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Part I. Contextual Information
Part Il. Essential skills for AR specialists

Part Ill. Feedback
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Size of organization

Industry group or type of public organization

Country

Position type of the person filling in the survey

Have you been actively involved or plan to be involved in the recruitment of an AR
specialist?

Does your organization have AR specialists or does it consider hiring AR specialists?
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AR skills

AR/VR Development Skills

Platform-specific Development Skills

Specific Programming/Markup Language Skills
Advanced Computing Skills

Computer vision skills

Computer Graphics Skills

Data Analysis and Al Skills

Audio Engineering Skills

HCI Skills

Hardware and Hardware-related Skills
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AR/VR Development Skills

We are going to have increased demand for this sKills in our organisation over the next
3-5 years:

= AR SDKs (ARcore, ARKit, HoloToolkit, ARtoolkit, etc.);
« VR SDKs (PSVR, Oculus, OpenVR, WebVR, etc.);

« Unity;

= Unreal Engine;

 AR/VR game development experience

*
Please choose the appropriate response for each item-

Strongly disagree Tend to disagree Neutral Tend to agree Strongly agree

1 O O O @ O
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[IWe really would appreciate if you could provide us with more detail for your answer. If

you don’t want to, just proceed to the next question.

Only answer this question if the following conditions are met:

Answer was 'Strongly agree’ or "Tend to agree’ or "Neutral’ or "Tend to disagree’ or 'Strongly disagree’ at question '7 [P2Q1] (AR/VR
Development Skills We are going to have increased demand for this skKills in our organisation over the next 3-5 years: AR SDKs
(ARcore, ARkit, HoloToolkit, ARtoolkit, etc ); VR SDKs (PSVR, Oculus, OpenVR, WebVR, etc.); Unity; Unreal Engine; ARNR game

development experience (1))

Please choose the appropriate response for each item:

Strongly Tend to
disagree disagree
AR SDKs (ARcore, ARKit, Vuforia, O O
Holo Toolkit, ARtoolkit, etc.)
VR SDKs (PSVR, Oculus, OpenVR,
WebVR, etc.) O O
Unity dev. experience O O
Unreal Engine dev. experience O O
AR/VR game dev experience O O

Neutral

O

000 O

@)

000 O

Tend to agree Strongly agree

O

000 0
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Summarizing the Descriptive
data statistics

Testing significance
of differences

Survey analysis

Means comparison

Exploring
relationships Correlations
between variables

Spearman’s
Correlation
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Sixty six participants answered the survey. They represent 24 countries: Australia, Canada,
Malaysia, Russian Federation, Taiwan, United States and 18 European countries.



Recruiting and hiring AR

specialists

Does your organization
have AR specialists or
does it consider hiring AR
specialists?
60 53

40
20 13
0

Yes No

40
35
30
25

Have you been actively
involved or plan to be
involved in the
recruitment of an AR...

36

B

Yes No
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80 % of the respondents stated that their organization have AR specialists or it consider hiring
AR specialists. 55% of respondents were involved in the process of recruitment of AR specialist.



The size of the organization

40

30

20

10

The size of the organization

29

14 14
IIIIII 9
<10 10-49 50-249

>250

44 % respondents work in a big organisation (250 or more employees)
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Industry group

Space services
Mixed reality social entertainment

The biggest representation of

respondents comes from Educatlon and Public Administration & Government

Research. Health Care

Education and Research

Another big group works in software and Telecommunication Services
. Semiconductors & Semiconductor...

services. Retailing
Pharmaceuticals, Biotechnology & Life...

