AbstractlD:9128Title: A newself-consisteninverse deformationfield geneata andits
applicatons

Purpose: To provide a tool to mgp image intensity, dose, and contous back-andforth

consigently betweentwo images. Method and Materials: A new concept,a self-

consigent Inverse Displacement Vedor Field (IDVF) is defined and an algorithm to

generatehe IDVF is implemented A deformablemageregidration (DIR) algorithmwas
chos@ to generatea DVFa g betweenreferenceimageA andstudyimageB. The sane
DIR algorithmis alsousal to gererde DVFg.a andour IDVF gereratoris usedto create
IDVFg.a, Which is consistentwith DVFag. To tesd whetherDVFg.ao or IDVFg.A béter
mapsinformaion from A-B back to A for alung4D CT daaset an arbitrarysetof points
Ssischoenandarewarped to s by usingDVFas. DVFg.a is usedto wamp Ss backto

Ato getSPa. Similarly, IDVFg.4 is usedto warp Ss backto A to getSa. Foreachpointin

S (or Sp), we know its origind point in Sa. Hence,one can cdculate the Euclidean
distane betweenead pointin S°4 (or Sa) andits original point in Ss to quantfy the
error in the backandforth imagewarping. Similarlly, doson A is warped to B andbad

to A. Results: The IDVF wared points from study backto reference with maximum
error about 10 timessmalle than using DVFg.a. Similarly, the IDVFg.4 dos maximum

warpng error is about2 times smdler thanusingDVFg.a. Conclusion: This work shows
thatit is possilte to generde selfconsisteniDVF with small magping error. This IDV F

is usdul to warp contous and dose for IGART. (Work supported by NIH

PO1CA116602).



