AbstractlD:7343Title: Applicationof aPARMA algorithmto predictintrafractionRespiratory
motion

Purpose:
Accurae motion tracking candecreaenormaltissuedose PTV margirs, andshoten treatmentimes required for radiation therpy. A
Periodic AutoregressiveMoving Average (PARMA) modelwasdevelopedo predictonedimensonalrespratorymotion in humansubjects.

M ethods and Materials:

A PARMA prdliction algorithmwas applied to clini cal repiration signalsfrom threecategoies: freebreathingaudb instruction and
audio-visual coacting. The PARMA modelof therespration mation is a dualconponentsignd, a partially corelatedtime seriessuperimposed
onto a periodic pattern The periodic componentwas estmated by averaing over the inhaleexhalecyclesin a 60-secondsanple of the
respirdion signal, andthe autocorelation in the residual signalwas moceled by linear autoregresse moving avaage equetions. The PARMA
predictionswerecompaedto the systemlatencyerrors produced whentumortrackingis donewithout forward predictiors.

Results

For audiovisual coaching the PARMA predicton errors (16) were 0.09 mm, 0.23 mm ard 0.9 mm at 0.1 s,0.2sand0.5s
respetively. A predictionerror of 0.99mmis eguivalentto 7.2%of theaverageendinhaleto endexhalemotion. By comparson, the errorswere
0.60 mm, 1.20,and 2.90 mm when the laggedsignal is usedas an estmateof cument positionat 0.1s,0.2 s and0.5 s respetively. For free
breathirg respiration,PARMA predidions were accurateto within 0.10 mm (1c) at 0.1 secands, 0.24 mm at 0.2 seconds,and 1.07mmat 0.5
seconds. The systemlateny errorswerealsosimilar to the coachedsignals.

Conclusion:
Tumor trackingwith dynamicMLC cantheoreticallyachievesystemlatencytimesof 0.16 secondswith accuacyof aboutl mm. The
predictionerrorsof the PARMA algorithm waswell underonethird of the calculatedsystemlatencyerrorfor all lagtimesinvegigaed.



