
AbstractID:6893Title: To investigatetheratereproducibility of respirationmotionusing
theconceptof dominant frequency,powerof dominantfrequencyanddominant
bandwidth
Introduction: Dominant frequency(DF)can be defined as the frequencywith the maximal power in a frequencyspectrum.This
concepthasbeenusedto analyzesignals in various fields of scienceasdiverseasmusic,cardiacandseismicsignals.In the current
studyDF andrelatedfrequencyanalysistechniqueswereusedto investigatethereproducibility of respiration motion.
Method: ( ) [ ( )]X F F T x nω = where ( )X ω is the respiration motion in frequencydomain and ( )x n is respiration motion in time

domain therefore

max[ ( )]X
D F ωω= .

DF determines theprime rateof therespiration motion.Thepowerof dominantfrequency(PDF)showsthereproducibility of a signal.
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Dominant bandwidth (DB) was calculated as the frequencybandaroundthe DF which contained50% of the total power. 24 lung
cancerpatientrespirationmotionsignals acquiredwith freebreathing(FB),audio coaching(A) andaudio-visualbiofeedback(AV)were
analyzed in the frequency domain.
Results: ThePDFof A andAV were significantlygreaterthan FB (p<0.05).In addition, a negativecorrelation betweenDF andPDF
with correlationcoefficientsof -0.23, -0.46and-0.59 for FB, A andAV respectively wasobserved.Finally ratereproducibility (RR)
wasinvestigatedagainst thevisual trainingdisplacementparameter,which is set basedon theaveragepeak-to-peakmotionduring FB,
revealedpositive correlationwith A and AV (0.59 and0.67)whencomparedwith FB (0.33).
DB is a morerobustmethod to evaluateRR ascomparedto PDF, sincethepower distribution aroundthedominantfrequencywould
beevaluatedasopposedto a single peak.DB analysisdisplayedreducedvaluesfor A andAV comparedto FB indicating a worseRR
for FB.
Conclusion:In conclusion breaths-per-min of respiration motion is possibly inversely proportional to ratereproducibility. RR hada
positive correlationwith visual training displacementparameter.Finally DB provideda characterization of the frequencyspectrum
andrevealed trendssimilar to PDF.


