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A Centre of Excellence in Virtual Engineering...
» VE best practice demonstration

» VE business development and research

» VE education and skills development

... providing VE support to the aerospace supply chain
and other high valued added manufacturing sectors
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Virtual Product Design
CATIA V6

»Solid /Surface Geometry

» Feature Modellin=

» Parametric SolidWorks
CAD

Virtual Documents
3DVIA Composer / Player

Virtual Production - Assembly

DELMIA / HAPTION RT!

WITNESS
Discrete Event Simulation

Virtual Reality - Immersion

3DVIA Virtools

PTC Division
OPTIS

Physics based rendering

Geometry Prep
SpaceClaim
»Direct Modell
»Parametric

-

ing

Optimisation
ModelCenter

Optimisation
iSight

CAE Workflow

OPENFOAM
Open Source CFD
Pointwise
Meshing tool

NASTRAN

FEA Modelling

ADAMS

MBD Modelling

Virtual Engineering - CFD
ANSYS Fluent

Prep Solve
Stage Stage

Prep Solve
Stage Stage

Virtual Engineering - FEA
SIMULIA

Post
Stage
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License Server

Computer Network

3 x DELL T5500 64-bit

1 x DELL T3500 32-bit

100 Mbps Ethernet connection
Various software applications

LAN
100 Mbps

DELL T7800 64-bit
> DS Virtools
> PTC Division

CATIA V6 Server
DELL PowerEdge

Projection System
NVIDIA Quadro 5800 Graphics

2 x WUXGA Active Stereo projectors
6.0m x 2.1m screen

3390 x 1200 resolution single image
3.6 million pixels in total

Tracking System

100 Mbps Ethernet connection

12 x Vicon Bonita Infrared Cameras

“Virtual Touch” System
Haption Virtuose Haptic Device
6 x Degrees of Freedom

Force feedback

VRPN communication protocol

Head Mounted Display
NVIS nVisor SX111 HMD

NVIDIA Quadro 4800 Graphics

2 x 1280 x 1024 eye displays

102° Horizontal Field of View
Passive Stereo - 50° Binocular HFOV
Magnetic/Infrared Tracking

VIRTUAL
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Head Mounted Display
2 X NVIS nVisor ST50 HMD
»>1280 x 1024 “see-thru” displays

>44° Horizontal Field of View

Projection System Computer > Vicon Infrared Tracking

DELL T7500 64-bit computer

»2 x NVIDIA Quadro 6000 Graphics

»2 x Hex Core Processors (12 cores) ¢

»48 GB RAM Virtual Hand

»256 GB SSD 2 x CyberGlovelll MoCap gloves
»2 TB Disk Storage »22 sensors

»Windows 7 Pro 64-bit OS » Wireless comms

» 10 Gbps Ethernet connection K »Vicon Infrared Tracking

Upgrades to VR Workgroup ENGNEENG

CENTRE
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15t Person POV with Head Tracking
Shutter Glasses with Tracking Markers

o s 1~

Projection Screen
6.0m x 2.1m screen

3390 x 1200 resolution blended image
3.6 million pixels in total

10-bits per pixel

120 Hz refresh rate

4.3Gb/s data stream

Interaction
_Wireless Controller

VIRTUAL

Virtual Reality Technologies at VEC &g




www.bentleymotors.com
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Case Study with Bentley Motors




www.bentleymotors.com
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3D Digital Model of BIW




3D Digital Model — Surface Patches &
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3D Digital Model — Vertices




Objectives

» Improve the quality of the design solution

» Reduce time and cost of new vehicle design

» Replace physical mock-ups with virtual prototypes

Surface and Build
> Virtual surface validation

Ergonomics
» Ergonomic Validation — vision/reflections
» Lighting Development — illumination

Priorities for Bentley Motors
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Demonstration Project

» Vehicle CAD data of Mulsanne Bentley Motors
» Virtual Reality technologies VEC

» Optical behaviour Optis

Common technology challenges include
» Immersion and auditor tracking
Physics based real-time visualisation
Realistic exterior environments
Augmented physical reality

