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AREA

The AREA is...

...the only global, membership-
funded non-profit alliance
dedicated to helping accelerate
the adoption of Enterprise
Augmented Reality (AR) by
supporting the growth of a
comprehensive ecosystem
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Augmented
Reality and the
Gartner Hype

Cycle




AREA

First-generation
products, high

price, lots of
customization
needed

Mass media
hype begins

Gartner Hype Cycle Curve for
Emerging Technologies

Negative press

begins High-growth adoption
phase starts: 20 to 30
percent adoption

Methodologies and
best practices
developing

Third-generation
products, out of the
box solutions,

Second-generation product suites
products, some services

Innovation Peak of Inflated Trough of ) Plateau of
Trigger Expectations  Disillusionment Slope of Enlightenment Productivity
i >
time

©2013 Gartner, Inc. and/or its affiliates. All nghts reserved.
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0 2008 Hype Cycle
Figure 1. Hype Cycle for Emerging Technologies, 2008
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Expectations

Hype Cycle for Emerging Technologies, 2018
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[octerides | e

Augmented reality is reaching a mature state
according to Gartner

_____ = 2 edghost W AUGMENTED REALITY

According to the very famous market analysis company Gartner, Augmented Reality is no more an
“emerging” technology, but it has graduated as a mature one.

This news comes one year later than a similar one regarding Virtual Reality: in a popular post of mine of 2018,
| highlighted how in that year VR had disappeared from the Gartner Hype Cycle (the curve showing the
current maturity status of all emerging technologies). This meant that for Gartner, VR was not an emerging



Improving Performance

Relevant Resource Real-time
data management compliance

14



Increasing Efficiency

Reduce Minimise Lower
Time Errors Costs

15



Enterprises...

What are the
current problems?

Unable to find vendor-
neutral information
Difficult to evaluate the
tools available

Lack of confidence in

implementing new
technologies

Lack of insight and
information to support ROI
decisions




Providers...

What are the
current problems?

Difficult to access
customers with an
awareness of AR
terminology

Limited understanding of

customer requirements
Lack of awareness of other
opportunities within the
AR sector




Logistics
Warehouse picking

DHL -

productivity gains with
fewer errors and more-
engaged worker

Training
Instruct and guide
Boeing -
less time to train new

staff than using
traditional 2-D drawings

Field Services
Remote Assistance

Xerox —

technical
problems resolved
without any on-site help

Inspection
Final sign off

Newport News -

reduction in inspection
time (36 hours to
90mins)

Field Engineers
On site repairs

KPN —

reduction in overall
costs for service teams
use AR smart
glasses

Medical
Vascular procedures

AccuVein -

less doctor escalations
(calling for assistance)

Source - WHY EVERY ORGANIZATION NEEDS AN AUGMENTED REALITY STRATEGY


https://www.ptc.com/en/industry-insights/harvard-business-review/article-3/article-download

Manufacturing / Assembly

Description

AR-assisted assembly supports
users in accomplishing
manufacturing activities and
product assembly processes, by
augmenting key workflows and
procedures using, where possible,
existing technical publication
repositories.

Examples

* Perforation of steel plates in
preparation for assembly

e Positioning and attachment of
wire harness

* Welding of two or more parts
in specific angles

Benefits

e Reduction in errors

* Increase in completion time
Highly skilled operatives

* Lower costs









Boeing lests Auigmented Reality in
the Fadrn\/

January 12, 2018 in Innovation, Technology

THISJIECH Al

SEE 3DWIRING [



http://www.boeing.com/features/2018/01/augmented-reality-01-18.page

neing
t/CH VCPW Switchgear

ass 1 Core 1 Clamshell Core

IRV

Remote Assistance

Description Benefits Examples

Remote Assistance enables field e Lower costs * Real time collaboration
service personnel to effectively e Less downtime between onsite and offsite
communicate with experts. * Highly skilled operatives expert.

Leveraging graphical overlays, * Real time direction, no need
work instructions, inspection sites for time-delayed sending and
and collaborative solutions can be receiving of images.
simultaneously displayed e Shared display of repair

between multiple parties. instructions









neing
t/CH VCPW Switchgear
ass 1 Core 1 Clamshell Core

IRV

Maintenance

Description Benefits Examples

AR-assisted article inspection and ¢ Lower costs Using model-based object
maintenance permits users to e Less downtime recognition, graphical overlays
efficiently assess the quality of * Highly skilled operatives display the correct or optimal
goods produced in manufacturing state of objects (as designed or
processes, or to assess the planned) for purposes of
condition of assets as part of comparison with the real world

maintenance. objects.









