
AbstractID: 6920 Title: A robust method for megavoltage X-ray spectra reconstruction
using attenuation measurements

Purpose: To proposea novel reconstruction algorithm which is accurateeven for transmitteddataaffected by theusualexperimental
error, and thereforecan beusedin a typical clinical environment.

Method and Materials: Ionizationchamberandradiologic films.

Results: Becausethe attenuationcoefficients in variousmaterialsdepend,in general,on the wavelengthof the incidentradiation,it
was suggestedlong ago (Silberstein 1932) that attenuation measurements at various depthscould be usedfor determination of the
spectral distribution of the X-ray sources.While mathematicallystraightforward, the inverseproblemis stronglyill -conditionedand
manyefforts havebeensince devotedto circumvent the inherentdifficult ies of thespectra reconstruction.Thenumericalinstabilities
of the inversion techniques are usually extremelylarge when the transmission measurementsareaffectedby experimentalerror, of
magnitude typical for a clinical environment(e.g.,of the orderof a few percents). For example,a solution based on SingularValue
Decomposition (the Moore-PenroseInverse)is reasonable accurate(within 5%) if computersimulatedtransmissiondata are used;
however theestimatedspectra are wrongby ordersof magnitudewhen1% randomGaussiannoiseareaffectingthetransmissiondata.
It is shown in what follows that a novel reconstruction method, based on a SimulatedAnnealing algorithm, coupled with a special
requirementfor thecontinuity of thereconstructedfunction, generatesexcellent resultsevenwhenrelatively large levelsof noiseare
affecting the transmissiondata.

Conclusion: Therobustnessandthesimplicity of themethodmakeit anideal candidateto accuratelyestimatetheX-rayspectra of the
therapeuticsources in a clinical environment,using ionizationchamberandradiologicfil msfor attenuationmeasurements.

Conflict of Interest: NONE


