, which 
therefore have no need for commercial or 
proprietary mobile networks.

T 
oday, mobile devices are an 
 essential part of people’s daily 
activities, enabling them to 
keep in contact through calling, 

texting, emailing and social media. Mobile 
devices are also used to create media 
(including  photos and videos) that can  
be shared with others. Moreover mobile 
devices are more than just communication 
devices: They can be used as a music 
player, a navigation device or a gaming 
platform, enabling a very powerful combi-
nation of technology that can be leveraged 
for industrial automation. The interaction 
techniques people use to control mobile 
devices (for example, touch, voice and 
gestures) have also evolved at a fast pace 
during recent years. For example, the in-
troduction of well-designed touch-enabled 
devices changed the smartphone market 
completely, and the voice recognition (for 
example, Siri on the iPhone) and gesture 
recognition are finally at an acceptable 
level. These possibilities enable efficient 
inter action between the user and the 
 mobile device even in situations where 
hand/eye interaction is not possible.

Current work practices

In many plants radio phones (ie, walkie-
talkies) are still an important means of 
communication between workers. Fac-
tories are often divided into many areas 
that use different radio frequencies for 
communication to prevent information 
overload. In some factories workers car-
ry both a mobile device and a radio 
phone, as the mobile device has not 

been able to replace the functionality 
that radio offers.

Title picture
Mobile devices like the Apple iPad are being used 
efficiently in industrial settings. 

A powerful combination  of 
technology can be leveraged 
for industrial automation. 
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Environment

The multitude of different industrial envi-
ronments also affects mobile device use. 
Some have impurities such as dust or dirt 
which can affect the touch abilities.  Other 
environments might have large tempera-
ture variations affecting the battery func-
tion and possibly making the mobile 
 device work slower with longer response 
times. Others might have humidity. Light 
conditions can also differ, thus impacting 
the color scheme and lighting in the 
 device to achieve the best contrast.  

Safety equipment

Industrial environments require person-
nel to wear protective gear. The type of 
gear can vary based on the safety level 
of the process, but in general, safety 
boots, vests, helmets, gloves, ear pro-
tection and safety glasses are commonly 
used. Often protective gear is mandatory 
in certain areas; for example, when mov-
ing in tunnels inside a mine or walking 
around a plant. Yet today’s workers 
spend less time in dangerous areas, as 
they more often stay in control rooms or 
other office locations. Therefore, safety 
equipment is becoming less of a chal-
lenge in certain areas. 

Assessing needs
ABB has identified specific needs for 
mobile devices to be used in industrial 
environments. Understanding these needs 
is essential when designing mobile solu-
tions to create more efficient operators 
and field workers. 

IT infrastructure

Industrial IT systems usually contain a lot 
of legacy software as they have been 
 developed over several decades, and  
it might be difficult to integrate mobile 
devices to the existing process systems. 

For example, the mobile solutions intro-
duced by the customers might not be 
specifically designed for mobile devices 
but rather copied from a desktop envi-
ronment. 

Industrial processes also require ex-
tremely secure IT systems, which exter-
nal persons are not able to access. 
Companies are concerned about utilizing 
mobile devices as they could introduce 
more complexity and risks into their IT 
systems. The IT department might value 
system security more than providing mo-
bile solutions that could improve efficien-
cy. Understanding this tradeoff is crucial 
when designing mobile solutions for 
 industrial automation.

1 ABB’s Extended Automation System 800xA supplements mobile device usage. 

There is no use  
for mobile solutions  
if the information 
cannot be 
 accessed anytime, 
anywhere. 
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computer – it is just a tool when a field 
worker is on the move. ABB has installed 
Extended Automation System 800xA 
workstations in plants for workers to 
 access the process automation system 
remotely. These stations have a key-
board and a big screen and can be used 
when the capabilities of a mobile device 
are not enough ➔ 1– 2. Learning to cope 
with certain limitations of smartphones – 
for example, the need to charge the 
phone daily – is also not considered an 

issue since the phone could be charged 
between one’s shifts together with other 
equipment that also needs to be charged 
– eg, lamps. Thus, special devices with 
extended battery durability might not be 
necessary.