Description

AR remote visualization processes Benefits

Examples

personnel to more effectively
communicate with experts.
Leveraging graphical overlays,
work instructions, inspection sites
and collaborative solutions,
simultaneously displayed
between multiple parties,
regardless of their locations

Lower costs
Less downtime
Highly skilled operatives

Real time collaboration
between expert maintenance
personnel

Real time display of approved
modification to repair
instructions for an onsite
maintenance technician.












Supporting technologies

Gesture Control

P

Content development / extraction

' Theorem
- Solutions




How is the AREA
helping to
overcome barriers
to enterprise AR
adoption




Reducing Barriers to adoption - AREA Committees

Members only
research

Research

Funds and organizes
research programs
that are defined and
agreed upon by its
members

Security in wearables

Enterprise AR Calculator

Framework for AR Technology Safety and Human Factors
Overcoming Barriers to AR Adoption in Manufacturing
Environments

Best Practices when Merging loT, Al and AR in the
Workplace

WebAR - The benefits, challenges and next steps



member onIy research wearable enterprise AR security

AREA

Technical Report:

Wearable Enterprise AR Security -
Risks and Management

3 A VN

AREA

Technical Report:

Wearable Enterprise AR Security -
Security Framework and Test Protocol

AREA member quotes

“Security is forefront in today's
world, and it's one of the areas
that | get asked about most
frequently.”

“Good framework to specific
challenges of bringing AR
technology into the enterprise.
Useful to guide for internal
discussions with our customers &
partners.”

‘Extremely in-depth look at both
known and new areas when
dealing with security in
wearables.”

“Thorough analysis of what can go
wrong in an AR system, along with
direct recommendations to
mitigate risks. Must-read for
anyone working in this space!”

“The AREA have begun the
conversation about the mitigation
steps that all players in the AR
space can take.”

“Key information from experts that |
can apply to my business in real-time.
They afford me a working team to
forward think issues that may not
even be on the business' radar.”

AREA



Enterprise AR ROI Research

e Defines and answers common
guestions about how to measure
ROI for enterprise AR projects in
I order to demystify ROl across
ROI Best Practices .
industry and ecosystem

By following the best practices and
guidelines when developing ROI

Member exclusive benefits estimates, this supports internal

e Enterprise AR ROI Calculator decision makers, and assists

* Best Practice Report customers and partners in the

Public-released benefits development of ROI estimates for

AR ROI Case Study their AR projects

e Best Practice Report Abstract 33
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Inputs

Business

Case

AR Solution

Costs

eProductivity T —

improvements eHardware
eHardware costs eSoftware &
e|lnventory costs cloud
eAudit/ accounting elLabor

C05t§ eConsulting
*Profits services
eOther benefits

\_ J

Overview of ROI Calculator

—— Results —L

Annual

Currency & Return on

Financial Allocations Investment

Metrics

4 N o - N 4 - N
eCurrency eCosts *Results
eTax rates eBenefits eAnalysis
eCost of e|nitial & eSummary
capital ongoing
eLife of assets
N\ J _ J _ J

34
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Technology ROI Increasingly Difficult

Cumulative capability

-0-

0=

Client-server
and PCs

Mainframe

1950

1960

Accelerating Technology Cycles...

o
loT and
smart machine
o
Big Data, analytics,
visualization

-
Welb 2.0, cloud, mobile

o
Web 1.0 eCommerce

v
Artificial
intelligence

1970 1980 1990 2000 2010 2020 Time

Source: World Economic Forum, Accenture

and How They Impact ROl Analysis on AR Investments

Significant Digital

investment Transformation
accelerate Iterative
returns on revenu.e-
technology Technology gigf\:izfs\g

investments ROI

software-as-

e N

Agile
a-service
(Saas)

development
processes

35
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* Framework to aid in the Safety & Human Factors

assessing AR solutions for Framework
safety and human factors in
industrial use-cases

Generate assessment tools as

part of the framework

Promote a consistent
approach to assessing safety
and human factors of AR
solutions across the AREA
members and the wider AR
community
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Select Role :

