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

Purpose: To proposea novel recastriction algorithm which is accuateeven for transmitteddataaffected by the usualexpeimental
error, ard thereforecan be usedin atypical clinical environment

Method and Materials: lonizationchamberandradologic films.

Results: Becausehe attenuationcoefficientsin various materialsdependjn general,on the wavelengthof the incidentradiation,it
was suggeestedlong ago (Silbergein 1932) that atenuaton measurerants at various depthscould be usedfor determiration of the
spectral distribuion of the X-ray souces.While mathematicallystraghtforward, the inverseproblemis stronglyill -conditioned and
manyefforts havebeensince devotedto circumventthe inherentdifficulties of the specta reconsruction. The numericalinstabiliies
of the inverdon techriques are usualy extremelylarge when the transnission measurementsire affectedby experimentalerror, of
magntude typical for a clinical environment(e.qg.,of the orderof a few percants). For example,a solution basel on SingularValue
Decompaition (the Moore-Perrose Inverse)is reasmabk accurate(within 5%) if computersimulatedtransnissiondata are used;
howe\er the esimatedspedra are wrong by ordersof magnitiddewhen 1% randomGaussan noiseareaffectingthetransmissiordata.
It is shown in what follows that a novel reconstructio method, bagd on a SimulatedAnnealing algorithm, coupkd with a special
requirementfor the continuity of the reconstuctedfunction, geneatesexcelentresultsevenwhenrelatively large levels of noiseare
affecting the transnissiondata.

Conclusion: Therobustnessandthe simplicity of themethodmakeit anideal candidateo accuratelyestmatethe X-ray specta of the
therapeutic source in aclinical environmentusing ionizationchambelandradiologicfil msfor attenuatiormeasurements.
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