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How well can human observers identify defects on
textured surfaces?

How should we go about modelling human
performance?

Can we develop defect detection algorithms
which give perceptually relevant results?

STUDY: Alasdair.  STIMULUS: Slideshow? RECORDING: jf2 FRAME: RMS=08_beta=175_seed=41_TA png
TIME SEGMENT: Only include fixations inside interval (35657 96816] me
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Haptics, “Touching up Process
Planning”
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Haptics, “Touching up Process Planning”

High Value
Manufacturing

Can a Haptic Virtual
Environment

provide an effective
environment for
generating process plans ?
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3D MDS Rapid-Fire Image Preview

SOM Grid



James Watt
Institute

High Value
Manufacturing

Creative Design of Parallel Manipulators

Xianwen Kong , Heriot-Watt University

1-Day conference of the 2010 Heriot-Watt University  Innovative Manufacturing
Research centre
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il Creative Design of Parallel Manipulators | Qi
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Characteristics
* High accuracy

Applications
— = * Assembly robots
7“:‘\' 1 * Reconfigurable robots
¥ 4 g

Parallel Manipulator Precision motion stages
(Kong and Gosselin, US patent, 2006) * MEMS sensors and actuators

(a) Trandation mode (b) Rotation mode

_ ) XY decoupled CPM 3-DOF decoupled CPM
Multi-mode parallel manipulator [} compliant parallel manipulators for translation
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EVALUATING GAME USER INTERFACES FOR ENGINEERING TASKS WITH
BIOMETRIC LOGGING

Zoe Kosmadoudi , PhD student in Mechanical Engineering
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EVALUATING GAME USER INTERFACES FOR YAt
High Value
Manufacturing ENGINEERING TASKS WITH BIOMETRIC LOGGING

The design and complexity of a software system’s user interface determines the ease with which users can effectively operate that system. Game-based
approaches have proposed recently, referring to the motivational and engaging game elements that can be used to enhance engineering applications.

“How do we elicit creative behavior from engineers who wish to
engender a positive thinking approach to problem solving?”

Engineering application design can benefit from exploiting the game
mechanisms.

And then, “How can the game-based application be evaluated?”

Interfaction

Game’s foundation

{ « Emotions play an important role in product design.
*

Systemic characteristics
of a specific game

» Tracking the ‘experience’ of the user in the form of signals
when interacting with an application can be used as indicators
for usability assessment of the system.

Specific Learning
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User Emotion Capture and Analysis during
Computer-Aided Design

Ying Liu, Research Associate, Mechanical Engineering,

School of EPS, Heriot Watt University

JWI Conference Digital Tools in High Value Manufact  uring
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(2 User Emotion Capture and Analysis during e

wHs  Computer-Aided Design

% To design a car in the Solid Edge™ v20 CAD package.
* Physiological responses measured by the Nexus devices.
% Natural, Intuitive and % Fuzzy models established.
Human-Centred way ¢ Preliminary results obtained.

to Communicate with < Four emotions are identified by the analysis of
machines physiological signals.

“*Let the machines
understand how you
feels through your
psycho-physiological
signals

Pilot study proved certain emotions can be measured.
Dynamic emotion status reveals the aspects causing
negative emotions

Demonstrated the real potential for a more natural
evaluation of the CAD product design process.
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Leak Detection Methods for Low
Cavity Volume Packages

Suzanne Millar , Heriot-Watt University & MCS Ltd
Marc Desmulliez , Heriot-Watt Univeristy

Stewart McCracken , MCS Ltd

JWI Conference
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Limitations of existing
methods:

e Minimum volumes . |
 Material types —
 Minimum detectable Sas

CHLD
MEMS

leak rates Hefineleak  bubble

1078 10% 1074 1072 107 108 10° 10 102  10°
1 1 1 1 1 1

Leak Rate

(atm.cmis™)

Solutions: Conclusions:

» Permeable materials — FTIR Show applicable test
» Failure Analysis technique/outgassing - Raman | | for package types and
* In-situ test structures for ultra-low leak detection Ul ST
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Active packaging in LTCC

Stefan Wilhelm , Heriot-Watt University

IMRC Conference
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[ ComponentA] [ Component A ]
l post process assembly 1
Pz =
[ Actuator } Package
post process
/ assembly Actuator
[ Component B J

l assembly assembly I

[ Package J [ Component B ]