Developer

Safety Manager

Solutions Provider

Project Manager

Recommended Actions

Supporting Tools

—_—

The AR Project Cycle - Project Manager/Adopter

Requirements Capture Design POC/Testing
(Systems Definition)
’
’

/

* Define Safety Considerations
including :

¢ User Demographics

¢ User Environment

¢ AR Location(s) of Use

* Current Risks/Hazards
to User

* PPE Requirements

« Safety/Compliance
standards

* Define Process Flow and
Analyse Risk
¢ Undertake Risk
Analysis activities with
Development team
and H&S team
* Adopt controls

¢ Define Safety and Usability
Testing
¢ Conduct Safety and
Usability Trials
¢ Analyse results and
incorporate feedback
into design

¢ Train end-userson AR
technology functionality and
safety risks

* AR Device Assessment

* AR Design Assessment

* AR Design Assessment

l * AR Generic Risks J

* AR Generic Risks |

* Usability and Safety Tools

Framework - Mapped to conventional project cycle

37



Device Hardware Assessment - To Aid Device Selection AREA

1. Assess Device for Environment Notes Device Safety Considerations Main AR Risk/Hazard
Hazardous areas are defined as places where concentrations of flammable gases.
1.1 What environment will the device be used in? Select from the following: vapors, or dusts may oceur. Device will require relevant hazardous environment protection rating Device not certified for environment
Prevent sparks, discharges and seffignition i.e. Zone 0, Zone 1, Zone 2
" Bxplosive gas area classifications are Class 1 Division 1, Zone 0, Zone 1, Class 1, Protection rating for explosive gas area for relevant environment of intended use (ATEX for EU, NRTL Devi ition/expl
Bolosive gas area = Division 2 or Zone 2 (see 1S0/EL regulations for full clasifications) for IS} Equipment may need to be flameproof (e.g. EX code d) evice ignition/explosion
Explosive dust area classfications are Class Il Divistion 1, Class || Division 2, Class lll | Protection rating for explosive dust area for relevant environment of intended use (ATEX for EU, NRTL Devi ton /expl
Blosive dust area 2 Division 1, Class Il Division 2 (zone 20, 21, 22 and undlassfied for LISA) ) Br ey et e o (Bem)) evice igrition/explosion
The surface temperature or any parts of the electrical equipment must be lower than the
High tempaure v e e e 0 e Protection rating for temperature T1, T2, T3, T4, T5, T6 Devics mafunctioning/overheating
The normal minimum ambient temperature according to |EC 60079-0 and standards . . .
Low temperature " adopted by US and Canadais -20 degrees cslsivs Check manufacturer's advice on using device in exreme cold temperatures Device malfunciong/overheating
Energised environment Working on or near live electrical equipment Check Conductive properties of the device Shock/Electrocution
w
Confined Environment
Humidity/Moisture in environment W Level of moisture/humidity of environment and Ingress Protection rating of device Shock/Device Maffunction
Cleam/sterile environment = Does the device meet clean room standards? Can the device be wriped clean/sterlised? Device contamlnano.r!. Shock/mafunction from
sanitising device
y Typical Hazards such as slips, trips and falls and working at height - Does the device obstruct peripheral| Stuational Awareness/Distraction, FallsArips, working at
Construction site F 2 -
vision? height

Warehouse ¥ Typical Hazards such as moving vehicles, machinery and automation Moving vehicles, machinery and automation

Design Assessment - To Aid in the Safe and User-Centric design

1. Design for Environment HA&S Considerations Design Safety Considerations Main AR RiskfHazard

Hazardous areas can contain mobile vehicles, working near or on energized | Consider visual cues to alert user to hazardous materials or resouces within their device's
equipment, fammable environments, working at height, working near operating]  FOW as they move around. Visual cues to remind user of safety protocals or capture user's pduced siuational awamess. Technology over-relia)

11 the user be working in a hazardous environment?

machinery, near hazards resulting in trips and falls etc. attention.
1.2 Is the environment noisy? v
1.3 Is there a risk of damaging assets in the environment? v

1.4 What are the cunrent in place? w

Design Safety Con:

2.1How long will the device need to be worn at a time?

v Motion sickness is arisk with AR. Some users may feel nausea and
2.2 Is the user prone to motion sickness? disorientation on first use of ARIMR devices. This can go away after a few users|
as the user adjusts to wearing the device.

Communicate this and all risks to end-user. Ensure ather device fupTranslating virtual

. : - : - Mation Sickness
maovement into physical i.e. uzing haptics may relieve sumptoms of mation sickness.

