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Abstract— we propose a new algorithm for boundary 

detection of various types of medical images. This algorithm is 

basically implemented in two steps. In first part vector 

information of image is calculated. In the second step texture 

information is calculated. In this method magnitude and 

directions, both are considered while calculating vector 

information. The vector details of image give idea about edge. 

Texture details are used to derive edge map. Not only 

magnitude of image but direction is also considered so this 

paper gives better result as compared to previous methods. 

Keywords— vector information, edge, boundary detection. 

I.  INTRODUCTION  

In past years different types of algorithm are developed 

for detection of boundary of medical images. In field of 

image processing, segmentation is very important for 

various purposes. Segmentation also plays vital role in 

boundary detection. Two types of segmentation methods 

are available for boundary detection one which is based on 

edge data and another one which is based on regional data. 

Roberts, Sobel, Prewitt, Laplacian, and Canny[2], these are 

segmentation methods based on edge data and all of which 

are based on the difference of gray levels. Thresholding, 

clustering, region growing, and splitting and merging these 

are segmentation techniques based on regional data. This is 

based on similarity of regional data. But both of them have 

some limitations in boundary detection if that image 

contains noisy information. In image processing, there are 

many algorithms are available to overcome these 

limitations. Gradient is also an important for detection of 

boundary. But gradient based edge detection has several 

difficulties. In medical image, correct boundary is never 

detected because of noise content. Most of methods cannot 

give correct estimation of boundary. Normally medical 

images are very complex and too much noisy. To solve this 

problem this new algorithm is proposed. 

II. BLOCK DIAGRAM OF PROPOSED SYSTEM 

This algorithm is calculated in different steps. First step 

includes reading image. Then preprocessing and 

enhancement is carried out to remove noise and to improve 

image quality. Boundary detection algorithm helps to find 

correct boundary of noisy image [13]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig1.Block diagram of proposed work 

 

As shown in block diagram work is carried out in 

various stages. Reading of input image, pre-processing and 

image enhancement, calculation of vector information, 

calculation of texture information, boundary detection 

algorithm.For filtering purpose we are going to implement 

low pass or median filter. Median filter is used to reduce 

noise in preprocessing stage. Nonlinear digital filtering 

technique, often used to remove noise is referred as median 

filter. Image enhancement is also carried out to improve 

quality. Convolution between original image and 

corresponding mask gives idea about vector information. 

Texture information is obtained from Law’s texture and 

canny edge detection. Finally boundary detection algorithm 

is applied to yield correct boundary of input image. 

III. CALCULATION VECTOR INFORMATION 

 

Suppose input image is represented by I(x, y).By using 

following equations vector information is calculated. 
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 Each element is the convolution between the image and 

the corresponding difference mask which are calculated 
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using the Gaussian  vector operator. These operators are 

represented in the x and y directions, respectively. 

Magnitudes of edges and directions of edges of an object 

give vector information. But in noisy images the vectors 

may distribute randomly in magnitude and direction. To 

overcome this limitation average is calculated. Because of 

which average of all the values in the local neighborhood is 

calculated and it is placed at position of each vector. In this 

algorithm 3 × 3 window is considered. 

IV. CALCULATION OF TEXTURE INFORMATION 

Important information about boundary is obtained at 

this stage. Law’s texture and Canny edge detection yields 

edges of objects in an image[13]. Here texture details of 

image are obtained by performing convolution of input 

I(x.y) with the mask. Mask is calculated by the 

multiplication of column vector L and its transpose. Where 

L=(1, 4, 6, 4, 1).Then input image is convolved with 

texture mask to derive output image. After this edge 

detection is carried out using canny operator. Basic purpose 

of using canny edge detector is to reduce noise and locate 

object boundary. In canny edge detector previous output 

image is convolved with Gaussian filter. After that 

magnitude and direction of gradient is obtained. Finally 

thresholding is done to detect edges. At this step texture 

details are obtained from input medical image. 

