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Purpose:
Multicore programming coding techniques have beendesigned to meet the high-speedrequirementsof a High-
Sensitivity, Micro Angiographic-Fluoroscope (HSMAF) detectorfor 30 fps acquisition, image-processing, display,
and rapidframetransferof high-resolution,region-of-interest(ROI) images.

M ethod and Materials:
The HSMAF detectorwasbuilt by our group using a CsI(Tl) phosphor, a light image intensifier, anda fiber-optic
tapercoupledto a charge-coupleddevice (CCD) camerawhich providesreal-time12 bit, 1k x 1k imagescapableof
greaterthan10 lp/mm resolution.A graphicaluserinterface(GUI) was developedto control the system and enable
real-time acquisition, image-processing, display, andrapid storage of high-resolution images.To accommodateall
theseprocessesworking in real-time, parallelcoding methods, such as instruction pipelining and task parallelism,
weredesignedandusedto takeadvantageof the availablemulticoreprocessors(dualandquadcores).

Results:
The parallel coding techniquesof the GUI can handle radiographic proceduresthat require on-the-fly image
processingat 30fps suchas Roadmapping, Digital-Subtraction-Acquisition (DSA), and rotationalDSA. On a 2.4
GHz dualprocessora high resolutionimage is acquired, processedandstoredin lessthan30ms. Recursive temporal
filtering, aswell asgaincorrection canbeaddedto theabove proceduresandstill maintainthe required high frame
rateswhen a quad-coreprocessoris used. Moreover, the overall systemdesignoffers virtually unlimited memoryfor
acquisitionandhuge,expandable storagecapacity.

Conclusion:
The ability of high frame-rate acquisition, image processing and display for this unique high-resolution detector
along with the user friendly implementation of the interface should provide angiographers and interventionalists
with a new capability for visualizing details of small vesselsand endovascular devicessuch as stents. Such
capabilityshould enable more accurate diagnosesandimageguidedinterventions.
(Supportfrom NIH GrantsR01NS43924,R01EB002873andToshiba MedicalSystemsCorporation)


