
Status of the AR in 
Enterprise Ecosystem and 

What Can We do to 
Improve it!

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

Twitter – @theAREAorg
Visit www.thearea.org



…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

The AREA is…
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66 members –
2 Dec ‘19
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Augmented 
Reality and the 
Gartner Hype 

Cycle



















Relevant 
data

Resource 
management

Real-time 
compliance

Improving Performance
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Reduce 
Time

Minimise 
Errors

Lower 
Costs

Increasing Efficiency
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- 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

What are the 
current problems?

Enterprises…
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- 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

What are the 
current problems?

Providers…



Logistics
Warehouse picking

DHL - 25%
productivity gains with 
fewer errors and more-

engaged worker

Training
Instruct and guide

Boeing - 35%
less time to train new 

staff than using 
traditional 2-D drawings

Field Services
Remote Assistance

Xerox – 76% 
technical

problems resolved
without any on-site help

Inspection
Final sign off 

Newport News - 96%
reduction in inspection 

time (36 hours to 
90mins)

Field Engineers
On site repairs

KPN – 11% 
reduction in overall 

costs for service teams 
use AR smart

glasses

Medical
Vascular procedures 

AccuVein - 45%
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.

Benefits
• Reduction in errors
• Increase in completion time
• Highly skilled operatives
• Lower costs

Examples
• Perforation of steel plates in 

preparation for assembly
• Positioning and attachment of 

wire harness
• Welding of two or more parts 

in specific angles








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


Remote Assistance

Description
Remote Assistance enables field 
service personnel to effectively 
communicate with experts. 
Leveraging graphical overlays, 
work instructions, inspection sites 
and collaborative solutions can be 
simultaneously displayed 
between multiple parties.

Benefits
• Lower costs
• Less downtime
• Highly skilled operatives

Examples
• Real time collaboration 

between onsite and offsite 
expert.

• Real time direction, no need 
for time-delayed sending and 
receiving of images.

• Shared display of repair 
instructions








Maintenance

Description
AR-assisted article inspection and 
maintenance permits users to 
efficiently assess the quality of 
goods produced in manufacturing 
processes, or to assess the 
condition of assets as part of 
maintenance. 

Benefits
• Lower costs
• Less downtime
• Highly skilled operatives

Examples
Using model-based object 
recognition, graphical overlays 
display the correct or optimal 
state of objects (as designed or 
planned) for purposes of 
comparison with the real world 
objects.








Inspection

Description
AR remote visualization processes 
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

Benefits
• Lower costs
• Less downtime
• Highly skilled operatives

Examples
• Real time collaboration 

between expert maintenance 
personnel 

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

Gesture Control

Content development / extraction 



How is the AREA 
helping to 

overcome barriers 
to enterprise AR 

adoption



Reducing Barriers to adoption - AREA Committees

Research

Members only 
research



member only research – wearable enterprise AR security
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AREA member quotes
“Security is forefront in today's 
world, and it's one of the areas 

that I get asked about most 
frequently.”

“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.”

“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.”

“Key information from experts that I 
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.”
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Enterprise AR ROI Research
• Defines and answers common 

questions about how to measure 
ROI for enterprise AR projects in 
order to demystify ROI across 
industry and ecosystem

• By following the best practices and 
guidelines when developing ROI 
estimates, this supports internal 
decision makers, and assists 
customers and partners in the 
development of ROI estimates for 
their AR projects

ROI Best Practices
Organizations pioneering AR 

deployments exhibit 5 common 
practices to maximize ROI

Digital Readiness

Assign 
Champion Use Case

KPIs
Involved 
End User

Member exclusive benefits
• Enterprise AR ROI Calculator
• Best Practice Report
Public-released benefits
• AR ROI Case Study
• Best Practice Report Abstract
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Overview of ROI Calculator

Business 
Case

•Productivity 
improvements

•Hardware costs
•Inventory costs
•Audit/ accounting 
costs

•Profits
•Other benefits

AR Solution 
Costs

•Hardware
•Software & 
cloud

•Labor
•Consulting 
services

•Currency
•Tax rates
•Cost of 
capital

•Life of assets

Annual 
Allocations

•Costs
•Benefits
•Initial & 
ongoing

Return on 
Investment

Currency & 
Financial 
Metrics

•Results
•Analysis
•Summary

Inputs Results
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Technology ROI Increasingly Difficult

