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Executive Summary
Like many exciting new technologies surrounded
with lots of hype, IIoT is a very real “thing” with
tremendous opportunities right here and right
now… and offers even greater promise for the
future. So much so, almost every major
corporation is rushing to carve out their own
niche in the new digital world of IIoT.
The purpose of this white paper is to provide an
overview of the latest developments and trends
within the Industrial Internet of Things (IIoT) and
Smart Industries. The term Industrial Internet of
Things (IIoT), also known as Industrial Internet
and Industry 4.0, refers to the integration of
physical industrial machinery with software,
Internet, along with network sensors, actuators,
and other industrial machines and equipment.
Moreover, this paper will address the vital
role AIS’s open, human machine interfaces and
visualization technologies play in enabling IIoT,
Smart industries and Industry 4.0 technologies.
Finally, it will present AIS’s portfolio of Smart HMI
solutions currently deployed in IIoT, Smart Cities,
Smart Transportation, Smart Factories, Smart
Buildings and Digital Oil Fields.

Transforming Yesterday’s Dreams into Today’s Digital
Communications & Connectivity Everywhere
In the history of civilization, mankind has only seen three major technological revolutions
which have dramatically changed the lives of the people of their times. In ancient times,
the agricultural revolution, the industrial revolution of the late 18th and early 19th century,
and the digital or technology revolution we now live in today. Some believe the digital or
technological revolution can be traced back to over 50 years ago when the first central
processing unit (CPU) was introduced in 1968 by Intel® Corporation.

Connectivity

Industry 4.0

Intelligent
Industrial
Products

Communications
M2M

IIoT

Smart Techno
logies

People

Global
Networks
IIoT is the combination of intelligent industrial
products, processes and services that provides
connectivity and communication with each other,
and with people, over global networks.This spans
many aspects of the electronics and high tech
industry, such as manufacturing, supply chain,
and product development.
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Scale, Predictions & Market Potential

The Collision of the Industrial World with Digital Technologies

Over the next decade, Industrial IIoT is expected to revolutionize
the industrial sector and lead to a new era of economic growth and
competitiveness. It has already begun to transform major industries such as
manufacturing, transportation, and retail, among others. Various technology
related trends are expected to be IIoT enablers, which will also help in
shaping the future of Industrial IIoT. Some technology trends which are
expected to have a huge impact on IIoT evolution are IPV6, sensor
proliferation, cloud computing, Big Data, and faster communication
standards such as 4G-LTE and beyond.
Conservative estimates suggest worldwide Industrial Internet spending
is set to increase from $20 billion in 2012 to $500 billion by 2020.
Here are some key predictions for IIoT which should become realities
over just the next few years:

• IIoT has now become a business
reality with exponential growth
over the next decade.
• Traditional industrial businesses
will offer new products and
services enabled by IIoT and digital
capabilities and technologies.
• Early adopters of the Industrial
Internet will move beyond
operational efficiency as their core
goal, such as automation, flexible
production techniques and
predictive maintenance.
• Some leading companies will focus
on achieving revenue gains from
IIoT by increasing production,
creating new value and introducing
hybrid business models.

Market Drivers for “Big Data”
and Analytics
• Exponential growth in data
volumes created by computing
technologies – “Big Data”.

• IoT, IIoT, M2M & Smart Industries
open up new opportunities to
capture a magnitude of more
data across new areas, industries
and markets.
• Access of data now previously
accessible now available wirelessly
and cloud technologies.
• New technologies in analytics offer
improved Asset Management
Performance(AMP).

• New combined product-service
hybrids models, which are connected,
intelligent physical goods capable of
producing data for use in digital
services, will create new opportunities.

50 Trillion

2015
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Embedded
SMART Systems

GB Data

4 Billion

Projected Growth
for IIoT by 2020

25 Million

People
Connected

25 Million
Apps

“Big Data” and Analytics Meets IIoT, M2M & Smart Industry Solutions
The massive growth of data volumes created by computing technologies is
what is commonly referred to as “Big Data”. The term “Big Data” is essentially
the collection of giant data sets so large and complex it is difficult capture,
curate, manage and process with traditional data processing applications.
What constitutes “Big Data Size” is obviously a continually growing number
every day – from figures going back to 2012 starting with a few dozen
terabytes to double digit petabytes of data in a digital enterprise today.
Disruptive Technologies Change How Industrial Companies Operate
It is important to consider that for industrial, transportation and service
sector companies, IIoT offers radically new ways to make and think about
product offerings. While many companies are beginning to make the
transition, some slower moving ones may be outmaneuvered by disruptive
technologies such as IIoT. Some may find themselves in a vulnerable
position with competitors, new market entrants or upstarts. The bottom
line: IIoT will be a game changer – it will not be business as usual any
more for industrial companies. Survival in the digital age will require a
new kind of thinking. Electronics and high-tech is a complicated industry.
The issues to keep up on include the economical deployment of cloud
computing, software as a service delivery, progress with the emerging
subscription renewal economy, and broader use of product lifecycle
development processes.