Current mobile devices that have been 
specifically designed for industrial envi-
ronments do not include the latest avail-
able interaction technologies such as 
multitasking or multitouch, nor are they 
equipped with sensors for measuring the 
orientation (gyro, accelerometer), prox-
imity of other objects, and light condi-
tions. However, the latest smartphones 

Through its research, ABB has discov-
ered that rugged mobile devices are not 
wanted in locations where spark-free 
equipment is not a requirement (as, for 
example, in oil or gas platforms). Users 
prefer to replace broken or lost devices 
with new ones rather than pay extra for 
rugged options. Users want well- 
designed backup solutions that will keep 
the device content safe in case of an 
 accident. The backup solutions would 
automatically save the content of the 
mobile device to a 
secure server to 
prevent informa-
tion from getting 
lost in case of an 
accident.

And of course, se-
curity must be very 
high since any 
break-in to the system could be disas-
trous. Yet the level of security should not 
affect the availability of the system: There 
is no use for mobile solutions if the infor-
mation cannot be accessed anytime, 
anywhere.

Another important criteria is that the 
 mobile device should fit into a pocket; 
otherwise, the device might stay on the 
work desk and not be carried along 
 during assignments at the plant. 

The ability to type with a full keyboard is 
not considered an issue since the mobile 
device is not meant to replace a desktop 

2 System 800xA on a mobile device 

Rugged mobile devices are 
not wanted in locations where 
spark-free equipment  is not  
a requirement.

Light conditions 
can differ, impac-
ting the color 
scheme and light-
ing used in the  
device to achieve 
the best contrast. 
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At times personnel in industrial settings 
use their work or even private mobile 
 devices to take pictures or videos of 
 issues encountered for documentation 
or to consult with their colleagues. How-
ever, they do not have any support for 
this task from the system or tools pro-
vided by their employer. Therefore, in-
dustrial mobile devices need to make it 
possible to collect and share information 
about the status of the industrial process 
more directly.

Application development
The rapid development of Web and 
 mobile applications is very different from 
the traditional release cycle normally 
used for industrial systems. Mobile 
 applications have adopted a release 
 cycle of weeks and months, adding new 
functionality and features as they are 
 updated. The mobile app Angry Birds, 
for example, has constantly been adding 
more levels and new characters into the 
gameplay since it was released in late 
2009. Similarly the Facebook application 
for iOS has also constantly been adding 
functionality over time instead of releas-
ing a version that does every requested 
feature from day one. 

Such a method for software develop-
ment (ie, adding functionality in small but 
frequent installments) is necessary in the 
mobile domain as the hardware and soft-
ware is shifting so rapidly. That is, the 
top-of-the-line hardware today will be 
considered old and replaced by some-
thing else tomorrow. These quick soft-
ware release cycles are something that 

in consumer markets offer these capa-
bilities and a superior user experience. 
Workers in industrial settings have the 
same expectations of mobile devices 
when used as a work tool. 

The main advantage of a mobile device 
in an industrial setting is the real-time 
 access to all information independent  
of the workers’ location. The information 
includes the process data as well as 
manuals, blueprints, and descriptions. 
Up-to-date information is vital for ac-
cessing process information. Today, this 
is accomplished by communicating via 
radio or phone with the operator in the 
control room ➔ 3.

For a mobile solution to work, it is impor-
tant that everyone is included in mobile 
communication. All personnel should 
have a mobile device in order to be 
reachable. Otherwise, other communica-
tion methods are needed, which in turn 
add complexity to the communication.  
In an ideal case, people could contact 
anyone at the plant according to, for 
 example their availability, responsibility 
area or expertise without needing to 
know the actual phone number. The 
communication method (for example, 
phone or video call, text messages, or 
chatting) could also be chosen accord-
ing to the work task and availability of 
participants. This could minimize the 
 operators being overloaded as they 
could answer some of the questions 
asynchronously. Mobile devices would 
also enable private communication, 
which is not possible with radio phones. 

The main advan-
tage of a mobile 
device in an indus-
trial setting is the 
real-time access to 
all information in-
dependent of the 
workers location. 

