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This supplementary material shows additional experimental results of applying the SART, 

SART + TV and Wavelet methods for solving computed tomography image reconstruction problems.  

 

Figure S1. Experimental images and results of the first CT image. The 1st row shows the SART 

method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows SART method results for 60%, 80% and 100% of measurements, respectively, 

from left to right (SNR = 20 dB). (a) the reconstruction result (SNR = 40 dB, Sampling ratio=60%); (b) 

the reconstruction result (SNR = 40 dB, Sampling ratio = 80%); (c) the reconstruction result (SNR = 40 

dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling ratio = 60%); (e) the 

reconstruction result (SNR = 20 dB, Sampling ratio = 80%); (f) the reconstruction result (SNR = 20 dB, 

Sampling ratio = 100%). 

mailto:liyanqin-2190@126.com


Algorithms 2019, 12, x FOR PEER REVIEW 2 of 7 

 

Figure S2. Experimental images and results of the second CT image. The 1st row shows the SART 

method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows SART method results for 60%, 80% and 100% of measurements, respectively, 

from left to right (SNR = 20 dB). (a) the reconstruction result (SNR = 40 dB, Sampling ratio = 60%); (b) 

the reconstruction result (SNR = 40 dB, Sampling ratio = 80%); (c) the reconstruction result (SNR = 40 

dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling ratio = 60%); (e) the 

reconstruction result (SNR = 20 dB, Sampling ratio = 80%); (f) the reconstruction result (SNR = 20 dB, 

Sampling ratio = 100%). 

 

Figure S3. Experimental images and results of the third CT image. The 1st row shows the SART 

method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows SART method results for 60%, 80% and 100% of measurements, respectively, 

from left to right (SNR = 20 dB). (a) the reconstruction result (SNR = 40 dB, Sampling ratio = 60%); (b) 

the reconstruction result (SNR = 40 dB, Sampling ratio = 80%); (c) the reconstruction result (SNR = 40 

dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling ratio = 60%); (e) the 

reconstruction result (SNR = 20 dB, Sampling ratio = 80%); (f) the reconstruction result (SNR = 20 dB, 

Sampling ratio = 100%). 



Algorithms 2019, 12, x FOR PEER REVIEW 3 of 7 

 

Figure S4. Experimental images and results of the fourth CT image. The 1st row shows the SART 

method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows SART method results for 60%, 80% and 100% of measurements, respectively, 

from left to right (SNR = 20 dB). (a) the reconstruction result (SNR=40dB, Sampling ratio=60%); (b) the 

reconstruction result (SNR = 40 dB, Sampling ratio = 80%); (c) the reconstruction result (SNR = 40 dB, 

Sampling ratio = 100%); (d) the reconstruction result (SNR = 20dB, Sampling ratio = 60%); (e) the 

reconstruction result (SNR = 20dB, Sampling ratio = 80%); (f) the reconstruction result (SNR = 20 dB, 

Sampling ratio = 100%). 

 

Figure S5. Experimental images and results of the first CT image. The 1st row shows the SART+TV 

method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows SART + TV method results for 60%, 80% and 100% of measurements, 

respectively, from left to right (SNR = 20 dB). (a) the reconstruction result (SNR = 40 dB, Sampling 

ratio = 60%); (b) the reconstruction result (SNR = 40 dB, Sampling ratio = 80%); (c) the reconstruction 

result (SNR = 40 dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling 

ratio=60%); (e) the reconstruction result (SNR = 20 dB, Sampling ratio = 80%); (f) the reconstruction 

result (SNR = 20 dB, Sampling ratio = 100%). 
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Figure S6. Experimental images and results of the second CT image. The 1st row shows the SART + 

TV method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows SART + TV method results for 60%, 80% and 100% of measurements, 

respectively, from left to right (SNR = 20 dB). (a) the reconstruction result (SNR = 40 dB, Sampling 

ratio = 60%); (b) the reconstruction result (SNR = 40 dB, Sampling ratio = 80%); (c) the reconstruction 

result (SNR = 40 dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling 

ratio=60%); (e) the reconstruction result (SNR = 20dB, Sampling ratio = 80%); (f) the reconstruction 

result (SNR = 20 dB, Sampling ratio = 100%). 

