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ULTRA-WIDEBAND (UWB) WIRELESS TECHNOLOGY " " - -
IS QUIETLY MAKING ITS WAY INTO OUR EVERYDAY =
LIVES. IT’'S ALREADY SUPPORTED BY MANY SMART-
PHONES, AND THE FIRST PRODUCTS ARE ALREADY ON
THE MARKET. WHAT EXACTLY IS UWB, AND WHY IS
THE TECHNOLOGY SO REVOLUTIONARY?

ontrolling things by
pointing your smart-
phone at them? Devices
that can configure
themselves on their own?
Never losing anything again?
These are just a few of the
scenarios made possible by
the widespread use of ultra-
wideband. UWB will provide
the things around us spatial
awareness. But how?

What makes UWB so powerful
UWB is actually nothing new.
The technology has been used
in industry for some time.
What is new is that it's
now finding applicatioh ke

the consumer world and thus

becoming accessible on a -

broad basis. This has been
made possible by increasing
standardisation and massive
price drops. Another import-
ant factor is support from
industrial alliances such

as the FiRa Consortium, a
non-profit organisation that
promotes UWB for different
usSe cases.

Unlike narrow-band wireless
technologies such as Blue-
tooth Low Energy (BLE) and
Wi-Fi, UWB uses very wide
frequency bands for data com-
munication. Data are trans-

-mitted in very short pulses.
This gives UWB a whole series
of-advantages versus other

wireless technologies.

Most importantly UWB can
measure the propagation time
of the radio signal between
the transmitter and receiver
very accurately. This enables
distances to be determined

to the centimetre -.securely,
robustly, energy-efficiently
and in real time. UWB thus
closes a gap for location-
based services at close range
and complements existing
wireless technologies. Less
in focus_ at present but no
less interesting is the use
of UWB for {ransmitting data.
This allows, for example, the

‘Creation,of extremely energy-

efficient'wireless Sensors
powered by small solar cells
around them. e
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From distance. measurements
-to localisation systems
Using more than one antenna
on the receiver side also
enables not only the dis-
tance, but the direction of
the transmitter to be deter-
mined relatively accurately.
Users see the distance and
direction to the desired
object displayed on their
smartphone and can aim at it.
UWB also enables real-time
locating systems [(RTLSs] to
be set up that allow the
absolute coordinates of
people and things to be
determined. In buildings
these systems basically
consist of two compo-
nents: permanently installed
"anchors", the positions of
which are known, and the
mobile devices that to be
located. It still requires a
considerable amount of effort
to set up and operate a UWB
RTLS in a building. But even
simple distance measurement
has many potential use cases.

™

Access without action

Passive access systems have
“been around in the automotive
sector for many years. The
vehicle locks or unlocks
automatically depending on
whether the key is close by.

An access system of this sorf'

requires ‘the’ process used ©
- in.one scenario, a commercial

to be highly accurate. and
secure. Existing solutions-
are vulnerable to so-cal-

led relay attacks, where
attackers use relay stations
to forward the wireless
signal between the key and
the vehicle, enabling them

to unlock it from a distance.
Thanks to its ability to
measure distances precisely,
UWB provides good protection
against attacks of this sort.
A high degree of standardisa-
tion also allows smartphones
to be used as car keys. Vari-
ous manufacturers are already
using this technology, inclu-
ding BMW in its iX.

UWB-based access systems are
also suitable for buildings:
using digital keys on UWB-
enabled smartphones makes

it possible to manage access
rights on an entirely digital
basis, reducing equipment
and materials, administration
and costs. UWB’s ability to
measure distances accurately
enables a door to automati-
cally unlock when an autho-
rised device approaches and
afterwards lock itself again
reliably.

Naturally the principle

'can'be abstracted and is

areness for smart things

interesting for many sectors: -

coffee machine automaticaiiy

charges the espresso to the

user standing in front of it.
Another possible use case is
making it safer to use .dan-
gerous machinery by ensuring
that the equipment only works
when nobody is within the
danger zone.

Things that literally

know their place

Things that have spatial
awareness can also configure
themselves on their own. For
example, once a wireless
thermostat has been installed
it can integrate itself
autonomously into the room’s
climate control system. Or
wireless light switches that
link to the smart lighting in
the same room automatically.
Automatic mechanisms of this
sort also translate into
other scenarios; for example
a tow bar that folds out
automatically when a vehicle
approaches the trailer.

Benefits for commerce,
logistics and manufacturing
UWB could also help users
find their way around
buildings. For example a

" shop or museum could have a
"+ locating system that enables

qrgon.ch/smart—?é??
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"UWB makes our things a little bit

_ ‘smarter again."

_Dr. Benedikt Ostermaier, Head of IoT,
benedikt.ostermaier@ergon.ch

"UWB has great potential to become a
= % key technology of the future."
_Peter K. Brandt, Senior Software
Engineer, peter.brandt@ergon.ch
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v15lters_to nav1gate all the

o or exhlblt they re looking
for. Another partlcularly .
relevant: use case is_in _'
f50111ty management ‘where a-
UWB-enabled device could be

-used in. the course of repair
or maintenance work tollocafe
equipment mounted behind
screens or false ceilings. In
this case a locating system
isn't even necessary; the
bearing is sufficient.

UWB could also simplify pro-
cesses in manufacturing and
indoor logistics. For example
it would be possible to avoid
manual procedures such as
scanning barcodes. Often the
scanned barcode triggers a
process step in a control
system: the selection of

a tool, a component or a

machining specification.

Thanks to UWB's high
locational accuracy, this

would work even when there

were many components and
tools in a.confined space,
for example in assembly line
production. Forklift trucks
in warehouses, for their
part, could be fitted with

UWB tags. In combination with

a locating system this would

show what pallets had been

unloaded or picked up where
in the warehouse Simpler
tags based .on QR or barcodes,
for example, would be suffi-
cient for the forklift truck
to identify pallets.

©
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Apple is he1p1ng ralse_

“‘acceptance of the first UWB
f_use cases with 1ts Aerags
These small locatlng dev1cesﬁ;

are.about’ the same SlZB and, .

weight as a Swiss five e

coin. They can be attached
to objects such as key rings
so that they can be found if
lost. If the AirTag is close
by, the user’s own smartphone
locates it. With UWB this is
done very accurately. Even if
the AirTag is further away
there’s a solution: the Find
My Network uses the Apple
devices of participating
customers to find the lost
AirTag.

In addition to newer iPhones,
the Apple Watch and the Home-
Pod Mini smart speaker also
support UWB. Samsung, Xiaomi
and other manufacturers are
following suit. Soon we're
likely to see the emergence
of an ecosystem of compatible
devices and applications. The
quiet proliferation of UWB in
the mass market is setting a
new standard almost unnoti-
ced, taking smart technology
to the next level. Maybe in
your industry too in the near
future? />
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