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Expanding infrared
microspectroscopy with Lucy-
Richardson-Rosen computational
reconstruction method
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Computational imaging technologies have substantially
reduced the costs of imaging systems and at the same
time significantly improved their performances such as
three-dimensional imaging capability, multispectral
imaging with a monochrome sensor, etc., However, com-
putational imaging methods are not free of challenges.

The research group of Prof. Saulius Juodkazis from the
Swinburne University of Technology and a team of sci-
entists from the infrared beamline of the Australian syn-
chrotron have developed a novel computational hologra-
phy method by combining two well-known deconvolu-

tion methods namely the maximum likelihood algorithm
developed by Lucy and Richardson and non-linear corre-
lation developed by Rosen. This Lucy-Richardson-Rosen
algorithm is capable of deconvolving intensity distribu-
tions obtained from direct imagers such as Cassegrain ob-
jective lenses. When the imaging condition is satisfied, a
direct image of the object is formed and when the imag-
ing condition is disturbed, the computational reconstruc-
tion method is applied. The new method was applied to
image chemical samples at the infrared microspec-
troscopy system of the Australian synchrotron. From a
single camera shot of the chemical sample and the known
three-dimensional point spread functions of the
Cassegrain objective lenses, a complete three-dimension-
al image of the chemical sample is generated by the Lucy-
Richardson-Rosen algorithm.
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