AbstractID:7057Title: Peiodic AutoregressivéMoving Averagemodelfor the predictionof
intrafractionrespiratorymotion.

Purpose:
The predction of intrafractionad tumor motion is requiredfor the devebpmentof reattime mation managedadiationtherapy. This

work investgates theability of a Periodic Autoregressive Moving Average(PARMA) algorithm to modelandpredict regiration motion.

M ethods and Materials:

The PARMA algorithm modebk input signals as parfally corrdated time-saies superinposed onto periodic waveforns. This
investigationassessethe limitatons of the PARMA methodfor accuratly predictng signalswith varying levels of nonpeiiodic behaviour A
one-dimensionalrespirdory motion phanbm was develoged, which generatesvavefams to simulate breathing pattens with randomized
non-periodicity andnoise.Multiple signalswere anaysedfor each of 441 levels of nonuniformity in cycle-lengh andamplituce. Thesesignals
were approximately 200 seondslong with 50 inhaleexhalecycleson average.

Results

Predction errorswerefoundto be dependenbn prediction lag ard the level of variation in the signd. At 0.5 s aheadof the input
signal, the PARMA prediction was accurateto within 4.8+04% of the total motion extentwhen the respirationsignalshad a 14% standad
deviation in cyclelengh and14% standardieviaton in inhaleexhaleampitude. Theseerors increasedo 9.4+0.8%for predictionsmadeat 1.0
second aheadof the input signal. As the intercycle variation in the phantomsignalsincrease to 34%, the predictionerrois alsoincreasedo
11.6+1.4% at0.5secondard 21.6:2.0%at 1.0 second.

Conclusion:

Our investigationshowed the PARMA prediction algorithm canbe usedto predictrespiraton patternswithin the lag-time required to
makethe mechantcal adjustmernts to steerthetreatmenbeamin-syncwith themotion of thetarget However an assunption of a single hammonic
compaentresultsin a strorg dependencen the stability in cyclelength, with lessdependace on the cycle-to-cycle amplitudeof motion. As
such,the PARMA algorithm may beusedto predictreging respirationandwell coachedreathingpaterns



