Aut omat ed Seed Recognition for Intraoperative Prostate Brachytherapy Dosinetry

Post -i npl ant dose computation of prostate brachytherapy requires seed

coordi nates. Comonly, the seeds are radiographically captured on film and
their positions manually entered by digitizing stylus or nouse. However,

for the purpose of intraoperative assessnent and nodification of dose

di stribution, manual seed recognition is too slow. To accelerate the process,
we have devel oped an autonated seed recognition algorithm based on threshol di ng,
nor phol ogi cal processing, and connected conponent anal ysis. The program i nput

is the digital inplant inmage obtained with filmor fluoroscopy. Qutput is the
end- poi nt coordi nates of the seeds.

A nmethod of extracting high contrast markers in relatively uniform background
has been previously reported. However, segnentation of inplant seeds is
conplicated by the presence of other high contrast objects such as balloon

cat heter,

radi o- opaque markers, and bony structures. The proposed nethod begins wth
grayscal e

t hreshol ding. Since the ball oon-occul ded region may contain seeds, this solid
region

is processed separately. To acconplish this, the thresholded i nage is

nor phol ogi cal 'y

processed to generate a nmask which is subsequently nultiplied by the origina

i mge to

isolate the seeds within the ball oon. Regions inside and outside the balloon
are then

conbi ned. Residual high frequency pixel fragments are renoved by the
despeckl i ng

operation. Finally, the segnented pixels are logically connected and anal yzed
for

shape and size for the deternmi nation of object class and coordinates. The

t echni que was

conpared with other image segnmentation methods including background subtraction
and

adaptive threshol ding and was found to be nore robust.