2.3 Does the user have a history of photosensitivity seizures?

¥

2.3 Does the user have any underlying vision impairments?

2.2 Does the user need to work with others in a collaborative way?




4 AREA-directed
Research Project

Identification of and Strategies
for Overcoming Barriers to AR
Adoption in Manufacturing
Environments
Deliverables
e Comprehensive report
 Framework tool (using Excel)
e (Case study

39



Research Overview

Literature Review
interdisciplinary

16 in-depth Expert
Interviews

with Managers

552 Interview Quotes
existing data set

Identification of 43 barriers to

AR adoption in manufacturing.

Next to strategic issues, i.e.

* Lack of Vision for AR

+ Corporate Culture & Change
Management

* Legal (workers rights)

* IT Resources

Worker Acceptance has been
identified as highly relevant.

~ STAGE 1

AREA V...

Quantitative Study

amongst workers
AR user & non-user

| STAGE 2




Quantitative Study AREA Pl

nu:dll nna

Correlation—Relevance & Performance

I
BARRIERS r m
Psychological Risk -50 3,46
Surveillance / Privacy -37 3,98
Issues
Fear of Job Loss -15 3,66
Hygiene Risks -32 4,57
5 KEEP H IGH o Risk of Information -35 3,91
— o Mistakes
oA Risk of Distraction 42 392
c
o] Data Security Issues -32 410
= O © .
= . Loss of Routine -54 3,80
2 IMPROVE (4] -
E Paternalism -,36 3,82
i MONITOR ¢ o
, 0 REDUCE o
— DRIVERS r m
£ Information Correctness ,50 4,56
o Internal Support and B85 424
e Acceptance
@ o User Friendliness 57 5,00
Functional Benefits .81 4,47
5 Enjoyment 91 5,09
K B 13 2 G G K e >I_9 Supportive Environment .59 4,41

Relevance



Framework tool
AREA Member AREA Member I\REA

All Workers A

Bechmark Group (changes are visible in the graphs only)

Workers without AR experience
Workers with AR experience

¥ YOUR ASSESSMENT W

totally totally agree
disagree SCORE

AR RISK FACTORS

AR devices are psychologically damaging. < >

.20

‘ > so

‘ > so

< -

‘ 750

| have doubts as to how well my workmates’ privacy is protected while using AR devices. < . 50 ..........

4 COVER COPYRIGHT WELCOME! ASSESS YOURSELF WITH SLIDERS VIEW ASSESSMENT OF BARRIERS WVIEW ASSESSMENT OF DRIVERS Ve @ 4




5th Research

Project Topic

Best Practices
when Merging loT,

Al and AR in the
Workplace

43
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Merging loT, Al and AR

RAW DATA ANALYTICAL VISUALIZATION IN
SOURCES PROCESSES CONTEXT (AR VIEW)

Projection AR system

Binocular wearable

AR display
Monocular wearable
/ AR display
Artificial Intelligence-

based Systems/Services N T i0S-based tablet

Connected\Objects

—_—
aCted Db';ects

| >

Connected Spaces

Android-based tablet

Other...

44
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Merging loT, Al and AR

= Connected workplaces produce copious real time data

= Few people are qualified to discuss state of the art in
all three of these fields (what is the state of the art?)

= Not all “raw” data is appropriate for AR viewing
= Not all users should get real time data

= What are the best practices/recommendations to
(begin to) sort this out?

45
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Merging loT, Al and AR

Stages of Machine Intelligence Source: AREA Research

Level of Convergence
.Autonomous Autonomous and Sophistication |
Intelligence i
(] erented Inte igence
Intelligence * Dynamic nature of Full Intelligence Mode
the task IAR System
® Assisted Augmented * Automated
Intelligence : Decisions
Intelligence « Machine learns 0T Full Edge-Al Mode
. . DyanIC nature X | 1AR System
Assisted of the task continuous Yy
Intelligence » Human-machine * Example:
* Staticnature exr_‘hange aUt?nomous loT-Al ModeAR System
of the task » Example: Smart vehicle
+ Taskis clinical decision
automated support Connectivity and
* Humansdo Gateway Mode IAR
not learn System
* Machine »  Year
learns 2019-2020 2021-2022 2023 >

Evolution of the IoT-Al-AR convergence Source: AREA Research
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Schnellecke Logistics Sequencing

Microsoft Hololens

Manufacturin
Obtimisation

'd process

Leybo

o]

se Cases and
Companies
Involved

Source: ARFAResearch
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6th Research

Project Topic

WebAR

The benefits,
challenges and
next steps

48



Reducing Barriers to adoption - AREA Committees

Requirements 1. Ecosystem Use Cases

2. Schema of Needs
Owns and manages the
global set of Enterprise AR
requirements



AR AT WORK

Ecosystem use cases AREA
Use Cases Y

Enterprises around the globe are deploying Augmented Reality solutions to bring new productivity to a wide range of tasks and organizations.

