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HUMAN CENTRED DESIGN 
FOR ENTERPRISE AR

APPLICATIONS



THREESIXTY, is a London-based 
consultancy specialising in user 
experience for immersive 
technologies.

We use research and an understanding of 
human interactions with technology to 
make VR / AR experiences intuitive and 
productive.

Who we are
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Agenda

1. What’s human-centred design
2. Why it’s important
3. Run through the process with example use case
4. Exercise: Prototype evaluation with a user 
5. Iterating workflow designs based on user feedback



User Centred Design
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Evaluate the designsSpecify user needs
Produce design 

solutions

01. 02. 03.

Human-centred design

Understand & specify 
the user context

Product that 
works for users

04. 05.

ISO 9241-210

Iterate as many 
times as necessary
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Evaluate the 
designs

Specify user needs
Produce design 

solutions

01. 02. 04.

Human centred design: Performance & safety

Understand & specify 
the user context

Product that 
works safely for 

users 

06.

IEC 62366 
(2015)

Iterate as many 
times as necessary

03.

Conduct risk 
assessment 

New use error 
identified

05.
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Design thinking 
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UK Government Standard

All UK government digital services must 
follow a user centred design process.

It is also being applied to internal software 
and systems, where it’s believed that 
significant cost savings from technology 
can only be realised if the software is 
aligned to the way work is done.



Why is UCD important?
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Proven benefits of UCD  

Less development 
costs

● Less development 
waste

● Reduced post launch 
fixes

Improved workforce 
performance

● Improved worker satisfaction
● Increased productivity and 

efficiency
● Reduced errors
● Improved quality of outcomes
● Improved safety

Faster transition 
     

● Lower training costs
● Lower support costs
● Higher adoption & 

lower churn



“90% reduction in 
support costs from 

usability improvement
Strategic data consulting special report (2009)

ROI case studies 

“Out of IT projects 
that fail, 70% do so 
due to lack of user 

adoption
Forrester Research (2008)



“83% average 
increase in KPIs due to 

following a UCD 
process

Jakob Nielsen (2008)

“300% increased 
productivity, 55% 

reduced training time 
from ERP redesign

Enterprise Software: Why the User Experience Matters, 
Wall Street Journal (2012)

ROI case studies 



“Just as in the last survey, respondents 
said that user experience was the top 
obstacle for mass adoption of both AR 
and VR.
2018 Augmented & Virtual Reality Survey, Perkins Coie

Poor UX impacts adoption of new technology



Find your ROI 

There are 
multitudes of 
variables and 
decisions when 
designing an AR 
solution



Find your ROI 

UCD is about 
finding the optimal 
design solution for 
a given set of 
objectives and KPIs



Let’s go through the process



First, here’s a use case



STEP 1
Pipe Corp has industrial technicians working on 
water and gas piping.

Work across multiple sites, depending on 
operations and needs of the enterprise. 

Need to open and close valves in time critical 
scenarios to maximise system output and minimise 
delays and downtime.

Human error is a common issue and can be costly 
or even dangerous, depending on which valves 
are incorrectly operated and which moment.

Meet Pipe Corp

Pipe Corp
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Let’s consider this use case: 
Closing a valve
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Closing a valve

Going to the 
correct area or 

site location

Identify the 
correct valve

Perform the 
correct valve 

operation 
(open or close)

Confirm the 
status change
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For this example, Pipe Corp want to develop 
an AR solution to help improve efficiency and 
reduce human error

(Currently)
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Percentage of valve operations 

completed within 10 minutes

(Currently)

THEIR TARGET KPI

Currently 15% 



Let’s go through the steps



Understand your users
That means understand their workflows and tasks

STEP 1
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Task Analysis

LINK

https://docs.google.com/drawings/d/1p9vN45cGPTW8MZ91_Q1mPruc0Nb1x5pwBxq1AO-WcGY/edit


We need to understand the work from the worker’s 
experience of doing it, not from corporate manuals of 
how it should be done.

KEY POINT



Capture user needs and requirements
Capture and document the user needs and requirements 
to feed into the AR solution design process

STEP 2



Technician 
accidentally opens 
a valve instead of 
closing as it was 
already closed

Pain point

Technician needs to 
be able to easily 
see the status a 
valve: open or 
closed.
Linked to step 3.5

User needMetric

% of cases with 
incorrect valve 
operation 

11% 
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User requirements logs

LINK

https://docs.google.com/spreadsheets/d/1tGcvzER3fPMi78C1OlaSL8ji5WaGs8-kORgcWX-W6RM/edit#gid=0
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Pain-points = inefficiencies
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Include risk assessment



Design based on data and insights
Create a workflow design based on the data you’ve 
gathered during your research and that supports your KPIs

STEP 3
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Overlay all feedback and 
instructions
Providing all task related 
information and valve 
operation instructions with the 
AR solution, should eliminate 
reliance of manuals and 
significantly reduce time to 
identify and confirm the 
correct valve.

Design for performance

Requirement:
Needs to be able to find the correct 
valve quickly. 

CLOSE operation needs to be 
completed within 10 min window.

Current Satisfaction:

-4.9/5

Current Business KPIs:

17mins Mean time to ID 
correct valve
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Design for performance

Indicate correct valve after scanning
Automatic detection and display of valve 
ID, along with explicit feedback whether a 
given valve matches task instruction 
should eliminate the majority of Type 8 
errors.

Confirming correct location should further 
eliminate errors and reduce wasted time.

Requirement (Correct valve):
Technician needs to know if a specific 
valve is the correct one for the task or 
not. 

