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Progress since Nottingham

* Open source DICOM module
* Consolidation

* Evolution of algorithms
— Particularly edge MTF and NPS

* Display QA module
* Bug fixing
— And bug creating!
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What can it do?

Methodology

* The Generic Phantom
— All phantoms composed of atomic components
— e.g. Impulse object, slice thickness ramp

* Develop analysis methods for each component
* User constructs ‘analysis tree’ for any phantom
* Perform analysis on multiple images

* Report and store results
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What can it do?
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Features

Comprehensive set of ‘atomic’ analysis modules
Suitable for almost all phantoms and modalities
Flexible user-customisation of analysis tree
Flexible reporting framework

Testing of result values -> limits framework
Storage to database or Excel file

DICOM Browser
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Analysis Modules

General ROI

Edge detection — find centre of phantom
Edge analysis -> Angles, LSF, MTF
Distance measurements

Bar pattern analysis -> MTF

Uniformity analysis -> Profiles, indices
Contrast

Contrast to Noise Ratio (CNR)

Noise Analysis (SNR, NPS)

Detective Quantum Efficiency (DQE)
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DICOM Browser
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Reporting Framework

Report Generator

=10l x|

Type: IHepDrterGeneral 1D: I'I Name: IHepDrt Report Title: IEatphan A00 Alignment Slice | Generate Report I
— Reszults to Inchude — Testz on Resultz
E‘ I:l Distance: 2-3 B Mame | Walue | Applicabilty |
.~ [ Distance Physical Within range 4951 Al
{ D Distance Pixels
El |:| Distance: 3-4
{ ] Diztance Physical -t
{ D Distance Pixels
El |:| Distance: 4-1
] Diztance Physical
|_| Distance Pixels ll
[T Scientific Matation Decimal Flaces Ig &dd E dit Delete
— Image Information — Comments —Data Storage
¥ Include Copy of Image = MNone
[ 4395118 ﬂ .
I~ ACCESSION_NUMBER f* C5VFil
[ ACQUISITION_DATE File M ame: IF:HImageMaster"-.results Selact |
[ ACQUISITION_MUMBER =
[ ACEUISITION_TIME " Databaze
[ BITS_ALLOCATED ) j
[~ BITS_STORED — Summary Fields— [ Report Dutput—— [rata Skore: I
[ COLUMNS & Word Doc : Creat
[~ COMTEMT_DATE [~ Scientific Notation Ve | il
Il COMTEMNT_DATETIME " PDF
i I Store Mow
Friendly Name: [CONTENT_DATETIME Deomelaces |2 £ HTHL |

The Royal Marsden EIZIE

NHS Foundation Trust

Ninth CT User Group Meeting: Birmingham October 2007
IQWorks — preparing for release and how you can get involved




Catphan 500 Alignment Slice FWHM
Famp: LHS 450
[dararage 489
CONTENT DATETIME: 20009/2006 12:15:43 I 002 057%)
DEVICE_SERIAL NUMBER: 0000357 0035136
EXPOSURE_TIME: 1500
INSTITUTION NANE: EDIMEURGH CANCER CENTEE Catphan 500 Alignment Slice
EVP: 120
MANUFAC TURER: GE MEDICAL SYSTEMS
MANUFACTURERS_MODEL_NAHiSpeed CONTENT_DATE TIME: 250902006 18:55:21
ME: DEVICE_SERIAL_NUMBER:  0000287.003513%
PATIENT_ID: _cat_06090 EXPOSURE_TIME: 1500
PATIENTS_NAME: m_cat_060939 INS TITUTION_NAME: EDINEURGH CANCER CENTRE
SLICE LOCATION: +0.00 EVE: 120
SLICE_THICENESS: 50 MANUFAC TURER: GE MEDICAL SYSTEMS
X RAY TUBE_CURRENT: 200 MANUFAC TURERS_MODEL_NAHiSpeed
%_POS: ] ME:
PATIENT ID: m_cat_D60925
Phantom Alignment PATIENTS_NAME: et 060925
COM- X ) COM - Y g SLICE_LOCATION: +0.00
Pharrom Canere 0,51 026 SLICE_THICKNESS: 0
X_RAY_TUBE_CURRENT: 200
Distances Z_POS: ]
Distance Phoyrical Phantom Alignment
Dme:l-z 50,17 oM X o) pea——
Ditanos: 23 .08 Phuton Centre -0.58 0.79
Tristance: 34 50,03
Dristance: 4-1 50.11 Distances
[verage 50,10 Distance Physical
5td Dev 0.05 (01%) Dristance: 1-2 50,07
Sensitometry Dristance: 23 50,29
— Dristance: 3-4 50,13
Adr "‘“;:‘g‘;*:m N 5]; Distance: 4-1 50.11
LDIE 954 32 3.50 porerage 50.15
Sid Dev 0.0 (0.2%4)
Arylic 116.30 2582
Teflor. -100.12 3.08 Sensitometry
laverage -4.53 315 ——— P
Sid Dev 69147 (15271.8%0) 0.31 (0.7%0) e a7 47 -
Ramps LLFE 95592 291
Amylic 116.54 291
FAHN Teflon 96,39 342
R:;?]:B:zm ::; pverage 287 104
Sid Der 691 36 (24050 994) 0.32 (1%
Fanp: FHS 492