19



James Watt
Institute

Active packaging in LTCC

High Value
Manufacturing

6 DOF design (10pum / 159

» Electrostatic / magnetic

20
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Converge Project

lain McEwan , Heriot-Watt University

IMRC Conference
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Converge Overview ST
3 year project running Sept 09 to Sept 2012

|mplemented to deliver Focus on Future aims

to bring together, develop and support business and
technology

11 new team members recruited

Business Development, Enterprise Creation, and
Corporate Communications

James Watt Institute for High Value Manufacturing - Edinburgh <% IMRC _ EPSR_C _
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Develop links between industry and academia
through collaborative research

Develop new technology and to share our
knowledge and expertise

To help businesses find innovative solutions to
problems

Increase our ability to facilitate and share our
research with Scottish, UK and global businesses

23
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INNOVATION SUPPORT

Jim Shields, Innovation Specialist, Scottish Enterprise

JWI Conference — Digital Tools in High Value Manufac  turing
July 2nd 2010
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Scottish Enterprise Innovation Support.

e Support for Scottish companies of all sizes.

e Covering the entire spectrum of innovation.

 Help with developing novel PROCESSES and
products.

* |Innovation training and development of culture.
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Competency Made Easy
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Compliance made easy with Skillslocker

Meeting compliance with regulators has
become an onerous task for many large
manufacturing employers.

Key influencers:

* Changes to Directors Liability
SkillsLocker was developed along with

industry partners to make this

: « Availability of National
compliance easy to manage.

Occupational Standards
In-depth analysis of the task was

undertaken and iterative development  Acceptance of on-the-job
methodologies applied to produce training

definable roles, reduce administration

and build in flexibility.

Moned .

™ I
e» : ™ o WM .'|
eCom Scotland 6 S k' l l SLOC ke r
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PVCIT — A Product Evaluation and Digital Prototyping Centre of Excellence

Dr. Mark Williams, WMG, The University of Warwick

Event; Digital tools in High Value Manufacturing
Date; 2nd July 2010
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ey Prototyping Centre of Excellence

Overview

PVCIT (Premium Vehicle Customer Interface Technologies) is a Centre of Excellence part funded by Advantage West
Midlands (AWM) and the European Regional Development Fund (ERDF), and EPSRC (WIMRC) to provide support to

industry based within the region.

The centre is a unigue research and development facility that provides companies direct access to the latest product
evaluation technologies and processes along with the expertise to identify solutions appropriate to real world engineering

problems.

Along with our project partners, our aim is to build a facility that will stimulate the local economy and help to sustain the

technical capability of the region.

Research

Advanced Metrology Systems — addresses the need for accurate,
repeatable and relevant measurement for the delivery and manufacture
of new products;

Design Review and Validation Technologies  — addresses the
efficiency of design review technologies and processes within product
development, focussing on immersive visualisation and interaction with
digital data;

Interaction with Vehicle Interiors  — addresses the problem of growing
complexity of driver controls and the influx of new technologies with
which drivers must interact and focuses on optimising driver experience
through an appropriate Human Machine Interface (HMI).

Facilities
4K 3D Powerwall — UK'’s highest resolution

10M Pixel projectors allowing photorealistic 1:1
scale visualisation;

Micro CT Scanner — 5um high resolution
capture of internal and external 3D geometry;
Laser Scanning - large scale, high accuracy
and portable laser scanning technology with
CMM and optical cameras;

Rapid Prototyping — wide range of RP
technology including SLS,SLA, FDM and 3D
printing.
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Laser fabrication of 1D micro-optical components
by localized vaporization and bumping

Krystian L. Wlodarczyk, Howard J. Baker, Denis R. H  all
Heriot-Watt University

Digital Tools in High Value Manufacturing, IMRC Con  ference
2nd July 2010
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Laser fabrication of 1D micro-optical components GWATT
Manufacturing by localized vaporization and bumping
|

A new approach for the fabrication of sub-millimetre width cylindrical and toroidal
mirrors in fused silica (HPFS 7980 Corning) using CO, laser polishing, but at laser powers
which cause localized vaporization of glass rather than gentle surface melting.

Example: Zygo scans of 12.8mm RoC mirror

Low Res.

RoC, =230mm

1

RoC; =12.8mm
a Key features:

High Res.
8 = RoC; in the range from 2 to 30mm.

= Surface roughness measured along the
mirror is < 5nm (pk-pk).

= Surface waviness generated due to
1.43mm fluctuations of laser power during the
process is ~ 50nm (pk-pk).

