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Selected Research Projects:

Kt e

Agents of the 3D Revolution group exhibitig
FADA Gallery, Johannesburg
05.07.13 - 22.07.13

Huddersfield and Waldeck digital capture technologies, including the use of BHF / Duchess of York Live Project

(UAV) Drones:

v Civil Aviation Authority (CAA) approved pilots
v" Permission for Commercial Operations (PfCO)
v' Advanced Data Processing Capability



Selected Research Areas:

Occupant energy behaviour simulation; Design implications for healthcare building; BIM

Protocol; Lean Construction at Highways SMEs

Comfortable environment: Light; Sound; Temperature ; Air quality, Well-functioning healing space: Safety; Control feeling; Flexibility

Relaxing atmosphere: Display; Links to nature; Multi sensory stimulus

ML & Crowd Analysis @

Actve App Users

Actie App Users

439.1K

Top 10 Restaurmt Systemmide Saies

IIIIIIII'% =—
L 19 70Mkr

280.6K

Moduin Conspon Redemption

I! W
llxl |

||‘ f||

Opeaten Spptem Systammste Sabes

@ 496.78Mkr

Nonr Conspons Snies

Coupon Trantaction vi. Man-Coopon Trantacon AC

e

l'lll Ilill

Symemmide GC Syvemade AC

671M 7400 kr

S Conapen O Mom Loupon AL

6.52M 7425 kr

Coupon GC Coupon AC

19312K = 6579 kr

Sabes and Guent Connt

||I||||I|||||||||||lII||||I||n

Horizontal range 108.6 degree

loT
Occupants
detection



Selected Research Projects: Paxman Scalp Cooling

Scalp cooling is a simple treatment that can prevent hair loss caused by certain chemotherapy drugs. The use of scalp
cooling or 'cold caps' is proven to be an effective way of combatting chemotherapy-induced hair loss

Rapid Tooling: SLS Printing, 3D Anthropometric data.

PAXMAN and the University of Huddersfield have
signed a five-year research and collaboration
agreement covering the PAXMAN Scalp Cooling
Research Centre (PSC), a new multi-disciplinary
research group based at the University with the
£1 million investment.

The Centre will focus on biological hair follicle
research as well as developing innovative scalp
cooling-related treatments and individual 3D-

printed cooling caps

Awards:

Winner of Medtec Ireland Exhibitor Innovations Accolade Award (4-5
Oct 2015)

Medilink Partnership with Academia Award 2016

Made in Yorkshire Healthcare Manufacturer Award 2016

British American Business Transatlantic Growth (TAG) Award for Export
2018

EEF Manufacturer of the Year Award2019

EEF Business Growth and Strategy Award 2019

InnovateUK Outstanding KTP Award

Shortlists:

Times Higher Education Awards

Finalist of the INDEX: Design to Improve Life Award 2015
EEF Innovation Award Recognition 2019



The AR/VR Project
Background

There are concerns from Higher Education (HE) institutions and industry about the

decline in standards of Technical Drawings (TD) due to the lack of understanding of
basic principles and conventions that underpin the best practices.
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The Problem

Students experience difficulties learning complex technical subjects therefore new,
innovative engaging methods and technologies are needed. Students prefer to learn
in interactive ways rather than the traditional teaching methods and are less
interested in studying subjects th arceived as boring or less challenging.

Distribution of .
Groups 43% 1 ’ Vocational College Student

interviewed
2 . Engineering/Design student

3 ) Instructor/Lecturer

4 . Vocational High School Student
5@ Teacher/Trainer

6‘ Sector Employee

= | — Dimensioning and Tolerances

= 2 - Sectioning, Projections and Perspective Drawings

= 3 - Dimensional Tolerances, Edge Tolerances, Shaft and Hole Tolerances
= 4 - Geometric Tolerance/Form-Position Tolerances

= 5 - Surface Treatment Markings/Surface Roughness

= 6 - Production and Assembly Drawings



The Method
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Game Designers, Product designers, UX& Ui Programmers and technical Professional testers and beta Sales and Marketing
designers directors testers
Pre-Production Production Post-Production

10




The Method
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The Solution
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The Tools

Software:

SOLIDWORKS and 3DS Max (3D Modelling and Animation)
Photoshop, lllustrator and InDesign (Storyboarding and Editing)
Unity and Programming (C#) (VR/AR Applications)

Adobe Premiere and After Effects (Video and Sound Editing)

Keyshot (Rendering of Animations)

‘o

= Hardware:
= HTCVive
= Android 7.0+ Smartphone
= Samsung Gear VR
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Car Model

N S

Vehicle being produced by Bulgaria for Formula student race team used as the centrepiece of the project to show
real world applications.
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The Solution
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The Solution
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The Process

Pedagogy

User needs

Technological requirements

ngug
nguo
ngno

Storyboarding

Text-based content

CAD'19, Singapore

CAD 2D

Yo

Animations

=

Rendering

Y

Post-productio

Huerta, O.; Unver, E.; Aslan, R.; Kus, A.; Allen, J.
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Animations

