
AbstractID: 9032 Title: Improving the utility of in-room video camera systems for
continuous surveillance of patient motion during radiation treatment

Purpose: To improvetheutil ity of in-roomvideo-basedsystemfor continuousquantitativemonitoring of patient motionindependent
of environmentalchangesin lighting andgeometry.

Method and Materials: A video-basedtracking systemwasdevelopedusinga webcamwith 600by 450pixelsandMicrosoft Visual
C++. It is mountedat theendof thetreatment couchto constantlyviewa specifiedregionon thepatient’s torsoof 50 cm by 30 cmat
55 degrees viewing angle. Small high contrast“sticky” markersareplacedwithin theviewing regionfor easydetection.
Environmentaldisturbancessuchas changesin machinepositionsand lightingsare minimizedthroughappropriate real-time image
subtraction and processingtechniques. An alarmis activatedwhenthe patientmovementis deemedout-of-tolerance.For validation,a
leadball phantom and a flat “sticky” markerof 1 cm diameter eachwereusedto determinedetectabletargetdisplacements. Each
trackingsession wasautomatically recordedfor furtherdata analysis. Pre-clinical evaluationswereperformedon two subjects.

Results: Targetdisplacementsof (2, 2, 5) mm for theleadball phantom and(4,4,7) mm for theflat phantomarereadilydetectedin
the lateral, superior-inferior andvertical directions respectively. Mostimportantly,thesystemdetectsthesechangesin thepresenceof
environmentaldisturbanceswhich includelargechangesin roomlighting, andcouchand gantry positions. Thesystemfails whenthe
camera’s view is obstructed.

Conclusion: Our systemprovidesaneffective approachto trackandmonitor patient positionafterhighly accuratesetup,suchasusing
cone-beamCT. It is considerably lower in costrelative to existing commercialtrackingsystems. Theuseof moreoptimalmarkers
and2 camerasareunder investigation to improvedetection resolution. With furtherrefinement, thesystemcanbeadaptedfor routine
clinical usethatis superiorto present in-roomvideo-monitoring systems.


