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ABSTRACT

Computed tomography (CT) is undoubtedly a powerful diagnostic tool, however,
it has contributed a significant amount of radiation dose to patients. Reducing radiation
dose in patients by reducing X-ray exposure is a trade-off of noise amplification resulting
in lower image quality. This study aims to find a technique to reduce radiation exposure
on CT images at minimum lost of details. The reduced radiation exposure images were
evaluated by 2 parameters, Peak Signal to Noise Ratio (PSNR) and Modulation Transfer
Function (MTF). CATphan phantom was scanned at High contrast section and
Uniformity section employing 6 different techniques, 280, 140, 105, 70, 53 and 35 mAs
at a fixed 120 kVp. Raw data in form of sinogram from each technique except 280 and
140 mAs was decimated at the factors ranging from 2-16. All decimated sinograms were
then reconstructed using built-in function, inverse radon transform, from Matlab.
The reconstructed set of images from each decimation factor was calculated mean and
median images. The results showed that the PSNR from full sinograms at 140, 105, 70,
53 and 35 mAs are 61.76, 60.92, 54.88 , 54.30 and 49.33 respectively and only PSNR of
the decimated images at 105 mAs and 70 mAs were above 50 decibel and were selected

for analysis. The maximum PSNR of the selected images were 64.46, 60.30 for



the decimation factors of 2 and 3 respectively which is greater than those of the full
sinograms at the same techniques by +5.8%, +10.0% respectively. The results also
demonstrated that the median image at 105 mAs (25 % lower than routine exposure
setting), and the decimation factor of 8 gives the optimum MTF. At 70 mAs (50 % lower
than routine exposure setting), the mean image at the decimation factor of 5 provides
optimum MTF. Our work demonstrated that decimation of a full sinogram into several
pieces and applying noise reduction by means of mean or median image was feasible for
exposure reduction by 25-50% with acceptable PSNR and MTF.



