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Isn’t technology wonderful?
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A Proprietary Algorithm

Fast Auto-Registration
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Another Proprietary Algorithm
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Can’t you just make 1t work?

How 1s 1t supposed to work?

Assessing tl
Assessing tl

ne search strategy

he cost function

Assessing tl

1C CONSCUCNCES

An 1mage fusion framework

NB: the open-source IDL ‘fusion’ package developed for this work is
available from the ANZSNM IDL SIG web site (www.anzsnm.org.au).




Assessing the consequences

e Attenuation correction
e Localisation
e (Quantitative image analysis

This 1s a large topic and outcome 1s highly
dependent on the specifics of a situation

Simulation may provide answers for many of
these questions. Therefore need scriptable tools.




Measure Dispersion of Parameters

Start with best guess % Ref

Modity parameter vector

Ask “Is 1t still OK?”

Compute dispersion of oK?
“OK” values

Or do manual registration
many times OK?




Evaluate Impact of Dispersion

Automate generation

of report value
(eg. MBg/cc in ROI)

Take lots of samples
from P(x)

Generate report

Calculate mean &
SD for report




Two Easy Pieces #1: Registration

Comparator

Parameters

Interpolator

Floating T Transform
Image

PRO AlignVolumes, fixedArray, fixedFrame, floatArray, floatFrame, parameters, $
optimiser=optimiser, transform=transform, comparator=comparator, logfile=logfile




Two Easy Pieces #2: Resampling

Parameters - Transform

Target
Image ¥

== INterpolator

Source
Image

FUNCTION MergeVolumes, fixedArray, fixedFrame, floatArray, floatFrame, parameters, $
transform=transform, reverse=reverse




Toy Problem




Toy Solution: Scaling

X Y
Scaling (%) -22.4 -18.5

Rotation (°) 0.0 0.0
Translation (mm) -4.0 -13.8




Toy Solution: Resampling




Assessing Cost Functions

Smoothness of parameter space?
Number of local minima?
Computational cost?
Multi-modality?

Sum of Absolute Differences

Mutual Information




Cost Landscapes: SAD




B00 % |alufllof 1l [#]4




Assessing Optimisers

Speed of convergence”?
Require gradients?

Deterministic?

Downhill Simplex (Amoeba)
Powell’s Method




X & Y Translation

Coregistration using Amoeba with Mutual Information Coregistration using Powell with Mutual Information
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Coregistration using Amoeba with Mutual Information
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/. Translation & Rotation

Coregistration using Amoeba with Mutual Informationfd Coregistration using Powell with Mutual Information
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Convergence of lterative Image Registration
AMB-SAD

AMB-MI

POW-SAD

POW-MI
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Final Thoughts

SPECT/CT fusion may not be 100% reliable.
Final arbiter of quality 1s visual inspection.

Patient set-up and scanning procedures have a big
impact on hardware registration.

Careful adjustment of parameters can make a
considerable difference to software fusion quality.

Separating 1mage alignment and merging tasks offers
many practical advantages.

NB: the IDL ‘fusion’ package is available from the ANZSNM IDL SIG
web site (www.anzsnm.org.au).




