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Background…

• Radiotherapy imaging QA
– Very frequent
– Quantitative analysis preferred

• All digital imaging modalities
– CT Scanner, fluoro, DRRs, EPIDs, MRI

• Images being analysed in different ways
– Dependent upon phantom and modality

• Can we do better?





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



Catphan 500 Alignment Slice



Design Decisions
• Availability

– As cheap as possible!
– Freely distributable – open-source components
– Run on desktop or laptop
– Standalone or network environment

• Language
– C#, using Visual Studio 2005 Express
– Use existing libraries / toolkits if possible

• Platform
– Windows 2000+

• Image Input
– All standard formats, especially DICOM
– Open from network, CDROM, USB stick, etc.



Core Components

www.r-project.org

www.postgresql.org

zedgraph.org

SourceGrid

www.devage.com

itext.ugent.be

www.mydicom.net
(Only commercial component)



Distribution

• Freely distributable… although only limited 
numbers to begin with!
– Still bugs
– Support on ‘best-effort’ basis

• Cannot release full source-code due to 
DICOM.NET licensing

• Intend to implement plug and play image 
processing / analysis modules



Features
• Comprehensive Catphan 500 / 600 analysis

• Suitable for other phantoms and modalities

• Flexible user-customisation of analysis tree

• Flexible reporting framework

• Testing of result values

• Storage to database or Excel file

• DICOM Browser



DICOM Browser



Analysis Examples:
Impulse Object
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Analysis Examples:
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Analysis Example:
Helical Slice Sensitivity Profile

•Plot max pixel value as a function of Z Position
•Report FWHM



Analysis Example:
Helical Slice Sensitivity Profile

•Plot max pixel value as a function of Z Position
•Report FWHM

FWHM
=0.94 mm



Other 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
• CNR
• NNPS
• DQE



The Analysis Tree
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The Analysis Tree
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Reporting Framework







Storage Options
• CSV File

– Opens easily in Excel
• PostgreSQL database

– Can be queried by Access or Excel
– Good for central storage of many tables
– Better for number crunching



Analyse many images 
simultaneously



CSV File



Phantom Alignment Time-Trend
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Sensitometry Trends
Acrylic Sensitometry
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CT Scanner vs Sim-CT
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Other Modalities:
Electronic Portal Imaging



Conclusions and the Future

• Developed general analysis framework, 
applicable to CT and other modalities

• Package is flexible without requiring 
additional programming

• Reporting, testing and storage functionality
• Currently in routine use in ECC

• Plug and play analysis framework to be 
developed

• Bugs need fixed!


