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Abstract For the problem that computer tomography (CT) images after denoising by the non-local mean algorithm
cause edge fog and the disappearance of small feature information, an adaptive non-local mean denoising method
based on feature fusion is proposed. Firstly, the similarity judgment of the center pixel is carried out to exclude the
effect of non-similar pixels on the denoising effect. Then a Gaussian weighting method based on feature fusion is
proposed, considering the self-similarity of images from the maximum eigenvalue of similar frame matrix and
Euclidean distance between pixels. Finally, the supremum and infimum of the adaptive filter coefficient are
constrained based on the structure tensor, which solves the problem that image quality is affected when the infimum
of filter coefficient is zero. Simulations and practical applications prove that the proposed algorithm has better edge
protection and detail information effect. The proposed algorithm improves the structure similarity by about 4% on
average, and the peak signal to noise ratio increases by nearly 4 dB on average, compared with the non-local mean
algorithm.
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K H Tenengrad PR RIS 1 6 R 7 #F ARCE AL G R CT EZ A 48 b5 240 F % H &
TIE MW TR, 45 N3 3 frm ., M 3 Al4n, &at %,

o

e 196" slice

(b) © (@ (e
K6 F8& CTHR. (FE; W) RHBKE; (o) NLM;(d) ST-NLM; (e) A 8 2%
Fig. 6 CT slices of sheep bone. (a) Original image; (b) local enlargement; (¢) NLM; (d) ST-NLM;

(e) proposed algorithm

' 1 original
image
e - e e
L |

edge
detection

®) © @ (e)
Bl 7 F48 1682 CT U A . () EIE s (W) R BRI s () NLM; (D) ST-NLM; (e) R %
Fig. 7 CT images of 168" slice of sheep bone. (a) Original image; (b) local enlargement; (¢) NLM; (d) ST-NLM;
(e) proposed algorithm
F 3 CT UG W 48 bR
Table 3 Indexes of CT image sharpness

) ) Sharpness
Image Evaluation parameter Slice No. -
NLM ST-NLM This paper
12 76.7816 77.1844 82.3463
Fig. 6 Tenengrad function 25" 52.4985 53. 3265 59.3399
196" 65.2964 66.4159 80. 8070
Fig. 7 Tenengrad function 168" 25.5605 25.6018 28. 4846
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CT Yl F. WX CT EIHEAT i1 G A6 0 09 45 5 AT 11, A
SCHE VL FIREE T G RESD CT VI A e fe e X

AAREBEME A CT Y1 B {# A Tenengrad bR
TPV - 25 AN 3R 4 FFoR . 8 PR RE & DA 25 SR AR
FUIASCRE I BT X R . AU A GE
FFEY CT EHR X Tolk CT B IRIFEIE .

original
image

edge
detection

Bl 8 SN 105 2V A CT R FHEKMEE R, (O E; (b)) BB E ;5 () NLM;(d) ST-NLM; (e) A LA vk

Fig. 8 CT images of 105" slice of rock sample and results of edge detection. (a) Original image; (b) local enlargement;

(c¢) NLM; (d) ST-NLM; (e) proposed algorithm

edge
detection

@ ®) © ) ©
9 AHARMD 179 B CT FUR L GAN . () R ; (b) Bl R & s (o) NLM; (d) ST-NLM; (e) A SCH
Fig. 9 CT images of 179™ slice of rock sample and edge detection results. (a) Original image; (b) local enlargement;

(c¢) NLM; (d) ST-NLM; (e) proposed algorithm
F4 5 AR R E IR BE 48 A
Table 4 Sharpness of CT image of rock sample

Sharpness
Image Evaluation parameter Slice No.
NLM ST-NLM This paper
Fig. 8 Tenengrad function 105™ 23.9975 24.0052 25.1846
Fig. 9 Tenengrad function 179" 26. 6517 27. 1457 28. 7604
5 gk % FARME R FEAT s AT Bt — b AR R A A
A i}

PN 75 3% » LR BR 3R AR DU A 3 25 4 52 0 5

NLM 5367z B HITE CT BI& KM H H i
ATIAFAE DR XSS A AR B A5 SR A ST TG 52 Wi [ e [ 4 Tt
R E S B RS A AYE S B S CT
P AR /NS A % B4 TRD RS, Ay i R 3k S8 ] T, 7 %

SR AN 5 T 5 R AR AR RLE L B2 Hh — R A
L AGAF BITE 5 38 Joe RAREAE AP 5 XA EG B2 88 )RR il 75
o ST IR 5 125 5 TR 495 ) i ik B 08 2 3K BT 5% 14 45 4
i BT — Bl AT 5 3 8 B R KO 70k 10T
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