RULES FOR SECTIONING

Show contours and
edges thal are auing
to be visib e behind

the seciion plang

Perspective

All lines will meet at a certain
point, Depth Is shown in this

_ROIDE N the agpos|te
direction i3 an indicetion
of more than one parl

Remave nigden |ines

scction views. They

can be used (| Lhey

Imarove the clarity of
the drawing

Yisible tines nust
never ¢ross Into 8
sectioned area of ¢
raning
A sectior out area is
always shoan using &
vigibie line

Centreline

& A set of instructions can also be
Used to show the centre of holes induded within the technical
and symmetrical features 15 drawing. This would help the
user to further understand the
drawing and part

Section Line

Used to show the surface in the
section view imagined to have
been cut along the cutting
plane line

Projections

These are the other
projections In third angle

RI1GHT
FRCJECTION
Freal o e ar

A3 1:1
Due to the size, dimensions

may be hard to read, A smaller
scale would have been beth

CAD'19, Singapore Huerta, O.; Unver, E.; Aslan, R.; Kus, A.; Allen, J. 18



GHOOSE YOUR OPTION

CHOOSE YOUR OPTION

CHOOSE YOUR OPTION

Gamification exploration done in Unity
to understand the impact on T&L
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AR
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= Car in AR —Virtual car in a real environment with the use of a camera phone

Uretim igin Tasarim

ilendirme ve Toleranslar

Imalat ve Montaj Resimlen
Boyut, Mil-Delik ve Kdse Kirma Toleranslari

]

Gegmetrik gizir stm, dlculendirme,

= AR application

CAD'19, Singapore Huerta, O.; Unver, E.; Aslan, R.; Kus, A.; Allen, J. 20



Welcome to the VR course for

Design for Manufacture

To learn how 1o get s
the controller of

VR Development done by Bulgaria for use with the HTCVive (Unity and C# Programming)
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Website

& info@vrindesign.org

” HOME ABOUT THE PROJECT NEWS CALLERY PROJECT DOCUMENTS COURSES CONTACTUS
VR IN
DESIGN

T SKETCHING & DIMENSIONING

TD2 PROJECTIONS. PERSPECTIVE & SECTIONING

o Video / Animation

Perspective

e Courses & App. Contents

TD3 DIMENSIONALSHAFT AND HOLE TOLERANCES

TD & CEOMETRIC DIMENSIONING and TOLERANCES

TD5! SURFACE ROUCHNESS

TD6! ASSEMBLY DRAWINGS

CAD'19, Singapore Huerta, O.; Unver, E.; Aslan, R.; Kus, A.; Allen, J.
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The Results

TD Topic

Feedback

Sketching and
Dimensioning

Participants reported satisfaction and appropriateness of content.
Participants discussed the importance of graphic & editorial design for better
reading and assimilation of contents, and there where instances where the
animations worked better for this topic. Some suggestions made included the
timing for text-based information and colour changes.

Projections and
Sectioning

Participants discussed the appropriate choice of a wheel for the sectioning
topic, as it is a well recognisable part with different simple and complex parts
and materials that offered a variety of options for the selected topic. A
combination of AR and animations was preferred across the participant for
these topics. There were instances where participants were more open to
sharing among the group their thoughts as a collaborative learning
experience when using AR and animations. Turn-taking was smooth and
participants help each other using the App.

Shaft and Hole Tolerances

Participants discussed a variety of factors related to these topics. The
selection of the wheel as central part for these topics was well perceived as it
included all type of tolerances within the same part making the move from
one topic to other seamless. It was discussed the possible improvement of
the T&L experience by using mixed VR to get tactile or haptic feedback.

Geometric Dimensioning
and Tolerancing

Participants raised concerns about the complexity of these topics. The
division of topics in basic, mid and advanced level was seen as more
appropriate. Among other concerns raised, the level of previous knowledge
and transferability of knowledge acquired to other applications or
components was discussed. AR and animations were perceived as more
appropriate for the topic that VR.

Surface Roughness

The use of AR animations to explain the principle by showing the
machining and surface measuring process was well perceived and
participants were deeply engaged with the activity. Some suggestions were
made regarding the text-based information in order to improve the T&L
experience.

Assembly Drawings

Participants struggled at first to get around the VR instructions and extra
support from the group was needed. Long turn taking or perceived difficult
tasks put participants off from trying the App or continue using it.




The Conclusions

* Use of AR/VR for engineering education still has some technology,
pedagogic, and design and user experience limitations.

e Applications and animations developed had an overall positive impact as
participants during focus groups reported a positive user experience, as they
felt Immersed and engaged with the activities.

* Design Centric Hybrid (DeCH) method brought in a holistic approach where
technology, pedagogy and user experience where at the core of the
development.

* The use of design elements (i.e. aesthetic considerations) improved the user
experience as these were perceived as usefulness, ease of use, and
enjoyment.

e Storyboarding provided a development path that was easy to follow among
a multidisciplinary team as it was used as well as a communication tool.
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