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Introduction: Noise and spatial resolution (SR) are the main characteristics of image 

quality in CT scanning affected by different radiation and technical parameters. One of the 

important parameters are reconstruction kernels. Different reconstruction kernels are used 

for noise reduction and/or edge-enhancement purposes. In this study, we investigate some 

reconstruction kernels about noise and SR on a commercial CT scanner.

Methods and Materials: To evaluate the noise and SR, a standard quality control phantom 

was used with the diameter of 16cm. Images were taken and reconstructed with 5 different 

kernels. Reconstructed kernels were H10, H30, H40, H50 and H70. For SR estimation we 

used point spread function (PSF) around narrow tungsten wire and full width at half maximum 

(FWHM) for each image. All measurements were performed on Siemens Emotion 6 CT scanner.

Results: Noise of images in H10, H30, H40, H50 and H70 were 2.61±0.67, 4.33±1.20, 

5.94±1.89, 8.58±3.30 and 19.59±4.53 respectively. FWHM in H10, H30, H40, H50 and H70

were 1.80±0.19, 1.44±0.11, 1.32±0.17, 1.24±0.09 and 1.04±0.17 respectively.

Discussion and Conclusion: In this study, the effect of implementing 5 different 

reconstruction kernels on noise and SR of CT images were investigated. Based on the results, 

the noise increased and FWHM decreased with the increment of kernels’ number from H10 to 

H70.

Keywords: Reconstruction kernel, Noise, Spatial resolution, Computed tomography

*(Corresponding author) Department of Medical Physics, Faculty of Medicine, Tarbiat Modares University, Tehran, Iran

 [
 D

ow
nl

oa
de

d 
fr

om
 jp

s.
aj

au
m

s.
ac

.ir
 o

n 
20

25
-1

2-
15

 ]
 

                               1 / 6

https://jps.ajaums.ac.ir/article-1-70-en.html


(CT scan)

H30 H10 (FWHM) (PSF)

Emotion 6 H70 H50 H40

± ± ± ± H70 H50 H40 H30 H10

± ± H70 H50 H40 H30 H10 FWHM ±

± ± ±

H70 H10

FWHM

I s
mAs (mAs) I×t

N

N

 [
 D

ow
nl

oa
de

d 
fr

om
 jp

s.
aj

au
m

s.
ac

.ir
 o

n 
20

25
-1

2-
15

 ]
 

                               2 / 6

https://jps.ajaums.ac.ir/article-1-70-en.html


(PSF)

(FWHM)

Emotion 6

(UFC)

Pro-ct

mA170 kV110

(raw data)

 [
 D

ow
nl

oa
de

d 
fr

om
 jp

s.
aj

au
m

s.
ac

.ir
 o

n 
20

25
-1

2-
15

 ]
 

                               3 / 6

https://jps.ajaums.ac.ir/article-1-70-en.html


Head H Body B

H70 H50 H40 H30 H10

ImageJ PACS

ROI

FWHM

ROI

FWHM PSF

H70 H50 H40 H30 H10

± ± ± ±

H30 H10 FWHM ±

± ± ± H70 H50 H40

± ±

(HU)

e a

e a FWHM

kVmAsmms

 [
 D

ow
nl

oa
de

d 
fr

om
 jp

s.
aj

au
m

s.
ac

.ir
 o

n 
20

25
-1

2-
15

 ]
 

                               4 / 6

https://jps.ajaums.ac.ir/article-1-70-en.html


H70 (e H50 (d H40 (c H30 (b H10 (a

H70 (e H50 (d H40 (c H30 (b H10 (a FWHM

 [
 D

ow
nl

oa
de

d 
fr

om
 jp

s.
aj

au
m

s.
ac

.ir
 o

n 
20

25
-1

2-
15

 ]
 

                               5 / 6

https://jps.ajaums.ac.ir/article-1-70-en.html


H70 H10

FWHM

H70 H50 H40 H30

(H10)

FWHM (H10)

(H10) FWHM

H70 H10

H10 FWHM

H70

References

1- Ay MR, Mehranian A, Maleki A, Ghadiri H, Ghafarian P, 

Zaidi H. Experimental assessment of the influence of 

beam hardening filters on image quality and patient dose 

in volumetric 64-slice X-ray CT scanners. Physica Medica. 

2013;29 (3): 249-60.

2- Bushberg JT, Boone JM. The essential physics of medical 

3- Dowsett D, Johnston R, Kenny P. The physics of diagnostic 

4-

1990.

5- Verdun F, Racine D, Ott J, Tapiovaara M, Toroi P, Bochud 

F, et al. Image quality in CT: From physical measurements 

to model observers. Physica Medica. 2015;31 (8): 823-43.

6-

al. Quality assurance for computed-tomography simulators 

and the computed-tomography-simulation process: Report 

of the AAPM Radiation Therapy Committee Task Group No. 

66. Medical physics. 2003;30: 2762.

7- Dowsett D, Kenny PA, Johnston RE. The Physics of 

Diagnostic Imaging Second Edition: CRC Press; 2006.

8- Eldevik K, Nordhøy W, Skretting A. Relationship between 

sharpness and noise in CT images reconstructed with 

different kernels. Radiation protection dosimetry. 2010: 

ncq063.

9-

KR, et al. Measurement of image quality in CT images 

reconstructed with different kernels. Journal of the Korean 

Physical Society. 2011;58 (2): 334-342.

10- Seifarth H, Raupach R, Schaller S, Fallenberg EM, Flohr 

T, Heindel W, et al. Assessment of coronary artery stents 

using 16-slice MDCT angiography: evaluation of a dedicated 

reconstruction kernel and a noise reduction filter. European 

radiology. 2005;15 (4): 721-6.

11- SOMATOM Emotion 16/6-slice configuration. Application 

Guide Protocols Principles Helpful Hints. 2009. availabe at: 

http: //www.healthcare.siemens.com/.

 [
 D

ow
nl

oa
de

d 
fr

om
 jp

s.
aj

au
m

s.
ac

.ir
 o

n 
20

25
-1

2-
15

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               6 / 6

https://jps.ajaums.ac.ir/article-1-70-en.html
http://www.tcpdf.org