$4 Trillion
Revenue
Opportunity

2020
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The Immediate Opportunities Here Today for IIoT
Improving Operational Efficiency
As mentioned previously, early
adopters of the Industrial Internet
have focused on improving
operational efficiency as their key
goal. Improving automation, flexible
production techniques and predictive
maintenance have helped some
companies bolster productivity by
as much as 30%. Using sensors,
analytics and real-time data to help
anticipate failures and respond more
quickly to critical situations can
reduce breakdowns by up to 70% in
some cases. By avoiding downtime
and plant and facility shutdowns,
production throughput increases
significantly resulting in higher profits.

Generate New Sources of Revenues
Although companies are viewing and
beginning to leverage IIoT as an
operational efficiency strategy, the
real growth potential for those lie
in new digital products and services.
This will allow them to generate
entirely new sources of revenues and
profits from new digital products and
services. These digital services are
offerings that combine information,
transactional and professional
services. Some companies are
already converting products into
product-service hybrids, which
are connected, intelligent physical
products capable of producing
data for use in digital services.

Developing digital information
products and services also allows
for multiple opportunities to create
customer touch points, build trust
and establish customer loyalty.
Information services can become a
major differentiator for manufactures
and crease customer preference for
their products.
Key Company Goals for IIoT Today:
• Improving Operational Efficiencies

The Promise for IIoT Today, Tomorrow & in the Future
Boosting Revenues with New Digital Products & Services
The information companies harvest can become new products that they sell or be combined with
how they market other new products. Customers will purchase their digital services to increase
production and efficiency. They in turn will invest in their own IIoT solutions to help improve the
performance of existing assets and processes, as well as collaboration across the supply chain.
Hybrid Business Models With New Services & Opportunities
Companies will create these hybrid business models by combining product sales and leasing with
recurring streams for digital services. Product-service hybrid concept also applies to asset owners
and operators. Any piece of equipment becomes a productivity enhancing hybrid if it generates
data and becomes a digital service within its supply chain.

• Predictive Maintenance & Services
• Reducing Downtime & Costs
• Enabling Technologies Needed
to Facilitate IIoT Solutions

Enabling Technologies Continue to Play a Major Role
Analytics and intelligent machine applications will require enabling solutions that will facilitate
the goals of IIoT. No longer will vendor specific or proprietary systems will work in the new
world of IIoT. Open systems will be required to assure better connectivity, communications and
flexibility. Visualization and touch panel solutions will serve as the operator’s command center
and gateway from the factory floor to the digital enterprise level across different global facilities
and operations.
Using Innovation to Fuel Growth, New Products and Value Creation
To truly succeed in IIoT, companies will have to do a better job at connecting information technology
and operational technologies. They will need to leverage sensor-driven computing, industrial analytics
and intelligent machine applications. These technologies will allow them to capture enterprise and
machine generated data. Once properly analyzed and integrated, companies then can create new
monetization opportunities.

The bottom line: IIoT is a game
changer for industrial companies. It
will dramatically change the way they
think and operate their businesses.
Survival in the digital information
age will require a complete new kind
of thinking that will transform their
traditional business models into one
that embraces developing, selling and
marketing new digital information
products and services.

6

7

WHITE PAPER

Smart Industries & AIS Case Studies
Smart Cities
Rapid urbanization of cities is posing infrastructural challenges to governments
and municipalities globally. As urban areas become more populated, it is important
to improve transportation options, safety and security, while reducing pollution
and energy consumption.

Areas of Growth for IIoT
Technologies in Smart Cities
• Smart homes
• Intelligent building automation
• Energy management systems
• Citizen Services
• Smart transportation systems
• Security systems

Smart Transportation
Solutions for traffic management, ticketing management systems, integrated supervision
system, parking management systems, guidance systems and passenger information
systems are on the rise. Congestion, emergence of cloud services, need of sustainable
solutions, and urbanization leading are accelerating the need for these smart management
solutions. HMIs are a key component that will enable Smart Transportation solutions.