 

Figure S7. Experimental images and results of the third CT image. The 1st row shows the SART + TV 

method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows SART + TV method results for 60%, 80% and 100% of measurements, 

respectively, from left to right (SNR = 20 dB). (a) the reconstruction result (SNR = 40 dB, Sampling 

ratio = 60%); (b) the reconstruction result (SNR = 40 dB, Sampling ratio = 80%); (c) the reconstruction 

result (SNR = 40 dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling 

ratio = 60%); (e) the reconstruction result (SNR = 20 dB, Sampling ratio = 80%); (f) the reconstruction 

result (SNR = 20 dB, Sampling ratio = 100%). 
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Figure S8. Experimental images and results of the fourth CT image. The 1st row shows the SART + 

TV method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows SART + TV method results for 60%, 80% and 100% of measurements, 

respectively, from left to right (SNR = 20 dB). (a) the reconstruction result (SNR = 40 dB, Sampling 

ratio = 60%); (b) the reconstruction result (SNR = 40 dB, Sampling ratio = 80%); (c) the reconstruction 

result (SNR = 40 dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling 

ratio=60%); (e) the reconstruction result (SNR = 20 dB, Sampling ratio =8 0%); (f) the reconstruction 

result (SNR = 20 dB, Sampling ratio = 100%). 

 

Figure S9. Experimental images and results of the first CT image. The 1st row shows the Wavelet 

method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows Wavelet method results for 60%, 80% and 100% of measurements, 

respectively, from left to right (SNR = 20 dB). (a) the reconstruction result (SNR = 40 dB, Sampling 

ratio = 60%); (b) the reconstruction result (SNR = 40dB, Sampling ratio = 80%); (c) the reconstruction 

result (SNR = 40dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling ratio 

= 60%); (e) the reconstruction result (SNR = 20 dB, Sampling ratio = 80%); (f) the reconstruction result 

(SNR = 20 dB, Sampling ratio = 100%). 
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Figure S10. Experimental images and results of the second CT image. The 1st row shows the Wavelet 

method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows Wavelet method results for 60%, 80% and 100% of measurements, 

respectively, from left to right (SNR = 20 dB). (a) the reconstruction result (SNR = 40 dB, Sampling 

ratio = 60%); (b) the reconstruction result (SNR = 40dB, Sampling ratio = 80%); (c) the reconstruction 

result (SNR = 40 dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling 

ratio = 60%); (e) the reconstruction result (SNR = 20 dB, Sampling ratio = 80%); (f) the reconstruction 

result (SNR = 20 dB, Sampling ratio = 100%). 

 

Figure S11. Experimental images and results of the third CT image. The 1st row shows the Wavelet 

method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows Wavelet method results for 60%, 80% and 100% of measurements, 

respectively, from left to right (SNR = 20 dB) (a) the reconstruction result (SNR = 40 dB, Sampling ratio 

= 60%); (b) the reconstruction result (SNR = 40 dB, Sampling ratio = 80%); (c) the reconstruction result 

(SNR = 40 dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling ratio = 

60%); (e) the reconstruction result (SNR = 20 dB, Sampling ratio = 80%); (f) the reconstruction result 

(SNR = 20 dB, Sampling ratio = 100%). 
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Figure S12. Experimental images and results of the fourth CT image. The 1st row shows the Wavelet 

method results for 60%, 80% and 100% of measurements, respectively, from left to right (SNR = 40 

dB); the 2nd row shows Wavelet method results for 60%, 80% and 100% of measurements, 

respectively, from left to right (SNR = 20 dB). (a) the reconstruction result (SNR = 40 dB, Sampling 

ratio = 60%); (b) the reconstruction result (SNR = 40 dB, Sampling ratio = 80%); (c) the reconstruction 

result (SNR = 40 dB, Sampling ratio = 100%); (d) the reconstruction result (SNR = 20 dB, Sampling 

ratio = 60%); (e) the reconstruction result (SNR = 20 dB, Sampling ratio = 80%); (f) the reconstruction 

result (SNR = 20 dB, Sampling ratio = 100%). 
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