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Purpose: To developa programmable moving phantomto simulateinternalorganmotion andinvestigate theimpact of therespiratory
motionon dosedeliveryby comparisonwith phantommeasurements.Method and Materials: A movingphantomsystemwas
constructedto simulateinternal organmotion. Thesystemconsistsof a motion systemandan acrylic phantom.A mechanicalcam is
responsible for themotion in theanterior-posterior direction.A worm gearallows 1-D linearmotion in thesuperior-inferior direction.
Theacrylic phantomhaslung andprostateinserts including a fil m cassetteandanion chamber. Themotion controlsystemwas
composedof two AC servo motors,a controller anda PC-basedmotion program.Themotioncontrol programwasimplementedto
movethe phantominsert with a non-linear(sinusoidalor irregular) motion according to a user-definedmotion profile. Theuser-
defined motion profile canbe generatedin a spreadsheeteitherby calculation usingananalytic modelor by acquisition of real patient
data. An externalstereocamerawas usedto acquire themotion datafor verification. Results: User-definedmotiontrajectorycanbe
produced usingtheprogrammable movingphantom with anaccuracy of 0.5mm. Although a period for motionupdateis 10ms,
camera measurementresult indicates thattheresulting motion profile wassmoothenoughto simulate internalorganmotion with the
help of aninterpolatorin the motioncontroller.Conclusions: This work indicatestheprospectfor 4D patientspecific QA using the
programmablephantomwith a patientinternalorganmotion data.Real4D doseverification could beachievedwith independent3-
axismoving mechanics.Conflict of Int erest(only if applicable): This work wassupported by a grant of SeoulR&BD Program
(10550).


