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Presenter Biography — Trevor Leeson

Global Product Data Interoperability Summit | 2018

e Starting his engineering career working for an automotive supplier in 1970, Trevor progressed
from the position of Engineering Apprentice to Assistant Chief Draughtsman responsible for the
manufacturing tool design for printed circuits, metal pressings and injection molded
components.

e Joining Computervision’s software services division in 1985 as an
Application Engineer he advanced to the position of Technical Program
Manager for the Rolls-Royce Aerospace account. In this position he
managed the Rolls-Royce investment of $54.4M in CADDS5: responsible
for both core software deployment & customer specific consultancy
development projects.

e From 1997 — Today, Trevor has worked for Theorem Solutions in a variety of technical roles,
Technical Consultant, Product Manager & Consultancy & Services Director. He’s represented
Theorem Solutions at various standards organizations including PDES & ProSTEP for STEP
solutions as well as the ProSTEP iViP JT Implementers Forum & Siemens JT Open Technical
Review Board. He’s currently one of Theorem’s Principal Technical Consultants working with a
number of their major automotive and aerospace accounts.
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Theorem Solutions
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Theorem Solutions Consultancy Services
e Established in 1991 * Implementation / Customization
* Engineering Heritage e User Training

Locations Digital Realities
e UK Head Office Augmented ‘Mixed Virtqal

- A .

e 2 US Offices

Products
e Engineering Data Visualization

e Engineering Data Exchange
« Process Automation Development Partnerships
e 3D Publishing / Documentation * Vendor APIs
° D|g|ta| Realities e |SO Standards i.e. STEP / T / 3D PDF
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Customers
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What is a Digital Twin?
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A digital twin is a virtual representation of a physical item. It might
be used in various applications such as product design, simulation,
monitoring, optimization and servicing. It doesn’t necessarily have
to have anything to do with geometry or CAD. However, when a
3D CAD representation is available it can also be fully exploited.
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Gartner Hype Cycle 2018
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Digital Twin
Biochips :\\
Smart Workspace — . .
Brain-Computer Interface - Deep .ﬁuTaI Nets (Deep Learning)
Autonomous Mobile Robots \O;_arrbo;tflz'::mnotube
Smart Robots ‘

Virtual Assistants
Deep Neural Network ASICs Silicon Anode Batteries

Al PaaS A
Quantum Computing Blockchain
5G
Volumetric Displays
Self-Healing System Technology
Conversational Al Platform
Autonomous Driving Level 5
Edge Al

Exoskeleton
Blockchain for Data Security

Knowledge Graphs
4D Printing

Artificial General Intelligence

Related technologies

Mixed Reality

Neuromorphic
Hardware

expectations

Smart Fabrics

Flying Autonomous Vehicles Augmented Reality

Biotech — Cultured or Artificial Tissue

As of August 2018
. Peak of
Innovation Inef?atcod Trough of Slope of Plateau of
Trigger Disillusionment Enlightenment Productivity

Expectations

time
Plateau will be reached:

O lessthan2years @ 2to5years @ 5to10years A more than 10 years @ obsolete before plateau

© 2018 Gartner, Inc
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Industrial Adoption of the Internet of Things (loT)
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According to Gartner, forty-eight percent of organizations that are
implementing the Internet of Things (loT) said they are already using, or plan
to use digital twins in 2018, In addition, they estimate that the number of
participating organizations (202 respondents across China, U.S., Germany and
Japan) using digital twins will triple by 2022.

it can be a product, structure, facility or system. Gartner predicts that, by

2020, at least 50 percent of manufacturers with annual revenues in excess of

S5 billion will have at least one digital twin initiative launched for either
products or assets. Gartner