AIS Case Studies: Smart Transportation
AIS Case Study for Smart Cities
MODERNIZING AIR TRAFFIC MANAGEMENT WITH SMART HMIS
FOR SAFE COMMUTER TRAVEL
Smart cities encompass all aspects of intelligent transportation, security,
energy management, CO2 emissions and sustainability. Smart technologies
solve problems, enhance security and safety of people living in cities.
• Transformed air traffic management & safety for FAA with AIS’s
Smart touchscreens
• Used to modernize air traffic communications network to meet increasing
air traffic needs
• AIS’s HMIs were installed in thousands of airports and facilities for
their powerful control, monitoring and open architecture

SMART HMIs WITH POSITIVE TRAIN CONTROL (PTC)
MAKE FOR SAFER RAILWAYS
Positive Train Control (PTC) is a set of highly advanced technologies designed to
automatically stop or slow a train before certain types of accidents. Complying
with the mandated Rail Safety Improvement Act of 2008 (RSIA), AIS Smart HMIs
were selected for their rugged build quality and open architecture platform.
• Installing PTC technology on more than 22,500 locomotives
• Used in locomotive cabs by train operators to perform various control and
monitoring tasks
• AIS Smart HMIs help train operators avoid collisions with other trains
and derailments

AIS Case Studies: Smart Transportation
IMPROVING PUBLIC TRANSPORTATION WITH INTELLIGENT
TRANSPORT SYSTEMS & AIS SMART HMIs
With easy-to-use touchscreen interfaces for navigation and information,
passengers can get all the information they need to plan their journeys easily
and safely on public transportation. AIS Smart solutions are also used for fleet
management, real time passenger information and traffic monitoring.
• Intelligent Transport Systems (ITS) are designed for public transport
authorities and operators to help lower costs and improve fleet profitability
• Urbanization, congestion and the need for sustainable solutions are
accelerating the need for Smart intelligent transport systems
• AIS Smart HMIs are used as the interface to provide profitable fleet
management as well as intuitive and easy operation for passengers
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Smart Buildings

Smart Factory

Smart Building refers to integration of real-time systems with management taking
place through one system. Smart building market comprises Building Automation
System (BAS) and Networking Technologies. The intelligent features that have been
deployed to the building are basically responsible for three tasks: analysis, detection
and response. This requires control and monitoring equipment such as HMIs.

Smart manufacturing is a bridge between the physical and digital world. The
smart factory of the future will minimize downtime, costs and waste while maximizing productivity, efficiency and throughput. lack of interoperability & standardization are possible hurdles. Open architecture control and monitoring systems
such as AIS’s touch panel PCs will benefit from this need.

AIS Case Study: Smart Building
SMART BUILDING AUTOMATION & CONTROL FOR GLOBAL
TELECOMMUNICATIONS COMPANY
Smart Building refers to integration of real-time systems with management
taking place through one system. AIS’s robust, open intelligent touch-panels
helped solve all room scheduling and space optimization requirements for
a global telecommunications company’s corporate facilities.
• Needed to utilize IP-enabled HMI machine control and monitoring panels
that would connect with Smart devices via Internet protocols
• AIS Smart Building Control HMIs are used for case-scheduling, room
management & space optimization, thereby helping to reduce real estate
costs for corporate facilities
• Thousands of AIS Smart Building HMIs were implemented for room
scheduling throughout facilities worldwide
AIS Case Study: Smart Factory
A MULTINATIONAL FOOD & BEVERAGE BRAND ACHIEVES TIGHTER
PRODUCTION CONTROL WITH AIS’s SMART FACTORY HMIs
The new Smart Factory is converging complex machinery with digital assets
and other technologies. AIS’s Smart Factory HMI systems are an enabling technology in this pursuit. They are user-friendly and informative in order to assist
operators to keep within stringent control margins and handle complex
business and operation requirements.
• HMI solution improved manufacturing efficiency in customer’s
facilities worldwide
• Operators required instant messaging for process deviations as well
as trending and reporting
• Ecosystem partner with industry leading SCADA software, powered by
AIS’s rugged touch-panels as the complete control and monitoring system
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AIS Smart HMIs & Touch-Panel PCs
Technology Roadmap

HELPING INTEGRATED OIL COMPANIES COMPLY WITH SAFETY
STANDARDS FOR PIPELINE CONTROL & MONITORING
The rise in the demand for greater safety measures and a diminishing work
force in the oil & gas industry has driven the growth for more automated and
intelligent operations via Smart HMI systems. AIS engineered and designed
rugged, Smart and hazardous areas certified HMIs for pipeline transport
applications in compliance with the latest pipeline safety standards, codes
and regulations.
• Used for pipeline controllers at control centers delivering more efficient
management and monitoring of oil and gas pipelines
• AIS’s Hazardous Area HMI solution complied with U.S. Department of
Transportation’s Pipeline and Hazardous Materials Safety Administration
(PHMSA)
• AIS’s Smart HMI helps digital oilfields track pressure, flow, temperature
and operating data via a series of field instruments in order to ensure
that all operations are normal

TECHNOLOGY

Best

Indus trial
IoT
Indus trial
M2 M
Indus trial
HMI

Better

AIS Case Study: Digital Oil Field

Good

The Digital Oil Field (DOF) is rapidly changing the oil & gas industry. It is an
enhancement process for conventional methods that have been practiced in the
sector for decades. The rise in the demand of crude oil globally, safety measures,
and the diminishing work force in the oil & gas industry drive the growth for
more automated and intelligent operations. Hazardous areas HMIs from AIS with
their open architecture, address safety and facilitate less experienced operators
in DOF applications.

