AUGMENTED REALITY IN ENERGY
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Established in 1999
Private ownership (majority owned by employees)
Continuous organic and profitable growth

Employing over 340 highly skilled software and

electronics experts
10 offices in Finland

ISO 9001:2008 and ISO 14001:2004 certified
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Number of M2M and IoT connected devices is growing

Internet of Things - number of connected devices worldwide 2015-2025

Machine-to-Machine (M2M) connections worldwide 2014-2021 2 H 3 o
Number of Machine-to-Machine (M2M) connections worldwide from 2014 Internet of Thl‘ngs'(l.oT) connected devices installed base worldwide from
2015 to 2025 (in billions)

to 2021 (in billions)
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https://www.forbes.com/sites/louiscolumbus/2017/12/10/2017-roundup-of-internet-of-things-forecasts/#4847a001480e '@ Wapme




Sensors are pushing more and more information

Global loT forecast: sensors market breakdown by segment 2022

Projected global Internet of Things enabled sensors market in 2022, by

segment Low energy sensors:
LoRa
NBloT
Mesh
Wireless

Mobile phone is also a sensor!

https://www.forbes.com/sites/louiscolumbus/2017/12/10/2017-roundup-of-internet-of-things-forecasts/#4847a001480e '@ Wapme




loT sensors are everywhere

Sensors Everywhere

The average smartphone has at least 10 sensors.
Here are the most common.

Mobile phone is also a sensor!

Camera -
What would you Proximity Sensor
do without your This is what keeps you
seflies? from accidentally

Pedometer

More and more
phones are including
a fitness element.
Experts recommend
10,000 steps a day.

Light Sensor

Have you ever
turned your phone
on in the dark and

had it been too

bright? Your light
sensor may have
been malfunctioning.

Thermometer

If you've ever left your
phone out in the sun
you've most likely seen it
turn off due to heat. The
thermometer is useful to
monitor internal operating
temperature.

Fingerprint
Sensor

Microphone

The oldest sensor on any

pressing buttons with
your cheek during calls!

Magnetometer

The magnetometer
measures the strength of
the magnetic field around
the device to determine
what direction it is
moving.

Accelerometer
Have you ever
wondered how your
phone knows which
way you are holding it
to display vertically vs.
horizantally? The
acceleromerter is the
answer!

Gyroscope

If you like taking non-
blurry photos you have
the gyroscope to thank.
It helps to correct for
camera shake.

The new fingerprint sensor
adds an extra layer of
security to your phone.

phone. Microphones make it
possible for others to hear
what you are saying.




loT will remove boundaries between Sub-Sectors

Global loT Market Share by Sub-Sector

Global loT Market Size

YoY Growth Smart Cities

Industrial loT
Connected Health

Smart Homes

: Connected Cars
. 1570' 194.6 Wearables

Smart Utilities
2016 2017 2018 2019
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[Sources: GrowthEnabler Analysis/MarketsandMarkets]
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Why Augmented Reality ?

= Physical world is widely now becoming an information system.

= Billions of devices and systems are “sensorized” and connected to the
internet to share relevant data with relevant systems in real-time.

= Connected devices are able to sense their environment and constantly

prowde feedback enabling mstant and ongomg adjustment.




AUGMENTED REALITY
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Why Augmented Reality

= |[n the consumer energy space, loT is
frequently used to provide feedback that
allows consumers to adapt and change
their behaviour with regard to electricity
consumption. While this approach increases
awareness regarding conservation, savings
are relatively small at around 3%.




Why Augmented Reality

= |t is muchmore effcient to build effciency controls
directly into appliances and use automation

= Real-time awareness of local conditions allows
for immediate detection and action. The loT is
indispensable to optimize the integration of
renewables and distributed energy generation
and consumption.

= The 10T is an integral part of the Smart Grid. It helps increase the
visibility of where energy is used or lost and allows to identify cost
saving potentials. With the 10T energy can be managed based on
Immediate data rather than historic patterns of energy use.




Why Augmented Reality

= Energy effciency and sustainability are
major features of a smart building. Buildings
on average consume about 30% of the
world’s energy, and savings of up to a
quarter of costs could be achieved by using
advanced building management systems
and analytics to optimize performance in
areas such as ventilation, temperature, (@) ror-Ticker
lighting and air quality

30% of energy consumption, 25% savings -> total 7.5% decrease option




There are number of platforms
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Park City Plant Overview: KPI Performance

Plant 1: Process overview
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Plant 2: Process overview
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Augmented Reality

Dashboard Interface Dataflow Report designer

= Different kind views are needed: designer editor

= Dashboard, desk, mobile
= Reports

= Analytical views

= Augmented reality

IOT-TICKET.COM

Augmented reality is one way to visualize
data and show hidden information of loT-systems




loT-TICKET

IGNER

Augmented & virtual reality Mobile designer




From sensors to full stack, augmented reality enabled IloT applications




Digitalization of assets and remote controliénabled by |oT-T




Digital Twin
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IOT_TICKET’ Case

Smart
Buildings

Dttt

Outside Luminosity Trend



https://my.iot-ticket.com/
https://my.iot-ticket.com/
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