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Abstract--- The artifacts that appear on maxillofacial X-ray 

computed tomography (CT) images are mainly caused by 

the presence of metallic prosthetic appliances such as 

amalgam or gold fillings. Artifact   is  one  of  the  most  

important   factors   in degrading  the  CT  image  quality  

and  plays  an  important  role  in diagnostic accuracy. The  

standard method used to  reduce these  metallic artifacts 

often consists of interpolating the  missing projection data 

but  the  result is  often  a  loss  of  image quality with  

additional artifacts in  the  whole  image. Various methods 

based on the filtered back projection method, segmentation 

algorithm, and Restoration technique. The final corrected 

image is then obtained by merging the segmented metallic 

object image with the filtered back-projection reconstructed 

image from the image.   

Proposed approach is based on CENTRIST 

method. Centrist is a form of non-parametric local 

transform used in image processing to map the intensity 

values of the pixels within a square window to a bit string. 

The centre pixel’s intensity value is replaced by the bit 

string composed of set of Boolean comparisons such that in 

a square window, moving left to right, If 

(CurrentPixelIntensity<CentrePixelIntensity) Boolean bit=0 

else Boolean bit=1. In second step we apply 

MORPHOLOGICAL operation OPENING for remove 

noise which created in above step. Finally we get without 

artifacts image. 

Quantitative and qualitative experiments have 

been conducted on a clinical CT images and a comparative 

study has been led with algorithm that proposed a similar 

method. In this work, we present a new method and image 

processing algorithms to prevent or reduce artifacts. 

I. INTRODUCTION 

The main device in dental radiology is the X-ray projection 

image, which gives the structure of bone, soft tissues and 

Teeth. However, certain diagnostic and operative tasks often 

re-quire more precise knowledge of the three-dimensional 

(3-D) structure of oral tissues than is available in a single X-

ray pro- jection image or a panoramic image [1,2]. 

The main sources of metal artifacts are classify in 

four categories: Physics based which include beam 

hardening and under sampling artifacts, Patient based which 

include metallic and motion artifacts, Scanner based in 

which artifacts caused by detector sensitivity and 

mechanical instability, Spiral based in which artifacts arise 

due to spiral interpolation[2,3]. 

The artifact is a radial noise generated from the 

part of the metal when taking a CT image to a metalliferous 

verification object. In order to reduce the metal artifacts, 

there are some approaches [4] based on signal 

processing. Metal artifacts are a major problem in 

computed tomography (CT).They are caused by the 

presence of strongly attenuating objects such as dental 

fillings, prosthetic devices, surgical clips. 

Many algorithms are presented for reduction of 

metal streak artifacts in x-ray CT. Mainly those algorithm 

worked on reconstruction of projection data and 

segmentation of image in metallic and non-metallic objects 

and finally restoration technique which used for restore the 

image information by means of reduce the artifacts by 

using filtered back projection method for reconstruction 

[5,27], iterative reconstruction method [8,9], projection 

interpolation method [20]. For segmentation purpose they 

used thresholding technique [11]. 

FBP is based on the assumption that every pixel 

can be characterized by a single parameter   , the linear 

attenuation coefficient, and that the logarithm of the 

measurement is the line integral of   [5]. 

The majority of MAR-methods consist of a 

modified reconstruction algorithm, in which metal objects 

are usually considered opaque and data corresponding to 

rays through the metal objects are defined as missing 
data.[7]. 

Typically, MAR algorithms comprise two steps: a) 

metal trace identification, in which the projections corrupted 

by metallic implants are identified and b) artifact reduction, 

through which the identified missing projections are 

compensated for or treated in such a way that the associated 

streaking artifacts are mitigated. Metal traces are 

conventionally identified by segmentation of metallic 

implants in FBP reconstructed images using thresholding 

[11] or clustering techniques [12], followed by reprojection 

of the obtained metal-only images onto the projection or 

sinogram domain. Other approaches are based on 

segmentation of metal traces directly in raw sinogram data 

using active contours [10], curve detection [11] and Markov 

random field (MRF) [7] techniques. The second step of 

MAR methods has been mainly explored by two classes of 

algorithms: projection completion and iterative image 

reconstruction. 

Projection completion aims at interpolating the 

missing projections from their neighbours through linear, 

cubic spine and wavelet [15, 17] interpolations or iterative 

in painting techniques using curvature-driven diffusion, total 

variation (TV) [10], [13], and wavelet regularization [17]. 

