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Purpose: To deve lop data - parallel algorithms for tomograp hic reco nstruction and
deformable regis trat ion with in a st ream - pr oces sing para digm, and execute the m on
cheap stream pro cess ors such as gra phic s processing units (GPUs).

Method and Mater ials : In the computer sciences, the strea m- processing par adi gm
i s emerging as a cos t - eff ective way of solving large - scale parallel computin g
problems. This i s due to the rec ent int roduction of high - performance stre am-
processing hardw are such as the Cel l pr ocessor and GPUs--- both are commodity
stream (or vecto r) proce ssor s, desi gned specifically to support large - scale
parallel computi ng on a sing le chip . This presentation describes how to use the
stream - pro cessi ng mode l to significantly accelerate the complex problems of data
r econstruction and f usio n fo r ra dio ther apy. Highly data - parallel models were
developed for: ( 1) t he Feldk amp, Davis, and Kress (FDK) reconstruction
algorithm, and ( 2) Demon's algor ith m fo r optical - flow based deformable
r egistration. These models wer e implemented within the Br ook prog ramming
environment and exec uted on an nVID IA 8800 GPU.

Results: The per form ance of GPU- based implementations of the FDK and Demon's
algorithms was analy zed usin g data obta ined from an IGRT testbed of a pre ser ved
swine l ung . The re sult s indicate a substantial speedup of up to 17 times for
FDK, and up to 33 ti mes for Demons, when compared with a 2.4 GHz Intel Duo- Core
processor. In additi on, the GPU was fou nd to be capable of high - qua lity
r econstructions, wit h di ffer ence s within a few Hounsfield unit.

Conclusions: Results ind icat e th at data - parall el image - processing algorit hms,
when properly design ed and execu ted on a GPU, achieve significant speedup when
compared to high - end deskt op CPUs. The acceleration of key data - pro cessing
stages will decr ease the tim e neede d to perform image - guided patient posi tio nin g
and analysis.


