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Advanced nuclear medicine Imaging modartti •• such as single 
photon emission tomography and pos~ron emission tomography 
provide valuable lunctional or physiologic inlormation. As this 
inlormation is complementary to anatomic Images obtained via Nudear 
Magnetic Resonance, the diagnostic potential 01 tho Nuclear Medicine 
images may be augmented by objective, accurate matching 01 tho 
different data sets. 

Different techniques, such as correlation analysis, edge detection, 
orliduciallandmarl<s have been proposed lor imaga matching. They all 
suffer lrom savero shortcomings with regard to e~her renabi1ity and 
precision or mathematical complexity resulting In unreasonable 
cak::u!ation times. 

We developed a new correlation analysis to compute the three 
dimensional translational and rotational shifts 01 the mage planes 
necessary to combine or overlay the dillerent images. Current 
correlation analysis approaches are fim~ed, as tho coupfing 01 the 
registration variables requires an iletative, computationaJly expensive 
algorithm. The approach described hore improves upon past work by 
first decoupling the translational and rotational components, thus 
eliminating the ~orative part 01 the algorithm and signif1C8n11y reducing 
tho computational expensa. 

The input images are lirst translormed Into mages which are 
translation Invariant These translation invariant images 1110 converted 
to polar coordinates and the rotation angles calQJlaled. The rotational 
corrections are applied 10 the original Images. and then tho translation 
distances are caiaJlated. Given tho matching difference. between the 
two data .ets, the NMR images .. etransformed so that they aro aligned 
with the PET mages. 
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