Bal and Spies proposed to replace the missing projections by 

the projections obtained from the forward projection of a 

tissue-classified CT image, namely tissue-class model or 

prior image. The problem with this approach is that the prior 

sinogram projections over missing regions (metal traces) are 

not well fitted with the projections of the original sinogram 

in immediate neighbouring regions and hence, there is 

always a risk for discontinuities and generation of new 

artifacts. Recently, to solve this fitness problem, referred to 

as normalized MAR (NMAR), the original sinogram is 

normalized by the sinogram of prior image, thereby 

flattening neighbouring projections. Then, the missing data 
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are linearly interpolated on the resulting sinogram is de-

normalized. Projection completion has also been combined 

with algorithms that exploit the information hidden in low- 

and high-pass filtered sinograms [20] or low- and high-pass 

filtered reconstructed images. This class of algorithms is 

often fast and computationally appealing however, if not 

efficiently implemented, these techniques might produce 

new artifacts. In fact, their efficiency depends on how 

robustly they can exploit the still available projection data 

even a prior knowledge in the recovery of missing data. 

On the other hand, iterative reconstruction 

algorithms [24] establish another class of algorithms that, 

unlike FBP, attempt to frame the reconstruction problem in 

a way that more closely resembles reality. They can be 

adapted to missing data situations by down-weighting [16], 

ignoring the contribution of the corrupted projections, or can 

be tailored to polychromatic propagation models in order to 

reduce both beam hardening and metallic artifacts, [17]. 

However, this class of algorithms cannot entirely eradicate 

severe metallic artifacts; hence their initiation and 

combination [20] with projection completion techniques 

have also been investigated. Despite their advantages and 

the development of GPU-based and parallelizable 

algorithms, iterative image reconstruction techniques are 

still memory-demanding and computationally intensive. To 

reduce the computational complexity of this class of MAR 

algorithms, a region-based iterative reconstruction method 

in this fully polychromatic reconstruction model is used for 

metallic regions, while a simpler monochromatic model is 

used for other regions. It is worth noting that model-based 

iterative algorithms have also been successfully applied for 

sinogram restoration and beam hardening correction [19]. 

Proposed approach is based on CENTRIST 

method. Centrist is a form of non-parametric local transform 

used in image processing to map the intensity values of the 

pixels within a square window to a bit string [25]. The 

centre pixel’s intensity value is replaced by the bit string 

composed of set of Boolean comparisons such that in a 

square window, moving left to right, If 

(CurrentPixelIntensity<CentrePixelIntensity) Boolean bit=0 

else Boolean bit=1. In second step we apply 

MORPHOLOGICAL operation OPENING for remove noise 

which created in above step. Finally we get without artifacts 

image. 

II. METHODS 

Proposed approach follows this algorithm and flow chart is 

as show in figure below: 

 Algorithm: A.

 STEP 1: Read Image and Convert in gray scale image 

using imread and rgb2gray command in MATLAB. 

 STEP 2:   Apply centrist method. 

 STEP 3:  Morphological operation for remove noise 

which created by centrist method. 

 STEP 4:  Get final without artifact image using Imshow 

command in MATLAB. 

 

 

 
Fig. 1: Flow chart of proposed method 

 Centrist Method 

We then propose to use the CENTRIST visual descriptor 

[24,25] to detect objects, because it succinctly encodes the 

“signs of neighbouring comparisons” information. Census 

Transform (CT) is originally designed for establishing 

correspondence between local patches. Census transform 

compares the intensity value of a pixel with its eight 

neighbouring pixels, as illustrated below. 

The centre pixel’s intensity value is replaced by 

the bit string composed of set of Boolean comparisons 

such that in a square window, moving left to right, 

If (CurrentPixelIntensity<CentrePixelIntensity) 

Boolean bit=0 else Boolean bit=1 

For each comparison the bit is shifted to the left, 

forming an 8 bit string for a census window of size 3×3 

and a 32 bit string for a census window of size 5×5. 

 
Fig. 2: Flow chart of CENTRIST 

 

Step 
1 

• Read Image and Convert in gray 
scale image   

Step 
2 

• Centrist Method 

Step 
3 

• Morphological operation for 
remove noise 

Step 
4 

• Get final without artifact image 
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Census Transform (CT) is originally designed for 

establishing correspondence between local patches. 

Census transform compares the intensity value of a pixel 

with its eight neighbouring pixels, as illustrated below. 

