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N omilox

Wie kam es zu omlox?



Rising complexity requested the real-time optimized smart-factory

Many data are missing or are not available in real time.....
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Assuming that all machines are connected we are still not done...
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Real-time tracking Is the most simple smart-factory enabler!
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Industrial use-cases

... endless examples where location is an important enabler

Data input device Signaling _
Automated booking
Location based activity
Geo-Fencing

Assets - Movement analysis |

Why do | need omlox and what is it?

Location
Data

omlox
infrastructure

Anti collision

Navigation

Access control

Asset management

N omilox

Intralogistics

Machine safety

Public transport

Human navigation

Machine navigation

Factory

Storage

Orders

Tools

Carriers

Handling equipment




omlox location standard iIs the future proof smart-factory enabler!
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N omilox

Ubersicht omlox



N omilox

omlox is an independent locating standard hosted by PI
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The world’s first open
industrial locating standard.

Open Ecosystem > 60 partners Open UWB Infrastructure
Key vendors in industrial sensing, automation Interoperable, Indoor-Outdoor, Realtime
and software solutions Multi-Positioning Technology

Launch 06/2020 Carriers, ISVs and Hardware providers
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N omilox

System architecture overview

Industrial
Applications i j 7

Asset tracking MES Analytics Navigation and other Applications

omlox hub API

omlox hub API

Location omlox omlox omlox core zone infrastructure omlox omlox
zones complementary complementary

complementary complementary
EREAR FONE omlox air-interface rone £RITE

HE

e.g. 5G/GPS Automated Sensors Satellites Drones
guided vehicles & Marker

The omlox hub 13



N omilox

Standardized interfaces allow for competition on each layer

Asset tracking Anti-collision Navigation

omlox hub API

“ﬁ

omlox hub API

omlox defined interfaces

omlox core zone infrastructure “

omlox air-interface

Independent competition on each layer

"=f",L @ o\

Marker + satellite
Drone Sensors

What are my benefits with omlox? 14



N omilox

What are my benefits?
CoCreate fur den Kunden!

The omlox core zone 15



could fit to N\ omlox

With omlox core zone you can connect application could fit to
. . . . sellers cloud
different devices from different suppliers

service

could fit to
could fit to solution

lighting, wifi oroviders

= e

Satellite from Satellite from Satellite from Satellite from
Supplier B Supplier C ier B Supplier C

Drone from Supplier D
Drone Navigation

from Supplier A Tag from Supplier B
Analytics Order tracking Access control

Tag from Supplier B Tag from Supplier B <

COUId flt tO DESEREEERDE S e e Order tracking .

suppller '-

AGV from Supplier A Geofence 1 Tool from Supplier C Geofence 2 AGV from Supplier A
AGV Navigation Tool tracking AGV Navigation

could fit to could fit to could fit to
power-tool sSensor access-control
supplier supplier supplier

—————————————————




N omilox

omlox makes location data affordable

Define and add your application as you like, anytime > > Benefits > > Generate value >

Application providers
e.g. Asset Tracking, Fleet-Management, MES, B, etc. Cost reduction

Interoperable
TCO

No lock-in-effect

open software interface

Easy implementation

Interoperable

.. Multi usable infrastructures
Positioning Infrastructure

Other positioning providers

open hardware interfaces

oo number of

mobile units
on UWB

3

Hardware-Suppliers
e.g. AGVs, UAVs, Tags, Sensors, etc.

What are my benefits with omlox? 18



With omlox you know exactly where your part is along the supply chain

Omlox hub can facilitate intralogistics and supply chain transparency

OEM a OEM Db OEM c

Tier 1

Tier 2 Tier 2 Tier 2
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Many industry segments will be disrupted

omlox does have the potential to totally disrupt existing industry segments. Some of them are listed below:

—ully disrupted (the complete global annual revenue will flow into this platform)
_ocation handling SW

Professional Building access technology

Attendance recorder business

Partly disrupted
Machine / Factory control (incl. MES, human-machine interface, order-papers ..)

Gate based booking (RFID, barcode, terminals)
Autonomous indoor transportation

Human Navigation & real-time AR-content
Freight management / storage / transport hubs
Inspection of building structures

Inspection of technical equipment

Janitorial services

Supply and transport insurances

5G / Lighting / fire-detectors

TRUMPF




the omlox core zone
- technology deep dive

Interoperability due to an open air-interface



None Line of Sight (NLoS):

>

The omlox core zone

N omilox

Why does omlox
use UWB for

physical reference?

e omlox needs to be able to handle

NLoS situations and reflections with sheet metal

* Under these common industrial circumstances, only

UWB has the necessary accuracy and robustness

23



N omilox

omlox is supplying the best performing location scheme
The omlox configuration is marked in green

usual UWB powered RTLS

N omlox

Inverse TDoA Reconstituted Time of
,GPS-like” Flight RToF

Two Way Ranging Xor Time Difference of
TWR Arrival TDoA

o= EoloN
// N\
oo

robustness ++ 0
Scalability -- e oo ++
Place of XYZ server server tag server

Prasentationstitel Kapitel 25



Typical customer evolution path

N omlox



The customer typically starts with tracking & booking N omlox

Omlox Hub

27
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ERP / store

Many tasks known today, will become obsolete:

T

1) Task-confirmation — obsolete
(Fertigbuchung — entfallt)

2) In-storage booking — obsolete
(Einlagerungsbuchung — entfallt)

3) Stock-removal booking — obsolete
(Auslagerungsbuchung — entfallt) Real-time

4) Raw-material request — obsolete . dlgltal shadow
(Materialbedarfsmeldung — entfallt) with no effort

5) Input terminals — obsolete
(BDE-Terminals — entfallen)

6) Start transport task — obsolete
(Transportauftrag generieren — entfallt)

-

= real-time position tracking of goods, triggering
actions based on location, .... without lock-in
Drastically reduction of waste — this is omlox



N omlox

Based on omlox autonomous actions can be added

Many tasks known today, can run autonomously:

1) Setup & training for AGVs — obsolete
(Einrichtung und Lernfahrten — entfallt)

2) Special tasks programming for AGVs — obsolete
(Neue Routen / Sonderfahrten einrichten — entfallt)

3) Open doors — obsolete
(Tdren / Rolltore offnen — entfallt)

4) Adapt the top speed — obsolete
(Anpassung Staplergeschwindigkeit — entfallt)

5) Start robot unloading — obsolete
(Entladeprozess starten — entfallen)

6) Start robot loading — obsolete
(Beladeprozess starten— entfallt)

= Autonomous processes based on location
awareness, simple and reliable absolute navigation for
Omlox Hub AGVs, drones and more, ....

AGV control Drastically reduction of waste — this is omlox

26 ERP / store (VDA 5050)
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N omlox

Navigation Is one of the coming Top-use-cases

In many videos about AR In smart-factories location based content Is needed

https://vimeo.com/383723687%
shows a nice example
from tooz technologies.

The problem:

Just by entering the plant,
How does the technician
get his position and

How does he recelive the

ocation aware content?

It Is there, It IS omlox!

29
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https://vimeo.com/383723687

e.g.
collaborative solutions AR from -
- based on omlox

4 D S S
Satellite from
Supplier B

Satellite from
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Satellite from

Satellite from
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Drone Navigation — ) ‘#
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Tool from Supplier C Geofence 2
Tool tracking

AGV from Supplier A Geofence 1

AGV from Supplier A
AGV Navigation

AGV Navigation

U4

e.g. AR by

The omlox core zone 77




Eberhard Wahl
Head of New Business Technology
omlox working-group leader use-case

Eberhard.wahl@trumpf.com
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