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• Goal is to provide detailed reporting on 
treatment plan quality in convenient manner 
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Support is provided 
through a ‘Google 
Group’: CERR-Forum

Currently there are 
101 members
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• GTV volumes
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• DVH-based parameters
• Dose surface histograms
• Positional information (e.g., structure center 

of mass) 
• Anything that can be programmed in 

Matlab… 

• GTV volumes
• DVHs
• DVH-based parameters
• Dose surface histograms
• Positional information (e.g., structure center 

of mass)
• Anything that can be programmed in 

Matlab…



New multimodality image review capabilities within CERR:  (a) PET import into 
CERR, (b) fused/overlaid PET-CT image, (c) SPECT head and neck scan, and (d) 
MRI import. 



Development of phantom 
dosimetry/planning comparison 

tool w/RPC



CERR Registration 
Introduction (minutes of 

software review)

Yu Wu



Image Fusion Frame
• Moving image 

overlapped 
onto the Base 
image.



CheckerBoard View before 
Registration



Registration FrameworkRegistration Framework

Cost Function 
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Transform

Resample Image 
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Fixed 
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Moving 
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Transform 
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Registration Method

Image Similarity 
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Image 
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• The transform component represents the spatial mapping of points from the fixed image space to points in 
the moving image space.

• The interpolator is used to evaluate moving image intensities at non-grid positions. 
• The metric component provides a measure of how well the fixed image is matched by the transformed 

moving image.
• The optimizer is used to optimize the metric over the searching space defined by the transform parameters.



Registration Setup Form
• This form provides 

users some options for 
selecting particular 
registration profile, 
composing registration 
method with different 
components, and tuning 
registration parameters 
according to the output 
information.



Image Fusion after registration
• Fusion of base 

dataset and 
transformed 
moving dataset.



Registration result analysis
• Difference view between 

based image and registered 
moving image.



Checkerboard view after 
registration
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Fast Monte Carlo Dose Engine: 
Dose Planning Method (DPM, Sempau, 2000 )

Primary source: point source
Energy spectrum (Fatigue-Fermi)
Off-axis softening (Tailor, 1998)
Horn effect (piecewise linear)

Flattening filter 
Exponential spatial distribution (Liu, 1997)
Energy spectrum (Fatigue-Fermi)

Electron contaminations (Fippel, 2002)
Ion chamber size effect (Gaussian convolution)

Fast Monte Carlo Dose Engine: 
Dose Planning Method (DPM, Sempau, 2000 )

Primary source: point source
Energy spectrum (Fatigue-Fermi)
Off-axis softening (Tailor, 1998)
Horn effect (piecewise linear)

Flattening filter 
Exponential spatial distribution (Liu, 1997)
Energy spectrum (Fatigue-Fermi)

Electron contaminations (Fippel, 2002)
Ion chamber size effect (Gaussian convolution)



Commissioned Results for Varian 6MV 
DPM vs. IC measured in water phantom 
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Field size: 10 x10 cm2

Upper Left: Spectra for primary source and flattening filter

Lower Left: PDD;  Right: Lateral dose profiles at various depths
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Left: Dose contribution from the flattening filter relative to  the 
primary dose at dmax=1.5 cm

Right: output factor at dmax=1.5 cm; calculated vs. IC measurement
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Right: Lateral dose profile across the isocenter, obtained using
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and Pinnacle Treatment Planning System (TPS)
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data, i.e., dose, images, biomarkers 
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– Demonstrate the ability to analyze biomarkers and dose 
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