 

3 Satisfied customers

Three of ABB’s customers have introduced a mobile solution that utilizes the remote desktop capability of System 800xA: Boliden in Gällivare, Tarkett in 
Ronneby and Alcro Beckers in Nykvarn. The Boliden mine was using an Android app on a smartphone and Tarkett and Alcro Beckers had tablet computers. 
All of the mobile solutions used the remote desktop to access System 800xA in a similar way as for PC clients. Therefore, the mobile solutions in use were 
not specifically designed for mobile devices with smaller screens and touch user interfaces but were directly transferred from the PC solutions without 
significant rework. The customers commented the benefits of their mobile solutions as follows:

“Through the mobile client we can access all 
the systems: we can control processes, 
produce electrical drawings and functional 
descriptions, and access the maintenance 
system. It is very valuable to be able to be at 
the process site and troubleshoot without the 
help from the control room. Earlier without the 
phone we had to work in pairs: the other one 
was in the control room and checking the 
screens and the other one was at the site.” 
– Mikael Burck, Electrical Department 
Manager at Boliden Aitik

“It is an enormous advantage for the mainte-
nance engineer to have all relevant data easily 
accessible. The tablet computer with remote 
desktop connection to our System 800xA 
makes his work much more effective as he now 
can operate the process, view real time values 
and historical data during the trouble shooting.” 
– Ted Evaldsson, Electrical Department 
Manager at Tarkett

“I use 800xA from my iPad through the remote 
desktop to start new sets of batches, to 
monitor the process and to make adjustments 
to the process. It has proven to be a really 
efficient and accurate tool as now I can observe 
the tank and its content while I am making the 
adjustments.”  
– Mats Johansson, Process operator at 
Alcro Beckers
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mation related to a device (eg, the 
 water level in a tank). 

Pico projectors are small, handheld pro-
jectors that can project full-size images 
onto any surface. When these are 
 attached to mobile devices (some mobile 
devices already include one, for exam-
ple, Samsung Beam), any surface can be 
used as a display. Then, a maintenance 
engineer could use his pico projector to 
project, for example, instructions related 
to maintenance work directly on top of 
the device that needs repair.

Mobile devices already include sensors 
such as a gyroscope and accelerometer 
to detect the orientation of the device. In 
the future, mobile devices will probably 
include more sensors such as infrared 
cameras or smell detectors to record 
data about the environment. This infor-
mation could be used to check if there 
are abnormal gases in the air or if some 
equipment has overheated. The gyro and 
accelerometer could be used to  detect 
where the maintenance engineer is 

pointing, and identify the device in ques-
tion to give him more information related 
to the device.

ABB continues to look toward the future, 
to analyze the impact of emerging tech-
nologies, and explore efficient utilization 
and the reasonable combination of exist-
ing and emerging technologies related to 
mobile device enhancement.

the industrial sector will have to adapt to 
by releasing updates as frequently as 
any other apps for the mobile devices 
 instead of releasing “super versions” that 
include every requested feature but with 
the price of a very long development 
phase. 

Furthermore, with a shift toward quick 
development cycles it is possible to 
 develop and release software for the 
 industry that solves the most critical use 
cases, where mobile solutions will make 
a huge impact. Continuous updates  
to the industry applications will then 
 improve and add requested features. 
Also, “rapid prototyping” and mobile app 
development on mobile devices is inex-
pensive today, which makes the smart-
phone platforms attractive for industrial 
domains as well. 

What lies ahead
The continuous progress in mobile tech-
nologies related to user experience and 
interaction techniques raises the need to 
allow existing human-machine interfaces 
(HMIs) to evolve so 
that personnel can 
use these tech-
niques when inter-
acting with ABB 
products. Future 
HMIs should utilize 
the best parts of 
these new inven-
tions (including 
depth-sensing, gestures, voice control 
and new display technologies) and en-
able users to interact with systems more 
efficiently, and safely.

ABB research shows that with custom-
made apps for well understood sce-
narios and use cases, mobile device 
usage in industrial automation can be 
taken to a completely new level. New 
developments such as augmented 
 reality, pico projectors and sensors for 
detecting the environment can make 
mobile devices even more powerful in 
several ways. Augmented reality shows 
a live view of the reality through, for 
 example, a camera view of a mobile 
device. The view is then augmented  
by computer-generated content (eg, 
graphics). Augmented reality could 
benefit, for example, maintenance 
 engineers to show more equipment- 
related information. For instance, the 
system could visualize important infor-
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Continuous updates to the  
industry applications will then 
improve and add requested 
features. 


