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Background subtraction from X-Ray projection imagesusing
prior information: a phantom study

Purpose: Kil ovoltageimageguidarceis increasinglyavailablefor
daily imaging in radioherapy departments. Improving image
qudity on the projection of a secton of the anatomycan be of
interestfor someimagingtechiques.Our purpcseis to invedigate
a prootfof-principle backgound subtraction tecmique that
improves cortrast resolution in x-ray projecton images by
isdating the structuresbelonging to a selected slice of the
anaomy, usingprior CT information.Method and Materials: we
acqured X-ray projection imagesof a phantomwith a CBCT
VarianOn-Board Imagerover a full gantry turn, usng a standard
CBCT acqusition technque. The CBCT scannerwas equipped
with antiscatter grid, without a bowtie filter. The datagt was
comprisedof a reconstructedCBCT image and the set of 2D
projectionsusedto reconstrgt the CBCT imageusingthe standard
FDK algorithm. In the recorstructedCT imagewe selectedses of
dices paralel to the axis of gantry rotation on the CBCT
reconstructed images, and obtained a backgraund image by
forwad proecting the full CBCT image minus the voxels
belonging to the selectd slice. No denoisng was appliedto the
baclkgroundimage The backgroundwas subtractedfrom the full
projection to give an attenwation map of the selected dlices
Results: the backgrounesubtractedX-ray projectionsof selected
glices of the Catphan phartom show a higher contrastthan the
projections of the full phantom.The CNR of the imagedsdlices
improvedby a factor of two with respectto the full proection.
Conclusion: Badground-subtracted X-ray projecion images
could show enhanceal low contrastresolutionwhenimaging pre
selectedslicesof a previoudy imagedanatomy.
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