 
Fig. 3: 

If the center pixel is bigger than (or equal to) one 

of its neighbours, a bit 1 is set in the corresponding 

location. Otherwise a bit 0 is set. The eight bits generated 

from intensity comparisons can be put together in any 

order (we collect bits from left to right, and top to bottom), 

which is consequently converted to a base-10 number in [0 

255]. This is the CT value for the center pixel. The CT 

image C of an input image I is generated by replacing a 

pixel with its CT value. The CENTRIST descriptor is a 

histogram with 256 bins, which is a histogram of these CT 

values in an entire image or a rectangular region in an 

image. 

Mainly in CENTRIST method 2 combination is 

used 1) center pixel is greater than one of its neighbours 

and 2) center pixel is less than one of its neighbours but in 

our method we used maximum combination of 

CENTRIST method means 4 combination is used 1) center 

pixel is greater than one of its neighbours, 2) center pixel 

is less than one of its neighbours, 3) center pixel is greater 

than or equal to one of its neighbours and 4) center pixel is 

less than or equal to one of its neighbours as show in 

figure below. 

 
Fig. 4:  Different Conditions 

And then subtract resultant image of greater than 

and less than and also subtract resultant image of greater 

than or equal to and less than or equal to, get image A and 

B respectively. Then we get final image by subtraction of 

(A-B). As shown in Equation, CT values succinctly 

encode the signs of comparisons between neighbouring 

pixels. 

More importantly,[24] if we are given an image I  

with CENTRIST f , then among the small number of 

images that has a matching CENTRIST descriptor, we 

expect that will be similar to , especially in terms of global 

structure or contour, which we illustrate in Figure above.  

Fig. a, show dental CT image with artifact. Then we apply 

this method for 4 conditions, like greater than, less than, 

greater than or equal to and less than or equal to. 

And final output image is get after subtraction of 

(subtract image of grater then and equal to and less than or 

equal to) and (subtract image of greater than and less 

than). As shown in Fig. b, the reconstructed image is 

without artifact image. The global characteristic of the 

dental image is well preserved in image. 

The fact that CENTRIST not only encodes important 

information (signs of local comparisons) but also 

implicitly encodes the global contour encourages us to use 

it as a suitable representation for object detection. 

 Morphological Operation 

Morphological operation is done on output of CENTRIST 

method because it creates some noise in the end of its 

output. In Morphological operation first we define 

structure element with shape of disk and size of disk is at 

least double of metal portion of image. As essential part of 

Dilation and Erosion operation is the structuring element. 

One dimensional and two dimensional structuring 

elements consist of a matrix of 0’s and1’s and its size is 

much smaller than the image. Then we apply 

morphological opening of image which is basically 

Erosion followed by a Dilation, using same structuring 

element. If A is the image and B is the structuring element 

then, opening of A by B is given as 

OPEN (A, B) = D (E (A))       D=Dilation and E=Erosion 

By applying morphological operation we remove 

noise which is created by applying CENTRIST method. 

III. RESULTS 

Implementing above algorithm in Matlab@, We get this 

type of result as shown in figure below: 
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Fig. 5: 1) input image, 2) centrist method, 3) morphological 

opening. 

In figure above we see in fig(2)we apply centrist method’s 

algorithm and we get without streak artifacts image but 

some extra noise are added. For remove these noises apply 

morphological opening operation by using disk structuring 

element. By using morphological opening we can 

successfully remove noise. 

IV. DISCUSSION 

Our method is successfully remove metal artifacts but some 

shadow effect is remaining as see in figure above. It has 

some advantage and disadvantages compare to other method 

which used removal of metal artifacts. Advantages of 

proposed method are: 

1.  Increase in robustness to outliers near depth-

discontinuities. 

2. Encodes local spatial structure. 

3. Tolerant to factionalism (If a minority of pixels in a 

local neighbourhood has a very different intensity 

distribution than the majority, only comparisons 

involving a member of the minority are affected). 

Di s-advantages of proposed method are: 

1. Loss of information associated with the pixel. 

2. It is not useful for remove shadow effects 

V. CONCLUSION AND FUTURE WORK 

In centrist method we not required any reconstruction, 

segmentation and reconstruction method used like existence 

method implementation. We can see result of centrist 

method is also cleared with compare to existence method. 

CENTRIST method is successfully use for removing metal 

artifacts in dental ct-images. But in this method shadow 

effect is not removing successfully.  

Here CENTRIST method is apply on only one 

image so in future work we implement this on various 

images and also try to reduce shadow effect on image. By 

comparing all of them we can conclude which method is 

suitable for particular application or field. 
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