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Purpose:
CurrentCT scannerscollect theprojection imagesby a step-and-shoot processusinga singlex-ray source.The inefficient serialdata
collection schemeseverelylimits thedatacollection speed.Multiplexing technique,which hasbeenwidely adopted in communication
devices, holdsthepromise to significantlyincreasethedata throughput.It however,hasnot beenappliedto x-ray radiography, mainly
dueto limitationsof the currentx-raysourcetechnology.

Method and Materials:
We demonstratedthe feasibil ity of multiplexing radiographytechnique basedon the frequencydivision multiplexing (FDM) principle
andthe multi-pixel x-ray technology. The carbon nanotubebasedfield emission multi-pixel x-ray source cangeneratespatially and
temporally modulatedx-ray radiation. During the multiplexing imagingprocess,all the x-ray pixels were turned on simultaneously
with each beammodulated at a different frequency.The superimposedx-ray signalswere capturedby an x-ray detector and then
demultiplexed to recovertheoriginal nine projection imagesfrom differentview angles.

Results:
In general a factor of N/2 (N= total numberof images)increasein the speedcan be achievedusingthe multiplexing scheme.This
becomes significant whenN is large, for example for clinical CT scannerswhich use~1000 views per gantry rotation. On the other
hand, if the total imaging time and x-ray dosearekept thesameasused in the sequential process,thenthex-ray power,i.e. the tube
current, canbereducedby a factor of N/2 by multiplexing becausetheexposure timeperimageis nowlonger.

Conclusion:
In summary,we showthe feasibility of multiplexing radiographythat enablessimultaneouscollectionof multiple projection images.
Overall theexperiment has sufficiently demonstratedtheefficiencyof multiplexing for datacollectioncompared to thecurrent serial
approach. It hasthepotential to significantly increasethe imagingspeedfor CT scanningwithoutcompromisingtheimagingquality.