Researc h company
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Real World Digital Twin Examples
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KAESER: A U.S. manufacturer of compressed air products, Kaeser used digital twins to go from merely selling a
product to selling a service. Instead of installing equipment at a customer’s site and leaving operation to the
customer, Kaeser maintains the asset throughout its lifecycle and charges fees based on air consumption rather
than a fixed rate. A digital twin network enables the company to monitor the condition of its equipment around
the clock and measure customer air consumption. Real-time asset data helps Kaeser ensure equipment uptime
and charge an accurate amount of money each billing cycle. To date, the company has cut commodity costs by
30% and onboarded 50% of major vendors using digital twins.
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Real World Digital Twin Examples
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STARA: Brazil-based tractor manufacturer Stara uses digital twins to modernize farming. By outfitting its
tractors with loT sensors, the company can increase equipment performance. With real-time visibility into how
its tractors operate, Stara can proactively prevent equipment malfunctions and improve asset uptime. The
company has also leveraged digital twins to create new business models. With a wealth of 0T sensor data,
Stara launched a profitable new service that provides farmers with real-time insight detailing the optimal
conditions for planting crops and improving farm yield. Farmers have reduced seed use by 21% and fertilizer
use by 19% thanks to Stara’s guidance.

Jtara

Constant Evolution
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Potential Graphical Digital Twin Use Cases
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Plant Installation/Layout
Design Review
Assembly Build Instructions

Service and Maintenance

Training
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New Potential Digital Twin Devices & Technologies
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Virtual Reality

e Being fully immersed in a virtual environment
i.e. in caves or using a head mounted display
e.g. HTC Vive

Augmented Reality

* The ability to view digital data and physical objects
on traditional devices such as tablets and laptops

Mixed Reality

e The ability to view digital holographic data and
physical objects on devices such as glasses and
headsets e.g. Microsoft HoloLens

Copyright © 2018 Northrop Grumman Corporation. All rights reserved.
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Challenges for Graphical Digital Twin Implementations
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Methods of Positioning
e Adjacent Model for reference viewing
e QOverlay Model for in context viewing
e Manual Positioning

Methods of Object Recognition
* Marker Based
* Graphical Recognition

Accuracy of Object Positioning Synchronization

Current Device Limitations

Lighting conditions, room scan quality, data volume can all impact positioning
accuracy and data drift within the scene. These limitations are transient, in
that device updates and new device versions will improve and resolve these
limitations.
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Exploiting Existing CAD / PLM Assets
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Data Preparation User Experience

Asset Preparation
Server Server 'ﬁ'# ﬁﬁ

Product Structure
Geometry
CAD Meta Data

Theorem Experience
and Preparation Server

PLM Systems
ERP/MES
External Meta Data
Legacy Systems
10T Input

&I
”&u}

Data Server(s)

Web Services Data Access
Leverage existing engineering infrastructure and data
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CAD Data Preparation Process
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Integrated to PLM,
Change State Triggers Preparation

Drag and Drop File
Processing

Save as “Digital Realities” from within
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Digital Realities Experiences
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Visualization Experience

- Gives you all you need to view and interact with your 3D Model

Design Review Experience

- Provides a collaborative environment to review and make design decisions in a
3D immersive context

Manufacturing Build Experience

- Using the power of AR / MR and VR to deliver immersive, interactive assembly
build and work instructions

Production Plant Layout

- Using the power of AR / MR and VR to provide an efficient 3D spatial capability
for laying out factory and office work spaces
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Video Presentation
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Questions
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Live Demonstration in Exhibition Area
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Microsoft HoloLens

Tablets

Please visit the Theorem Solution stand in the
Exhibition Area
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Contact Information
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Theorem
Solutions

For UK, Europe and Asia Pacific Regions: For USA and the Americas:
Theorem Solutions - Theorem House Theorem Solutions Inc
Marston Park, Bonehill Road, 6279 Tri-Ridge Boulevard
Tamworth, Staffordshire, Suite 240, Loveland,
B78 3HU, England OHIO 45140-8396, USA
Telephone: +44 (0) 1827 305 350 Telephone: (513) 576 1100
Fax: +44 (0) 1827 692 63 Fax: (513) 576 1110
Email: sales@theorem.com Email: sales-usa@theorem.com
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