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Introduction Results
Dual-energy imaging is useful for providing material-specific images. We obrained the aluminum material-specific data using empirical dual-
Material-decomposed images In general have higher noise than the original energy decomposition(Fig. 2 (a)). The results of implementing PWLS
projection images. method to the phantom is also shown(Fig. 2 (b), (c)).

We implemented a penalized weighted least-squares (PWLS) method using (a) (b) (©)
Iterative Gauss-Seidel updating strategy to reduce the noise.
We tested the implemented PWLS method using a micro-CT data.
Methods
Micro-CT system and phantom
The come beam CT imaging SyStem used In this pmjeCt Is the Polaris-G90 Fig. 2 (a) Converted aluminum-specific projection data. (b) Noise reduced data of (a) using PWLS
system(NanoFocusRay. Co. Ltd) and acryl-aluminum mixed cylinder phantom. gt (($ =CHABEL) (6]} NTsE (ELliess) Skl 6if (&) LB P Ls eligaminm. (B =000
We scanned the phantoms at the tube voltages of 40kV and 90kV sequentially It can be compared that the line-profiles of vertical lines on Fig. 2. By
for dual energy imaging. applying PWLS algorithm, the noise of original material-specific projection
data is sufficiently smoothen.
Fig. 1 (a) Micro-CT system. (b) schematic of system design (c) calibration phantom G i @ | p— G | P
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We used a pre-reconstruction type of decomposition, the projection data Fig. 3 (a) Line profile of converted aluminum-specific projection data on the white vertical line in Fig.
(ql’qz) acquired at low- and high-voltages are converted into the material- 1. (a). (b) Line profile of noise reduced using PWLS algorithm. ( =0.0001) (c) Line profile of

- : i noise reduced using PWLS algorithm. (3 =10000)
specific projection data (p,,p,).

The contrast-to-noise ratio (CNR) was used for evaluation of image quality

Simple polynomial decomposition formula D _ )
within a selective ROI relative to background ROI
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Coefficients ¢ can be find that minimizes the least square deviation Table. 1 CNR of aluminum-specific projection data and noise reduced data using

; PWLS algorithm. Selective ROI is pixel number (401-410,601-610) and background
Ap, = / d°r w(r) f, (r)i(r) ROl is pixel number (1-10,1-10).
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/ )t} fn ) Conclusions

c=B""-a The noise of material-specific images converted from dual-energy
projection data was effectively suppressed by applying the PWLS algorithm
to the Images.

Noise reduction using PWLS algorithm

For reducing noise, we applied a penalized-weighted least squares (PWLS) We envision that image quality of the dual-energy CT can accordingly be
algorithm. improved via denoised material-specific data.

A reduction of noise can be achieved by minimizing the PWLS objective

function. In our approach, an iterative Gauss-Seidel updating strategy was used References
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