Actual visibility of variation

YV YV VYV V
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A product model embedded within a synthetic environment with

Driving in
London

human interaction i1s a VIRTUAL PROTOTYPE

State 1

>

TS = Technical System
Hu = Human System

En = Active Environment

Virtual Prototypes
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Set Cluate nion Orientation

Parameter input

VR Development Toolkit - Virtools
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Will show the use of virtual prototypes in several scenarios
» Exterior A-surface audit - VEC

» Interior A-surface audit - VEC

» Interior illumination - OPTIS

All the VEC demonstrations require a person to interact with the
virtual prototypes in real-time

Interaction is enhanced by immersion
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Exterior A-surface Audit
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+3 3DVIA Virtools : G\Users\VEC\Documents\My Virtools\Laptop_Demos\Bentley_Exterior\Bentley_Exterior_Laptop.cmo | Profiler

File Resources S Options Help Default Level

e Faces Drawn
S Ao | 4,722,910

Nl ——
fmstens C— | Frame Rate

R:::tﬁengine o e Ve 36 (30.4 MB) 3 3 . 1 / secC

Objects Drawn 143 Lings drawn Sprites 3 (3KB)

Behavioral Engine
| Objects Processed
Behaviors Executed
{ Building Blocks)

G; i o ir:‘ i @1 ﬂl' . B 0 omn r

|No action

VIRTUAL

Exterior A-surface Audit




Off-line Rendering of High Fidelity Image

CAD + Material Properties + Lighting Properties
BENTLEY

SPEOS
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Exterior A-surface Audit




Real-time Stereo Rendering + Tracked POV + 3DOF
Raw CAD
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Interior A-surface Audit




Real-time Stereo Rendering + Tracked POV + 3DOF
CAD + Material Properties
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Interior A-surface Audit




Real-time Optis Rendering + Tracked POV + 3DOF
_ CAD + Material Properties + Variable Lighting Levels
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Real-time Stereo Rendering + Tracked POV + 6DOF

CAD + Material Properties + HMD BENTLEY
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Interior A-surface Audit




Real-time Stereo Rendering + Tracked POV + 3DOF
CAD + Material Properties + Real World Integration

VIRTUAL

Interior A-surface Audit




Real-time Stereo Rendering + Tracked POV + 3DOF
CAD + Material Properties + Real World Integration

BENTLEY
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Faces Drawn
1,449,564

Frame Rate
136.1/sec

Execution Times
Interfaca/Windows

Rendering
Behs Gt

Animations : : | Refrash |

Render Engine
Framerate i [ 59 (49.7 MB)

Objects Drawn | Li i 3 {3KB)

Behavioral Engine

|Nc» action

20/04/2012
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Attributes of VR system

1.1 scale visualisation

True 15t Person perspective

nteractive features

Real-time response vs Fidelity of Rendering

ntegration of Real-World and VR-World (Augmented Reality)
Data Capture

V.V V V V V
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« Hi-fidelity models require lengthy preparation

« Superfluous model data impedes the real-time experience

* Interaction requires intuitive and unobtrusive controls

 Immersion requires high refresh rates and accurate tracking

 Real-time hi-fidelity physics based simulations require HPC

VIRTUAL

Observations




UNIVERSITY OF

LIVERPOOL

Virtual Engineering Centre Vs, —
Daresbury Laboratory 2
Keckwick Lane

Warrington

WA44AD

virtualengineeringcentre.com
info@virtualengineeringcentre.com

+44 (0) 1925 864 850
In partnership with:
@ Science & Technoll M (Klvarthwest — = > =
BAE SYSTEMS cience S recnolosy  amameaa Aerospace Alliance — = ]
GROUP PLC B - . ”
_— //
Supported by .
\
L. | engan VIRTUAL
N OrthWESt -.... engandsnorthwest
REGIONAL DEVELOPMENT AGENCY EUROPEAN REGIONAL DEVELOPMENT FUND ENG I NEERI NG

CENTRE