Smaller, but still noticeable group works Media

in the domain of technology hardware and|  Health Care Equipment & Services

. Consumer Services
eqUIpment Commercial & Professional Services
Automobiles & Components
Technology Hardware & Equipment
Software & Services
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filling in the survey

Position

30 28
25 23
20
15
10 8 7

5

0

Managers Professional Technicians and Researcher

support

Participants of the survey are working as professionals (42%), managers (35%), technicians
(12%) and researchers (11%)
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Example: Correlations in the
contextual information

Correlations

recruitment of
an AR hiring AR size of your
specialist? specialists? organization: Country Position
rho Spearmana recruitment of ~ Correlation 1,000
an AR specialist Significance
N 66
hiring AR Correlation 0,160 1,000
specialists Significance 0,199
N 66
size of your Correlation 0,092] —,246'> 1,000
organization:  sjgnificance 0,462 :
N 66 66 66
Country Correlation -0,102 -0,018 0,042] 1,000
Istotnos¢ 0,415 0,887 0,736
(dwustronna)
N 66 66 66 66
Position Correlation 0,143| -0,069 0,055 -0,213] 1,000
Significance 0,253] 0,583| 0,662 0,085
N 66 66 66 66 66

The bigger organisation - more often has (or consider hiring) AR specialists.
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Correlations between contextual
information and groups of skills
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Correlations ]

Does your organization have AR specialists ~ AR/VR Development Skills
or does it consider hiring AR specialists?

Advanced Computing Skills

Computer vision skills

Computer Graphics Skills

HCI Skills

Have you been involved in the recruitment ~ Computer vision skills
of an AR specialist?

0,372**

0,378**

0,258*

0,266*

0,259*

0,318**



mean
Specific Programming/Markup Language |1 23 4,09
Skills 2 28 3,93
Total 51 4,00
IAdvanced Computing Skills 1 23 4,09
2 28 3,75
Total 51 3,90
Platform-specific Development Skills 1 23 4,39
2 28 3,96
Total 51 4,16
Computer vision skills 1 23 4,30
2 28 4,00
Total 51 4,14
Computer Graphics Skills 1 23 4,26
2 28 3,86
Total 51 4,04
Data Analysis and Al Skills 1 23 4,52
2 28 4,04
Total 51 4,25
IAudio Engineering Skills 1 23 3,43
2 28 3,11
Total 51 3,25
HCI Skills 1 23 4,13
2 28 4,11
Total 51 4,12
Hardware and Hardware-related Skills 1 23 4,43
2 28 3,86
Total 51 4,12
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Comparison of the skills
valuation depending on
position in the company

1 = managers
2 = professionals

Managers value all the skills
higher than professionals
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We are going to have increased demand for this skill
in our organisation over the next 3-5 years

DEV

AR VR Development Skills

AR SDKs ARcore ARKit Vuforia HoloToolkit ARtoolkit etc

VR SDKs PSVR Oculus OpenvVR WebVR etc

Unity dev experience

AR VR game dev experience

Unreal Engine dev experience

DEV4 DEVS DEV3 DEVZ DEVI

(% of participants, n=(66, 56, 57, 59, 61, 61))
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We are going to have increased demand for this skill
in our organisation over the next 3-5 years

Platform specific Development Skills

Muiti Platform Development Cross Device Development Mobile

Android Java Kotlin Android Studio etc

Linux Windows MacOS X

Cloud Services Azure AVWS Google App Engine etc

I0S Objective C Swift XCode etc

Real time embedded software development embedded development environments

Scalability Modules Microse:

PLAT? PLATS PLAT! PLATE PLAT3 PLATZ PLAT4 PLAT

(% of participants, n=(66, 57, 54, 56, 55, 55, 56, 57))
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3. Specific Programming / Markup OXEORD
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We are going to have increased demand for this skill
in our organisation over the next 3-5 years

LANG

LANG1

LANG3

(% of participants, n=(66, 52, 54, 54, 53))
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4. Advanced Computing Skills

ACP

ACP4  ACP5 ACPT ACP3 ACPB

ACPZ  ACP1

We are going to have increased demand for this skill
in our organisation over the next 3-5 years

Advanced Computing Skills
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Software optimisation and instrumentation techniques

CPU and GPU optimization

Muiti threaded programming

Compute APIs CUDA OpenCL etc

Graphic APIs OpenGL OpenGL ES Vulkan or DirectX

GPU programing for advanced shading such as NPR global illumination shadow particles

