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Abstract: The purpose of this project is to facilitate the user to extract damage part of fruit from given input image. To 
facilitate the user to get the segmented damage part of fruit of input image in very less time. The user needs to only input 
image of different fruits. Bilateral filtering is a nonlinear filter that considers intensity variation as well as spatial closeness in 
the noise smoothing process. Spiral architecture is a relatively new concept in the area of image representation and also 
offers distinct advantages. The approach to edge detection is multi-scale for fruit grading system using bilateral filter. 
 
 
METHODOLOGY 
 
 Hence we have proposed the two 
segmentation methods multi-scale edge detection 
with watershed segmentation and color based 
segmentation using K- means. Color based 
segmentation is based on fruit color and its 
difference. we compare the results of both 
segmentation and the water segmentation 
outperforms the color based segmentation in all 
respect. 
Keywords:-bilateral filtering, multiscale edge 
detection, spiral architecture.  
 
I. INTRODUCTION 
 

Image segmentation is an important domain 
in digital image processing. The clustering 
approaches can be categorized into two general 
groups: partitioned and hierarchical clustering 
algorithms. Partitioned clustering algorithms such as 
K-means widely used in many applications such as 
data mining, compression, image segmentation, and 
machine learning. 

 
Edge detection is a vital preprocessing step 

towards high-level image analysis. A way for 
improving the accuracy and quality of edge detection 
of noisy contaminated image is to preserve edge 
details while removing noise. In this paper Spiral 
Architecture is used to sample image data. Spiral 
Architecture provides powerful computational power 
and enables image to be uniformly partitioned and 
distributed to various processors for parallel 
processing. 
 
II. LITERATURE REVIEW 
 
History 

 In this paper, two segmentation methods are 
Multi-scale edge detection [3] with watershed 
segmentation and color based segmentation using K-
means[4]. Color based segmentation is based on fruit 
color and its difference. 

  
 Introduction 

 Fruits are graded manually by a 
conventional grading system of Fresh Fruit Bunches 
(FFB). The most difficult is to classify and sort the oil 
palm fruit bunches since it is labor intensive, slow 
and can be inconsistent due to fatigue. 
  

 Watersheds Algorithm 
Watersheds may also be defined for image 

segmentation. There are also many different 
algorithms to compute watersheds. Watershed 
algorithm is sensitive to weak edges. In the 
application of watershed image segmentation 
algorithm, image preprocessing or post-processing 
are often made to limit the number of the regions that 
allowed existing. 
  

 Two K-Means algorithms[4] 
Two K-Means algorithms have been 

implemented. The first clusters the pixel information 
from an input image based on the RGB color of each 
pixel, and the second clusters based on pixel 
intensity. The algorithm begins with the creation of 
initial partitions for the data. The clustering based on 
pixel color will be considered first. 
 

 Multi-scale edge detection [3] 
 Multi-scale edge detection with bilateral 

filtering in Spiral Architecture. In this research, edge 
detection is accomplished by applying a new bilateral 
filtering technique specifically designed for Spiral 
Architecture, integrating the multi-scale approach to 
edge detection. The kernel coefficients of a bilateral 
filter are determined by the combined closeness and 
similarity function. 
  

 Region Merging  
The watershed computation of the image 

mostly results in an over-segmentation, this can be 
solved by performing region merging on segmented 
image. 
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III. DESCRIPTION OF WORK WITH 

RELEVANT LITERATURE 
 

A. Theme 
The kernel coefficients of a bilateral filter 

are determined by the combined closeness and 

similarity function. 2:f be the original 
brightness function of an image which maps the 
coordinates of a pixel (x, y) to a value in light 
intensity. Then for any given pixel a at (x, y) within a 
neighborhood of size n, which has a0 as its centre, its 
coefficient assigned by the range filter r(a) is 
determined by the following function: 
 

    
                                                                            
(1) 
Similarly, its coefficient assigned by the domain filter 
g(a) is determined by the closeness function below:  

                     (2)                                               
Where t is the scale parameter. 
For the central pixel of the neighborhood a0, its new 
value, denoted by h(a0 ) , 

          
(3) 
k is the normalization constant and is defined as 
follows 
 

  
   
 The normalize k is necessary because the 
average image intensity should not be affected by 
multiplying the mask with the original image. 
Application of the new bilateral smoothing filter 
produces, for each pixel in the image, a weighted 
average such that the central pixel a0 contribute more 
significantly to the result than its neighboring pixels. 
Level of smoothness depends on the value of the 

scale parameter chosen and . The stronger the 
scale and  the higher level of smoothness will be 
achieved. Following bilateral smoothing the edge 
detection algorithm performs edge point marking 
based on the method developed.  
 

 
Fig. Multi- Scale edge detected image 

 
Major steps of edge detection algorithm with bilateral 
smoothing for Spiral Architecture are presented 
below: 
  
1. Initial edge detection. Edge map of the original 
input image gives the most precise locations of edge 
points because it is not affected by smoothing. Set 
this edge to E; 
  
2. Edge detection for newly smoothed image. Edge 
points are marked according to the method defined in 
[8]. Denote this edge by Es 
 
3. Edge Map Update. Edge map E and Es are 
compared. Edge map E is depended on for its more 
precise edge locations and edge map of the smoothed 
image Es is used to eliminate some false edge points 
for the smoothed image has less noise than the 
original one.  
 
4. Repeat Step 2, 3 and 4 with systematically 
increased smoothing strength until the new current 
edge map is not significantly different from the one 
obtained at the end of last iteration. 
  

B.    Organization 
                The project is organized as follows  
 
1. Multi-scale edge detection [3] 
2. Watershed Segmentation     
3. Region merging.  

 
We introduced Multi-scale Edge Detection 

algorithm in the pretreatment process, and 
simultaneously achieve the effects of noise-removing 
and edge-strengthening. Then the preprocess image 
will be selected as input of watershed segmentation, 
thus we get a more accurate segmentation results. 
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Finally we perform region merging to the images in 
order to remove the over-segmentation effect. We 
implement this algorithm in Matlab7.8; the specific 
process is shown in Figure.  

 
C.    Proposed experiment work 

 
 Objective of research and Hypothesis 

Our method is applied to Fruit segmentation; 
Measure the standard deviation      
with the area, the formula 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*100 
 
Sais the area of the fruit which to be assessed, Sb is 
manually segmented results. Calculate the effect 
according to the above equation above. 
 

 Methodology 
 
                    Our work is to compare different images 
and calculate damage part in area wise in each type of 
image using different algorithms.  
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