
INTERNATIONAL JOURNAL OF COMPUTER APPLICATION                                                                                                                

ISSUE 2, VOLUME 3 (JUNE 2012)                                                                                                                      ISSN: 2250-1797 

 Page 75 
 

PERFORMANCE ANALYSIS OF DENOISING FILTERS IN 

CLEFT LIP IMAGES 
 

N.Shanmuga Vadivu
#1

, Dr. K.Sankarananarayan
#2 

 

#1, Assistant  Professor ,E.C.E ,Sri Krishna college of technology , Coimbatore-42, 

9952565713  

#2  Dean, Easa College of Engineering and Technology Coimbatore-105, 9443126363  
 

 

ABSTRACT 

In image restoration is to remove the noise from the image in such a way that the 

original image is discernible. Cleft lip image analysis is divided into two categories, manual 

and automatic approaches. The manual approach is limited in accuracy and repeatability due 

to difference in inter and intra personal marking. This is a first step towards computerized  

compution of similarity tracing on cleft lip structure based on the detected edges in the region 

of interest. Before edge detection of the particular region, there is more probability to add 

noises in the form of Salt and pepper while the image transmission and also analog to digital 

conversion processes. This work is to create a semi automized tool and determine the 

performance analysis of various filters on the cleft lip images and to calculate the required 

parameters and to check their range. 
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INTRODUCTION 

Medical imaging plays an indispensable role on medical informatics.  Most  of  

imaging  processing  technologies  is  focused  on  the restoration , enhancement and 

identification of the locations  of  disease o r  a f f e c t e d  p a r t  on images to assist the 

physicians on medical diagnosis.  

 A cleft is a fissure or opening a gap in human face. It is the non-fusion of the body's 

natural structures that form before birth. Approximately 1 in 700 children born have a cleft 

lip and/or a cleft palate. Cleft lip, cleft palate, and together as cleft lip and palate, are 

variations of clefting congenital deformity caused by abnormal facial development during 

gestation. Evaluation of cleft lip has become essential to evaluate the lip are in normal or 

abnormal cleft and to operate it. Many assessment methods have been introduced during the    

schemes that have been studied; two primary methods for analyzing cleft lip evolved the 

normal and abnormal.  

 According to paper [1] four degrees of severity of the deformity was discussed. The 

preoperatively four degrees are mild, moderate, severe and very severe. The results obtained 

by rhinoplasty was discussed .  

In previous work [2] The asymmetry of nostril was analyzed and compared using 

difference in angle, area and distance between the two nostrils . This previous work was 

analyzed to determine the degree of nose deformity.  

Surgical repair for congential Macrostomia: Vermillion square flap method [3] 

describes the midpoint of the upper lip is determine at a point between the two peaks of cupid 

http://en.wikipedia.org/wiki/Cleft
http://en.wikipedia.org/wiki/Congenital_deformity
http://en.wikipedia.org/wiki/Gestation
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bow. Cupid bow is a facial feature where the double curve of a human upper lip is said to 

resemble the bow of cupid. The extend of transverse facial length between the midpoint and 

the lateral end of the non cleft side is transposed to the cleft side. This type of reconstruction 

positioned midpoint and vermillion border. Vermillion square flap method the first two step 

are done by manually.  

            Due to analog and digital conversion errors, bit –errors in transmission, there are dark 

pixels in bright region and bright pixel in dark region. This type of noise is known as salt and 

pepper noise. Evaluation of various filter  namely Median filter, Lee filter, Kuan filter , Frost 

filter,  Osrad filter  in the cleft lip images are computed and listed their performance . 

  This paper presents the physiological basis for these tests and their methodology, 

interpretation, and clinical application, along with illustrative examples. Pitfalls, liabilities, 

and threshold issues of cleft lip are also discussed. Computer assisted assessment has several 

advantages such as non-invasiveness, easy to use, in expensive and time efficiency. 

Moreover, it is easy to get digitized image due to the increased usage of high resolution 

digital camera recently. But further optimal analysis parameters should be developed to get 

more quantitative evaluation in the future 

This work describes the method to examine cleft lip images and to find out the 

physical variation parameters which could assist the physician to reconstruct the lip and the 

operation process done easily with the help of parameters obtained. Spatial and frequency 

methods are provided to preprocess gray-level of the cleft lip image evaluated by its basic 

values for calculating similarity compared with the normal. Center of the nostril and 

distance of the lip, angle between two lip axes and discontinuity distance of the cleft lip  

Then  noise is added to find its performance with various number of filters.  The 

performance of the filter can be evaluated by its basic values for calculating waveform 

similarity. (1) Center of the nostril and distance of the lip (2) angle between two lip axes (3) 

The above mentioned values are plotted. 

 

 

VARIOUS FILTER TECHNIQUES : 

 

MEDIAN FILTER[4]: 

The median filter is a nonlinear digital filtering technique, often used to remove noise. 

Such noise reduction is a typical pre-processing step to improve the results of later processing 

(for example, edge detection on an image). Median filtering is very widely used in digital 

image processing because, under certain conditions, it preserves edges while removing noise. 