2 ] | SELECT INDUSTRY | | SELECT TEC | | SELECT BENEFIT |

h Tinklepaugh. D
assessing damage
earthguake

B
ck field =
pe Obtaining
: Assembling
needed urmentation such as 1
instructions, forms._.

:! Transformar B3Lp




AREA Schema of Needs

Connectivity

Bluetooth
Sensors
Audio
Video
RFID

Performance

Graphics
CPU
Tracking

Problem
statements

Experience

Field of view
Mono/stereo
Resolution
Audio

Touch

Practicality

Battery
Ergonomics
Wearability
Durability
Environmental

Industries

Settings

Scenarios

(business processes)

Use cases

Requirements

System solutions

/needs

(hardware and software)

Safety

Security &
Privacy

Automotive
Aerospace

Industrial equipment
Smart cities

Medical

Engineering Development

Factory

Field Operations
User operation
Sales & marketing

Field service operation

Engineering review

Interactive user manuals
Manufacturing assembly

Inspection

Remote assistance

Step by step instructions

Reviews

Visual compare
Multi-participant collaboration

Product status (loT)

Authoring

App creation
Scripting
Ul creation

Apps

Interaction
UX

Tracking
Sensor usage
Analytics

loT

Tagged and related content

A

Related Case studies
(linked to/from

elsewhere)

Related Blogs

(linked to/from

elsewhere)

Commercial
offerings

Value statements
and benefits

Toolkits

APl needs
Languages

Data

Formats
Content
Compression
Encryption
Conversion

AREA

Integration

Business systems



Reducing Barriers to adoption - AREA Committees

Safety

|dentifying, classify
and prioritize AR
safety risks and
developing risk
reduction
recommendations

Security

Identifying, classify
and prioritize AR
security risks and

developing risk
reduction
recommendations

52



| /\RE A‘ AR SAFETY RISKS IN INDUSTRY | /\RE A‘

&
<& &
& S
& e %
& P tsual Incre, 4‘{” 60‘&:
. s a
& \,ad" W creased ¥ sed Sltuagy, Ve %, 6‘\?
W & e 4 hearing awa haj o Tty ¥,
St ) acuity " "eness e, %%
TR P "y,
S & ' (=Y e % o
A% gV BT N 2 . " e,
CT G o 380‘ Y \ "?@4@, 8
L) ? o on Mop; Cog ’ g, e
A 9&"‘ ol J \ 77 O, 5 P
_ & 0 .’n‘g‘ Yoy !

REAL HAZARDS OBSCURED g,
oCCLUSION AND DISTRACT o)

\)CE seNsORY “WARENESS" 54 ==
£
«® d““cm_oﬂ ENWRONMENTS £ry

ympact user's Sensar,,
perception

SENSORY

EXTERMAL factors are those INTERMNAL factors are SAFETY RISKS INTERNAL factors are - EXTERMAL factors are those
environmental influences that 2 those biological effects those biological effects ' environmental influences that
positively or negatively that are impacted by the IN INDUSTRY that are impacted by the positively or negatively impact
impact the AR user use of AR use of AR . the AR user




AREA

New initiatives

Measuring Enterprise AR interest group - that will focus on
developing the AREA ROI Calculator and develop more
accurate enterprise AR industry analysis / figures

Interoperability and Standards Policy — a process to help
develop and support these important areas

AREA Increase Pool of Trained AR Professionals (Educate)
Policy — supporting educational organisation to help
educate the next skilled workers in AR

Development of the AREA Marketplace — a tool to provide
all the information needed to help enterprises develop AR

solutions and connect them with the right providers
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AREA

What Next ?

Contact - Mark Sage
Email — mark@thearea.org
Phone — +44 7866 688659

Twitter — @theAREAorg

Visit www.thearea.org
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