Successful application of the mirror as a peculiar resonator in

a 400W, 150um core Yb:YAG planar waveguide laser ! o
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Batch of One - Avionics

Jens Kaufmann , Ultra Electronics, Heriot Watt Univsity

2010 JWI Conference
July 2nd 2010
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Manufacture System
Packaging Assembly

Generative Generative Automated
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Dopant Concentration Profiles in Barrier
Slipcast YAG Ceramics for Side-
Pumped Thin Slab Laser Materials

Aaron McKay, Victor Valles-Gomez, and Howard J. Bake ,
Lasers & Photonic Applications group, Heriot-Watt University

Heriot-Watt IMRC & James Watt Institute conference

2" July 2010
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- Dopant Concentration Profiles in Barrier Slipcast YAG [ =¥
Il Ceramics for Side-Pumped Thin Slab Laser Materials

Ideal concentration profile of thin slab-like laser materials for high-power solid-state lasers
would possess uniform gain , no thermal lens and improved pump efficiency

Optimal profile of a slab laser media However, current techniques for laser gain
- materials with dopant profiles consist of
Single pass 7 bonding sub-slabs of constant doping

]~ — - Double pass

o
\'

which is expensive!

Nd concentration (at.%)

1 S,\) =810 nm with 2.5 nm FWHM
" 45 30 -15 00 15 30
Lateral position (mm)

+  Experimental data
—— Sigmoid trend

» Pre-sintering concentration profile of a low-high dopant step
boundary shows significant intermixing

 Further diffusion over many millimetres  is possible by _
adjusting the parameters of the sintering process. Lateral position (mm)

Probed with a 50-uym dia 810 nm beam
15 20 25 30 35

Fluorescence intensity/(a.u.)
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Automated Design Knowledge Capture and
Representation in an Immersive Virtual

Reality Environment
Raymond Sung , Dept. Of Mechanical Engineering, EPS

JWI Conference — Digital Tools in High Value Manufac  turing

July 2nd 2010
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* UNIVERSITY
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e inan Immersive Virtual Reality Environment

INSERT
CABLE
POINT

» Design of cable assemblies using virtual reality
« Capture & representation of design knowledge

» Tools to train new users and to aid engineers in
adhering to design rules
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Multimodal Presentation of Complex Surfaces

Thomas Methven , Texture Lab

Digital Tools in High Value Manufacturing
02/07/2010
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Fabric Word Groups

oThm

1cate Fligluff

Floaty

Loose ZyHale
Snagging TlghtTan ly

Crinkly
ff (I)I;Sy Cratc d HO} cshtnigly atgrr?t}xetlc
rregu arwar

. Strmgy
Rough Cpaie e oo iy F lsxl}}gﬁf

S 1 d ggf.}."y Grooved Malleablestretchy E\fen \h o
(gtu%dy Rigid T]uckT Xt r d mO Ot
Crumpling & EXTULCA Clossy shins

Cruslmbl Creagable

=\\What words do naive observers use for fabrics?
=\Which of these are the most important?

*How do we then communicate these digitally?

39
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The effect of Mesoscale Surface
Roughness on Perceived Gloss

Lin Qi, Texture Lab

IMRC Conference
July 2, 2010
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Random phase 1/f B noise surfaces were rendered in captured
HDR environment to generate rotation animation stim uli.

Surface texture generating llluminating

B=2.8 slant=0° B=2.8 slant=12°
Rendering

41
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Grouping and magnitude estimation experiments.

25

U
H |k

s
—e
—

s

Estimated Gl

=

L I L L L 1
15 16 1.7 168 19 2 21 22 23 24 25 26 27 28 0
roll-off factor B

1

T R SR SR S P T R S T
16 16 17 1819 2 21 22 23 24 25 26 27 28
roll-off factor B

42



James Watt
Institute

HERIOT

High Value
Manufacturing

Shoogleit: Interactive Web Representations
Dr. Stefano Padilla , Texture Lab

Digital Tools in High Value Manufacturing Conferenc e
2nd July 2010
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g Shoogleit: Interactive Web Representations

Manufacturing
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texturelab

Online Representations

Show you some examples of interactive objects and surfaces running online.
Demonstrate how can you add online interactions to your objects and create your own.
Show you how can you easily distribute and embed them anywhere (facebook, blogs, etc)

44



James Watt
Institute

High Value
Manufacturing

Interactive Presentation of Texture-rich
Products on Handheld Devices

Pawel M. Orzechowki , Texture Lab

JWI Conference — Digital Tools in High Value Manufac  turing

July 2nd 2010
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Interactive Presentation of Texture- SR
rich Products on Handheld Devices -

IPad demo of touchable textiles