Technician needs to be 100% certain 
which is the correct one.

Current Satisfaction:

-4.9/5

Current Business KPIs:

21 Type 8 critical 
incidents a month 97hrs /month of 

delays
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Key task info always visible at 
a glance.

Valve ID shown on scan. 
Users will not trust system to 
auto match, so we need to 
show it.

Current status of valve always 
shown to avoid errors

Access instructions for closing 
valve. Note this green bar 
serves as a positive 
confirmation that it’s the 
target valve.

Target KPIs

21 monthly 
type 8 critical 
errors

16 mins 
mean time to 
ID correct 
valve

16 mins 
mean time to 
ID correct 
valve

11% 
incidence of 
incorrect 
operation

Design for performance
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KPI target

% valve operations 
completed within 

10 mins
Currently only 15%

Storyboard



Prototype early and test with users
Create a prototype that can be changed and iterated 
at a low cost. Then test it with users as many times 
as you need.

STEP 4
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Sketching

Quick and low effort. Hard to get a sense of space and proportions
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UI mock-ups

Still very flexible and low cost. Images can usually be uploaded onto 
the device



Back

Interactive prototypes

High effort

Can be code-based 
(Unity/Unreal/Vuforia/WebXR, 
Procedure platforms)

Quality and accuracy of the 
user feedback



Only include enough detail in the prototype to 
evaluate if the design solves the problem

KEY POINT



Usability evaluation

We want to know if users can actually do 
the specific things that are critical to the 
applications success. 

ISO definition of usability

The extent to which a product can be used by 
specified users to achieve specified goals with 
effectiveness, efficiency and satisfaction in a 
specified context of use.
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Design goal Prototype scenario Desired behaviour in 
testing

Metrics recorded Ultimate objective

Operate wrong 
valve error

Wrong 
operation 
(valve already 
closed)

Wrong 
operation (turn 
wrong way)

Scenario with multiple 
valves, one is correct.
Info in UI to 
differentiate.

Scenario where correct 
valve status is CLOSED

Scenario with valve 
that can turn 2 ways 
(e.g. half open)
Show overlay guide.

User ignores wrong 
valves.
Only proceeds on 
correct one.

User stops and does 
not operate valve

User turns valve the 
correct way

Time to ID 
correct valve

Error rate

Time to find 
correct valve

Error rate

Error rate

17 mins

21 errors/month

97 hrs delay

-4.4 sat score

11% incidence

11% incidence

Create prototype and test script



Let’s quickly do a LIVE test

Volunteer user: “Please show me how you 
would complete the next task in your task list.”

Everyone else: Record your observations!



Record your findings

STEP 4



Back

Findings log 
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Findings log 

LINK

https://docs.google.com/spreadsheets/d/1lmMlUy-XpgFQXC4xdJfMSU68qMADA0mx1dwzAH-a63Y/edit#gid=0
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Findings log 



Back

Key issues selected for V2

1. Technicians need support to confirm correct location to avoid wasted 
time

2. Need to indicate when camera has commenced scanning as users turn 
away if no visible feedback

3. Once correct valve identified, users often turn the head away from the 
target and lose the information

4. Status feedback isn’t clear. It needs to be further differentiated from the 
appearance of voice command prompts.

5. After closing, need to explicitly prompt users to wait 30 seconds for 
status change



Iterate the design

STEP 4
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Examples of design changes

Problem
Users often turn the head away from the target 
and lose the information

Design solution
When in task mode, the card is locked so that it’s 
always visible to the user
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Examples of design changes

Problem
Need to explicitly prompt users to wait up to 30 
seconds for status change

Design solution
Added a timer to help user track time and take 
action is there’s no feedback after 30 seconds.

00:20



Thank you
www.threesixtyreality.co.uk



Measure post-launch
Continue to measure your KPIs during a pilot and post 
launch

STEP 4



BackOutput

Quality

Desirability

Error 1 Error 2 QA

2.1% 5.2% 95%⬆ ⬆ ⬆
(6.1%)(4.3%) (91%)

90%

Adoption Satisfaction FLOW rate

87% 62%⬇ ⬆ ⬆

#
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Output

Quality

Satisfaction

Errors

80%

Day 1 Day 5 Day 10

20

10

20

17

20

26

AR Current

6.2%

85% 90%

10.0%

6.2%

6.5%

6.2%

3.1%

QA pass

80%

82%

80%

90%

80%

92%

AR Current

#
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Medical Devices Directive 93/42/EC (MDD)

“Reducing, as far as possible, the risk of use error 
due to the ergonomic features of the device and the 
environment* in which the device is intended to be 
used.”

Three EU directives stress that medical devices meet certain essential human factors and safety 
requirements….

* this includes hardware, software, labelling and other user interface features 
(including video, mobile apps, etc)



“Every dollar invested 
in ease of use 

returns $10 to $100
Cost-Justifying Usability, Clare-Marie Karat, Ph.D. 

from IBM

“90% reduction in 
support costs from 

usability improvement
Strategic data consulting special report (2009)

ROI case studies 



“Out of IT projects 
that fail, 70% do so 
due to lack of user 

adoption
Forrester Research (2008)

“72% of businesses 
cite effective user 
adoption as key

TSIA (2009) Realizing Value in Enterprise Software

ROI case studies 



“83% average 
increase in KPIs due to 

following a UCD 
process

Jakob Nielsen (2008)

“300% increased 
productivity, 55% 

reduced training time 
from ERP redesign

Enterprise Software: Why the User Experience Matters, 
Wall Street Journal (2012)

ROI case studies 