Ninth CT User Group Meeting: Birmingham October 2007

The Royal Marsden (i IQWorks — preparing for release and how you can get involved

NHS Foundation Trust




Result Data Storage Options

* CSV File

— Opens easily in Excel

* Microsoft SQL Server Express database
— Can be queried by Access or Excel
— Good for central storage of many tables
— Better for number crunching
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Possible Further Development

* No software QA tool works in the way you
want to do QA

* But — analysis tree implementation means
only generic tools are required

* Add circular / ellipsoid RO
* Extend database storage support

* Tools to access images
— DB Interface (Conquest)
— Generalise: hide RT/modality specific parts
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What next?

* Establish steering/coordination group
— Why?
— Who?
— How?
— Meet?
* Tasks for group
— Agreeing direction for IQWorks
— Administering developers and upload rights
— Keeping it all together and keeping it moving
— Administering website, mailing lists etc
— Helping to secure endorsements
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Project contributions

* Documentation

* Test images

— Images of phantoms
* for different modalities (CT, DR, CR, MRI, RT...)

* and for the SAME modality but different manufacturer /
device model (to iron out DICOM compatibility issues)

Analysis trees

* Experience feedback
Algorithms

QA of system
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Glitzy launch/training meeting

* Training meeting
— For end users
— |IPEM DRSIG interested in organising

— Possibly co-sponsored by ICSIG and BIR Rad Phys
Committee

* Developer meeting?
— Form core team of developers / supporters
— More informal
— Hosted at Oxford?
— If enough interest can be organised by ICSIG

* Paper — PMB or BJR
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IPEM, SIG, UG relationships

|QWorks project not ‘'owned’ by any one

group
CTUG, DMWP, UKMPG, DRSIG, ICSIG,
RTSIG, BIR Rad Phys com.

— All have an interest in IQWorks
— All can contribute ideas, influence direction

CTUG is sponsoring cost of website
IPEM DRSIG sponsoring training meeting
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IPEM, SIG, UG relationships

* Hopefully, various UGs and SIGs will
endorse |IQWorks

* Hopefully, NHS Medical Physics
departments will contribute employees’
time
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Beyond the NHS

* Hopefully, IQWorks will be adopted
beyond the UK

— US: Andrew’s grand tour
— Rest of the World
* Hopefully, developers from beyond the UK
will get involved
— Local translations
— More/better algorithms
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|IQWorks release

Compiled version only at first

Need to verify distribution rights for some
modules

Will enable people to have a first look

Hopefully will get some user response and
feedback

Available end of the week...
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|IQWorks release — How?

* Binary install available on website
www.igworks.org

* |nstructions on website on how to install
— Will not be foolproof at first!
— But step-by-step instructions and help available

* Intend to establish
— Wiki
— Possibly bulletin board
— Mailing lists
— Bug and feature request trackers on sf.net
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Any questions?

WWW.Igqworks.org

sf.net/projects/iqworks

ed@iqworks.org
andrew@iqgworks.org