V.   BOUNDARY DETECTION ALGORITHM 

At this stage boundary of object is detected. In most of the 

algorithm only magnitude of information is used to derive 

boundary. But in many applications this method cannot 

detect correct boundary. So in this method along with 

magnitude, direction of input image is calculated and 

which is used as basic information for searching correct 

boundary. This  algorithm uses information obtained at 

previous stage i.e vector information and texture 

information .In this way here more information is available 

that will be useful for correct boundary detection. And 

probability of error will also be very less as compared to 

previous methods. 

VI.  STARTING POSITION  

This stage is performed to determine a starting 

position of edge which can be used for the boundary 

detection. This starting position estimation is very 

important. If this is taken incorrectly then incorrect 

boundary will be detected at final output. Determination of 

starting position of image is very difficult and it takes too 

much time in computation. In this algorithm the starting 

position of edge is determined by the different steps. 

Average magnitude of the image I(x,y) is determined at 

first stage. Average magnitude is indicated by M (i, j).The 

position that represents high magnitude should be a good 

element of strong edges on the image. Then for each and 

every pixel density of edge is calculated from vector 

information and texture information. To determine edge 

length, density of image is calculated by considering every 

pixel. Following equation is used to obtain the density of 

edge length in each pixel. Density is indicated by d (i, j). 

 

d(i, j) = N(i, j)/max N(i, j)                    (4) 

Here   N (i, j) represents the number of connected pixels at 

each position of pixel. At last stage summation of average 

magnitude and density of edge length determined which 

represents starting position of image. Starting position is 

indicated by S(i ,j). 

 

S(i, j) =1/2(M(i, j) + d(i, j)).                (5) 

 

Finally thresholding may be carried out so that it will 

represent correct starting position. If Tmax < S( i, j) then 

S(i, j) is the correct starting position of edge. Here 

threshold is equal to 95 % of its ,maximum value. 

VII. PERFORMANCE PARAMETERS 

Different types of medical images such as lung cancer CT 

image, Heart images, Lung nodule MRI image are tested 

by this algorithm. And various parameters are calculated 

such as probability of error, Hausdorff distance, Mean 

square error and peak signal to noise ratio. Following table 

shows calculation for different medical images. 

 

Table1 .Observation Table 

 
Image Probability of 

error 

Hausdorff 

distance 

MSE PSNR 

Lung cancer 
CT image 

 

4.9208 3.7417 0.03 63.86 

Heart CT 
image 

 

4.1725 3 0.00 76.01 

Lung image 3.7891 3.3166 0.03 63.92 

Lung nodule 
MRI image 

 

4.0393 3.8730 0.01 68.66 

Lung cancer 

MRI image 

6.4276 4.1231 0 78.52 

VIII. RESULT 

RESULTS FOR ABOVE IMAGES ARE SHOWN BELOW 

 

 
 

(A) ORIGINAL IMAGE OF HEART            (B) FINAL OUTPUT 
 

Fig.2 Original and final output of heart image 
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(A)LUNG CANCER ORIGINAL IMAGE          (B) FINAL OUTPUT 

 
Fig.3 Original and final output of lung cancer image. 

 

 

 
 

A)LUNG  ORIGINAL IMAGE                                    (B) FINAL OUTPUT 

 
Fig4.Original and final output of lung image 

 

 
 

A)LUNG  (MRI) ORIGINAL IMAGE              (B) FINAL OUTPUT 

 
Fig4.Original and final output of lung MRI image 

 

CONCLUSION 

We introduced boundary detection algorithm for 

noisy medical images. It can also be applied to any image 

processing problems in which ill-defined edge is 

encountered.  This is another advantage of our proposed 

method over the classical contour models to detect the 

correct object boundary. It gives better results as compared 

to previous models. Also computation cost for this method 

is very less as compared to previous methods. 
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