Excellent

Digital Oil Field

Indus trial
PC
Indus trial
Dis play
2006
Start-up

2008

2010
Early Growth

2012

2014
Sustained Growth

AIS is a leader in developing visualization and Human Machine Interface
(HMI) technologies and solutions for a wide variety of OEM and ODM
customers serving a multitude of industries and markets. AIS develops
rugged, pre-engineered, open architecture and scalable HMI touch panel
systems for IIoT, M2M, Industrial and Smart Industries.
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AIS Open HMI Solutions: the Gateway to Visualizing Smart Factories
Premium HMIs

Comfort HMIs for Smart Building Automation & Control

The Premium series is our most powerful HMI solution we offer in
our portfolio for IIoT, M2M and Smart Industries applications. With its
incredible processing power and expandable storage, handling intense
data processing applications and analytics, the Premium HMI is suited
to handle almost application or requirement.

AIS’s Comfort HMIs feature a slim, stylish look while offering intuitive
operation for Smart Building applications requiring Power-Over-Ethernet
(PoE) technology. They are ideal for smart HVAC control, room reservation,
room scheduling, security systems and interactive patient room information
displays at corporate buildings, hotels, schools, government buildings, hospitals
and other Smart building applications.

Standard HMIs

Hazardous Area HMIs for Oil & Gas and Digital Oil Fields

The Standard series offers the best price vs performance solution for
the broadest range of IIoT, Smart and M2M applications requiring power,
flexibility, affordability and connectivity. Like the Premium series it offer
modular construction, with detachable display, Box PC and power supply,
so users can upgrade HMI systems as their requirements change.

Hazardous areas and classified locations at industrial plants and Oil & Gas
operations have stringent safety standards and harsh environments. IIoT and
digital oil fields add new challenges. Predictive maintenance capabilities are
required to minimize onshore and offshore oil pump failures and to reduce
lost production time. Equipped to meet all the demands of the new digital
oil field with its open architecture, AIS’s Hazardous Area HMIs are ATEX EX
Zone 2 and UL Class 1 Div 2 certified.

Compact HMIs

Customized OEM HMIs for Smart Industries & Applications

The Compact line of touch panel PCs offer an integrated, all-in-one HMI
solution. Best suited for simple machine control and M2M applications, for
industrial machinery, intelligent, web-based applications. While it is our most
affordable HMI, it still features AIS’s proven open architecture and engineering.
The HMI functionality is identical throughout the entire range of AIS’s Smart
HMI portfolio offering.

Regardless of the IIoT or Smart application requirement, the processing
demands, the environment or location – AIS will customize a unique and
powerful smart visualization and touch panel solution. Starting with our
successful and proven family of Smart HMI designs, we create an HMI
solution that is tailored precisely to our customers’ unique requirements.
Our custom portfolio covers hardware, software, turnkey services, as well
as support and logistics.

24V DC
(Isolated)

2 Giga LAN
(Isolated)

4 USB 3.0

HDMI

VGA

RS232/422/485
(Isolated)

2 HDD LED
Indicator

Power

Our Premium Series of HMIs feature
a fully modular construction with
detachable Box PC and display. It also
offers two removable hard drives and
PCIe slot for expandability and a host
other of connections for Industrial,
IIoT & Smart Industries applications.

1 PCIe Slot
Externally Accessible
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The Broadest Range of Visualization and Control Solutions Available

RS232/422/485
(Isolated)

Audio
In/Out

2 Removable
Hard Drive Bays

Reset

PROVEN +
FLEXIBLE +
CUSTOMIZABLE =
TOTAL PROJECT SUCCESS
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Conclusion & Summary:
Leveraging Open HMIs for Convergence & the IIoT Boom
• IIoT refers to the integration of physical industrial machinery
with software, Internet, combined with network sensors,
actuators, and other industrial equipment.
• IIoT is now a business reality that offers exponential growth
over the next decade.
• Enabling technologies that are both open platform and
powerful will greatly accelerate opportunities and growth
in IIoT and Smart Industries.
• Projected by 2020 there will be: 4 billion people connected,
25 million smart systems and a $4 Trillion market potential.
• As a key enabling technology provider, AIS is poised to experience
unprecedented growth due to their open architecture, rugged
and Smart HMIs and visualization solutions.
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