Hardware accelerated computation such as Neon SSE GPGPU DSP

20 40

(% of participants, n=(66, 51, 50

60

.51, 50, 50, 50

. 51))

80

100
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5. Computer vision skills

v

cv3 oz oA

We are going to have increased demand for this skill
in our organisation over the next 3-5 years

Computer Vision Skills
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Computer vision image analysis image processing OpenGV

Object detection and recognition 3D sensing tracking

T T
20 40 60 80

(% of participants, n=(66, 55, 55, 55))

100
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CG5 CG6 ©G3 CG1 CG2 CG7T CG

Ce4
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We are going to have increased demand for this skill
in our organisation over the next 3-5 years

Computer Graphics Skills

Data Analysis and Al Skills

3D medelling 3ds Max Maya Modo Blender etc

Generic CG VFX Texturing Animation 3D modelling lighting rendering

Interactive 3D graphics design

3D math and Math for graphics

CAD tools Autod

Rendering Vray Corona Octane eic

20 40 60 80 100

(% of participants, n=(66, 54, 55, 53, 56, 55, 56, 66))
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We are going to have increased demand for this skill
in our organisation over the next 3-5 years

Data Analysis and Al Skills

DAT

Machine learning deep learning libraries TensorFlow Torch Caffe etc

Avrtificial Intelligence

DAT4 DAT3 DAT2

Big data and data mining

Data analysis and manipulation Matlab R SPSS etc

DATS  DAT!

Algorithms

(% of participants, n=(66, 56, 57, 56, 57, 56))
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8. Audio Engineering Skills

AUZ AU AU

We are going to have increased demand for this skill
in our organisation over the next 3-5 years
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20

40 60

(% of participants, n=(66, 51, 51))

80

1
100
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9. HCI Skills

We are going to have increased demand for this skill
in our organisation over the next 3-5 years

HCIZ  HCH  HCIs  HCIB  HCI3Z  HCKM  HCI

Her

HCI Skills
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User interface design

entered design Accessibility and Universal Design UX design Usability etc

Eye Gaze tracking interaction

Gesture interaction

Basic artistic design skills hand sketching illustration etc

Design tools Adobe Creative Suite InVision Sketch whiteboards paper skeiches Adobe XD or [lusirator

h interaction

20

40 60

(% of participants, n=(66, 57, 56, 57, 57, 57, 57

. 58))

80

100
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We are going to have increased demand for this skill
in our organisation over the next 3-5 years

Hardware and Hardware related Skills

E AR Smart Glasses HoloLens Epson BT300 Magic Leap One Meta One ODG R 8 DAQRI| Smart Glasses etc
==

[~ o

= Sensors

==

= 1

S Wearables

==

S K f Thi

= nternet of Things

H 9!

o et -

= AR projection solutions

T

= o . " . .
= Signal processing for context sensing or for sensor fusion
=

= Maker skills 3D printing arduino microcomputers

=

% Drivers Hardware Abstraction Layer HAL

Robots

Hws

Onptical design Optical design software optics and frames

HW3

(% of participants, n=(66, 56, 57, 56, 56, 57, 58, 57, 58, 57, 58))
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The bigger organisation - more often has (or consider hiring) AR specialists.

If the organisation has or is hiring AR specialists, they also think that there will be
increased demand for AR/VR Development Skills, Advanced Computing Skills,
Computer vision skills, Computer Graphics Skills and HCI Skills

Managers value all the skills higher than professionals
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=AR SDKs more important that VR SDKs skills, Unity more important than Unreal

=*Multi-platform development skills

*"Front ends programming skills

=Software optimisation and instrumentation techniques

=Computer vision, image analysis/processing and object detection/recognition equally important
=3 D modeling, generic CG and interactive 3D graphic design

=*Machine learning and artificial intelligence important

=Audio engineering is not seen as very important

=User-centered and user interface design

=Smart glasses, sensors and wearables
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THANK YOU

wild@brookes.ac.uk
joanna.jesionkowska@brookes.ac.uk
http://pal.cct.brookes.ac.uk
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