Technology 
ROI

Digital 
Transformation

Agile 
development  

processes

software-as-
a-service 

(SaaS)

Significant 
investment

accelerate 
returns on 
technology 
investments

Iterative 
revenue-

generating 
services

and How They Impact ROI Analysis on AR Investments

Source: World Economic Forum, Accenture

Accelerating Technology Cycles…
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Safety &  Human Factors 
Framework

The AR Project Cycle - Project Manager/Adopter

Recommended Actions

Supporting Tools

Requirements Capture 
(Systems Definition)

Design POC/Testing Build Testing

• 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-users on AR 
technology functionality and 
safety risks

• AR Device Assessment 

• AR Design Assessment  

• AR Generic Risks 

• AR Design Assessment  

• AR Generic Risks 

• Usability and Safety Tools 

• Framework to aid in the 
assessing AR solutions for 
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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Framework - Mapped to conventional project cycle

The AR Project Cycle - Project Manager/Adopter

Recommended Actions

Supporting Tools

Requirements Capture 
(Systems Definition)

Design POC/Testing Build Testing

• 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-users on AR 
technology functionality and 
safety risks

• AR Device Assessment 

• AR Design Assessment  

• AR Generic Risks 

• AR Design Assessment  

• AR Generic Risks 

• Usability and Safety Tools 

Select Role : Project ManagerSafety ManagerDeveloper Solutions Provider



Device Hardware Assessment - To Aid Device Selection

Design Assessment - To Aid in the Safe and User-Centric design
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4th AREA-directed
Research Project

39

• Identification of and Strategies 
for Overcoming Barriers to AR 
Adoption in Manufacturing 
Environments

• Deliverables
• Comprehensive report
• Framework tool (using Excel)
• Case study



Research Overview



Quantitative Study
Correlation –Relevance & Performance



Framework tool 
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5th Research 
Project Topic

43

Best Practices 
when Merging IoT, 

AI and AR in the 
Workplace
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Merging IoT, AI 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

Merging IoT, AI and AR
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Merging IoT, AI and AR
Stages of Machine Intelligence Source: AREA Research

Evolution of the IoT-AI-AR convergence Source: AREA Research
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Use Cases and 
Companies 

Involved 
Source: AREA Research
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6th Research 
Project Topic

48

WebAR
The benefits, 

challenges and 
next steps



Requirements

Reducing Barriers to adoption - AREA Committees



Ecosystem use cases



AREA Schema of Needs Industries

Settings

Scenarios
(business processes)

Use cases

Requirements
/needs

System solutions 
(hardware and software)

Authoring Apps Toolkits Data IntegrationSecurity & 
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

Bluetooth
Sensors
Audio
Video
RFID

Connectivity Performance Experience Practicality 

Graphics
CPU
Tracking

Field of view
Mono/stereo
Resolution
Audio
Touch

Battery
Ergonomics
Wearability
Durability
Environmental

App creation
Scripting
UI creation

Interaction
UX
Tracking
Sensor usage
Analytics
IoT

API needs
Languages

Formats
Content
Compression
Encryption
Conversion

Remote assistance
Step by step instructions
Reviews
Visual compare
Multi-participant collaboration
Product status (IoT)

Business systems
PLM
ERP
SLM

Related Case studies
(linked to/from 

elsewhere)

Related Blogs
(linked to/from 

elsewhere)

Tagged and related content

Safety 

Commercial 
offerings

Value statements 
and benefits

Problem 
statements



Reducing Barriers to adoption - AREA Committees
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Safety Security
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1. Measuring Enterprise AR interest group - that will focus on 
developing the AREA ROI Calculator and develop more 
accurate enterprise AR industry analysis / figures

2. Interoperability and Standards Policy – a process to help 
develop and support these important areas

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

4. 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

New initiatives



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

Twitter – @theAREAorg

Visit www.thearea.org
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What Next ?
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