 

FROST FILTER[5]:  

N x N kernel is moving to the total image and replaces the pixel of interest with a 

weighted sum. The weighting factors decreases with distance from pixel of interest. As 

variance within the kernel increases the weighting factors also increases for central pixels. In 

X-ray images quantum noise is removed with the help of below formula. 
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K1= Normalized constant ≈1 

K= damping rate ≈1 

 

 

 

 

http://en.wikipedia.org/wiki/Digital_filter
http://en.wikipedia.org/wiki/Signal_noise
http://en.wikipedia.org/wiki/Edge_detection
http://en.wikipedia.org/wiki/Image_processing
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LEE FILTER [6]: 

 Lee filter is a standard deviation based filter that filters data based on the below 

shown equation. The pixel being filtered is replaced by a value calculated using the equation 

with the help of surrounding pixels. )},(1{),(),(),( ),(
__________^

yxwyxwyxIyx yxIR    

 (x,y)    = Spatial Co-ordinates 

 R(x,y)  = Filtered Image  

I(x,y)    = Observed Image  

W(x,y)  = Weighting function 
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CN = Noise coefficient  

σn   = Standard deviation 

n =mean  

CI  = Observed image coefficient 

I Standard deviation  


_

I  Mean 


________

),( yxI  Mean Of Observed image  

 

KUAN FILTER : 

  It follows all the equation mentioned in LEE filter differs only  in the calculation of 

weighting function  
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OSRAD FILTER: 

(Oriented speckle reducing anisotropic diffusion) 

 The traced and various standard landmarks, lines and angles are measured and 

recorded. This allows comparison with normal values for a population and assessment of 

growth and/or effects of treatment. 

 

METHODOLOGY  
Edge detection is a fundamental technique for identifying points in an  image at which the image 
brightness changes sharply or discontinuities. At each image points, 3X3 operator convolved and 
yields value for edge and zero for region of constant image intensity. The 3X3 kernal was used for 
calculation. Result images are shown in figure (8) 

G= 
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After Cleft lip images are subjected to edge detection using edge detection algorithm, 

the mouth edge points are pointed with the help IMTOOL  in MATLAB Tool box. The two 

lip extreme points and nose tip points are marked. Distance between the extreme Lip points 

are marked. Cleft lip deformity can be determined by visual inspection of the symmetry of 

http://en.wikipedia.org/wiki/Digital_image
http://en.wikipedia.org/wiki/Luminous_intensity
http://en.wikipedia.org/wiki/Luminous_intensity
http://en.wikipedia.org/wiki/Luminous_intensity
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both side of the lip[2] . Depending on the magnification degree of the image, same distance 

may have variation when measured and difference may occur interpersonally , So the 

deviation should be determined using the ratio between distances rather than the actual 

distances measured. The asymmetry portion was analysed and compared using difference in 

angle and distance in  the two sides. Using edge detection the outline of the image is obtained 

to calculate the required parameters by using image tool finally the obtained parameters are 

used to find the level of severeness  

Lower lip distance (d1), left side mouth opening (L1) , right side mouth opening (L2) 

angle between right side (q1) and left side (q2)  are pointed in the resultant image . The ratio 

between L1 and L2 should be close to unity for an optimal effect of non cleft image .These 

five quantities are used to evaluate to find the clefted side, severities level and angle of 

inclusion. 

 

RESULT AND DISCUSSION: 

 Quantitatively, median filter results better than all other filters for salt and pepper 

noise in cleft lip images, not surprisingly , other filters have undertaken efforts to denoise and 

yields better result.  The values SNR , PSNR ,RMSE ,MSE and COC are directly calculated 

in the spatial domain . In the context of the median filter, this allows high SNR compared 

with other filter. Root mean square (RMSE) value and PSNR vales are also calculated 

   RMSE =
mn

jiYjiX  2)),(),((
 

 Peak signal to noise ratio 

  PSNR=
RSME

Log
255

20 10  

Here X(i,j) is the pixel value of original cleft image , Y(i,j) is the pixel value of 

filtered image , m and n are the total number of pixel in the row and the column dimensions 

of the image . If the value of RMSE is low and the value of PSNR is high then the noise 

reduction approach is better. Coefficient of Correlation (CoC) values are  also better for 

Median filter .  

Fig ( 9) list distance and the angle for a drawn line. Starting with the left side angle at 

one point is chosen as the reference line horizontal line similarly right side angle. This 

process is carried out to detect and calculate similarity in the cleft lip image. Triangles are 

also created and distance determined. If they are appeared closely to unity , that part may 

detected as with the normal mouths. Two problems are defined affected cleft  and non 

affected cleft which focus on ratio value. 

 
Fig  1: Noise image                                Fig 2: Median filter                    Fig 3: Lee filter  

NOISE IMAGE
Median filtered image

Lee Filter output
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Fig 4 : Kuan filter                       Fig 5 : Frost filter                   Fig 6 : OSRAD filter 
 
 

      
  Fig 7 : Input filter                            Fig 8 : Edge Filter                     Fig 9 : Distance marked  

 

Table 1.Quantitative evaluation of the Various Filters 

Filter type  SNR PSNR RMSE  MSE COC 

Median filter 9.8326 16.1146 39.8851 1590.8182 0.96103 

Lee filter 0.69015 16.3401 38.8628 1510.31 0.56028 

Kuan Filter  0.22887 20.8288 23.12792 537.2767 0.82258 

Frost Filter 0.20726 21.7263 20.9037 436.956 0.85506 

Osrad Filter 0.65049 19.1266 28.1974 795.0933 0.77102 

 

 

CONCLUSION: 

This method is simple and easy to implement. This is the first step towards 

computerization of cleft lip images distance calculation . The quality of denoised image is 

measured by the statistical quantity parameters and concluded the median filter shows better 

result. Based on measurement data with the help of image tool box, this method calculated 

the cleft lip region. Hence the cleft lip and cleft palate are correlated, future work is focused 

on automating one of the few remaining highly manual and other area of the cleft images. 
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