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Film Replacement: The FilmFree Project

» Overview

e The Goal: development of novel digital radiography
technology for film replacement

e The Story: industrial equivalent of the replacement of film-
based camera photography with digital cameras

® The Project:

v Sixth Framework Integrated Project NMP2-CT-2005-
515746: Project is coordinated and managed by TWI Ltd.
and is partly funded by the EC under the IP SME
programme

v Consortium: 33 participants (18 SMEs)

v’ Total funding: 5.1 mio Euro

v’ Total costs: 8.75 mio. Euro

e The Contact: www.filmfree.eu.com @LMFREE
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Needs for Simulation

» Aim of Simulation in RT primary

» Engineering Process Integration
virtual testing scenes

handling of realistic object
and flaw geometry

Industry standard STL
part description

prediction of system response

understanding and optimization of NDT
process

prediction of system performance
Introduction into education process

scattered
S
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Elements Needed for Modeling RT

radiation source

X-ray / :
Yy part material

part geometry and orientation

detector properties
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Elements Needed for Modeling RT

» Radiation Source: X-Ray
e source model based on Bremsstrahlung production cross sections
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Elements Needed for Modeling RT

» Radiation Source
e X-Ray source
—> focal spot including intensity distribution
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Elements Needed for Modeling RT

» Radiation Source

® ysource
—> discrete spectrum
— focus
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Attenuation Mechanisms

—~~
A

attenuation Iaw// primary radiation

total radiation

scattering model scattered radiation
built-up analytical 4 M Monte Carlo
factor model model

computation expenses >




Elements Needed for Modeling RT

» Detector Model

» response function — transfer properties of detector
Including screens/filters
(e.g. linear + LUT for CR)

» point spread function = Inner unsharpness

>  noise —  system noise
(a) offset: const.
, (b) quantum noise: linear
stucwral noise 3 () structural noise: quadratic
(max. SNR)

+ 02

2 2
Gtot =0 guantum noise

offset +0
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Elements Needed for Modeling RT

» Example: System Noise for Linear Detector
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Geometrical Representation

» Boundary Representation
e |[nterface to CAD
e Separation of homogeneous regions
e Arrangement of several b-reps in virtual scene

» Geometry Model
e surface description T e _ ¥ CcAD

| [o—— [P — = [raberte .T.I=l| 9,

with plane polygons [ [ =

e simple mathematical
treatment of single
facets (ray tracing)

® approximation of
curved surfaces

e STL as standard
exchange format

e sources: CAD / CT / internal solids

P OERS &H-de=+ & |FRal ¥OI@A
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Implementation and Software Platform

» System Requirements
e MS Windows 2000/ XP
e minimum recommended hardware

v'Pentium 111 1 GHz PC with 512 MB RAM
v'50 MB free disk space
v USB
v'display resolution; 1024x768
» Implementation

® programming language:

v Tel/Tk
vV C ++
v FORTRAN
e software packages used:
v'visualization: VTK WwWw.vtk.org

v'script language: Tcl/Tk  www.tcl.tk
v'materials data;: XCOM physics.nist.qgov/PhysRefData
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@& aR7ist : RT Simulation Tool
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Realistic Weld Model

» Result: 3D CAD Weld Model
e STL of “BAM 3” from stripe projection
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Realistic Steel Weld

» Welded Steel Component
® exposure time variation and QI sensitivity (duplex wire)
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Realistic Steel Weld

» Welded Steel Component
® exposure time variation and QI sensitivity (duplex wire)
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Realistic Steel Weld

» Welded Steel Component
® exposure time variation and QI sensitivity (duplex wire)
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Realistic Steel Weld
» Welded Steel Component (BAM 5)
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Realistic Steel Weld
» Welded Steel Component (BAM 5)

radiography simulation
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Summary

» Ray tracer RT model
® Dased on attenuation law
e effective and fast tracer
e capable to predict RT image with high accuracy
e can be coupled with various scattering models

» Contact information for software distribution:

e Subash Sood
Computerised Information Technology (CIT)
20, Potters Lane, Kiln Farm, Milton Keynes, Buckinghamshire,
United Kingdom MK113 HF
Tel: +44(0)1908260082

i :
Fax:  +44(0)1908260084 ('..I ) Somputerise
E-mail: scsood@btconnect.com |||“ Technology Limited

Web: www.cltuk-online.com
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