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Abstract

Morphological Image Processing is a useful tool in digital image processing because it can rigorously quantify many
features of the geometrical structure of a way that is consistent with human intuition and perception. Morphological
processing may remove noise and clutter from images, as well as alter them according to the size and shape of the items
of interest. Linear Image Processing is sometimes used instead of Morphological Image Processing since it changes the
underlying geometric form of an image, although Morphological Image Processing does not lose the image's
information.
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1. Introduction

The cornerstone of morphological image processing is the analysis of a two-valued picture in terms of a given geometric
form known as a structuring element. The discipline of biology that deals with the form and structure of animals and
plants is known as morphology.

A method for extracting essential properties from pictures that may be used in morphological processing for the
representation and description of area forms that is particularly well-suited.

Morphological processing refers to operations that reduce an object to a more revealing shape by hitting or fitting it
with structuring features. These structural components are shape primitives that have been created to represent a
particular characteristic of the data or noise. Morphological transformations are performed on data by applying these
structuring elements to it using various algebraic combinations. In forensics, morphological image processing methods
are used on binary images.

2. Literature survey

Magnetic Resonance Imaging (MRI) is a form of brain imaging equipment that creates a detailed picture of the brain
using a magnetic field and radio waves. Additionally, it also emits no harmful radiation into the environment.
Mathematical morphological-image processing is used to increase the contrast of the MRI image. Because of the picture
enhancement, doctors were able to make more accurate diagnosis. The image is not only brightened, but the skull is
also removed utilising mathematical morphological-image processing. The opening operation will smooth the object
image, break down the bridge, and remove small objects, whereas the closing operation will create small breaks and
holes. The MRI image is improved at the end, and the skull stripping allows for a more accurate diagnosis.
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After locating the spots on the DNA microarray picture, the image must be strengthened and improved in quality so that
the image's information can be extracted. As a result, this study employs mathematical morphological-image processing.
Morphological opening and closure is a technique for improving image quality by manipulating the erosion and
dilatation processes. In the opening phase, the picture is eroded and then dilates, whereas in the closing process, the
image is eroded and then dilates. By reducing specific noise from the image, the threshold of the image can improve
image quality. Pixels with a value less than or equal to the threshold value are set to zero, while pixels with a value
greater than or equal to the threshold value are set to one.

Autonomous underwater vehicles (AUVs) were primarily utilised by scientists to research and comprehend the ocean
ecosystem, particularly in the monitoring of plankton. The Visual Plankton Recorder (VPR) was created to record the
images during the observation in order to do so. The Regions of Interest (ROIs) focusing on the area where the plankton’
photos were predominantly located were saved in the memory as the visuals were recorded. One of the seven phases
that the picture will go through is the morphological operation, or opening and closing procedure. The opening
procedure in this case removes a small bit of noise, while the closure step reconnects the areas divided by small holes.
Clear images of plankton may be detected by repeating the process, and the little amount of plankton can be identified
by repeating the process.

3. Implementation

3.1. Fitting and Hitting

The Structuring Element is placed in all positions or potential locations in the binary image and compared to the pixel's
surrounding neighbourhood.

A binary correction is similar to the morphological procedure. When the operation is logical rather than mathematical.

The anchor pixel

/

Figure 1 Structuring element

Let's say there are two 3x3 structural pieces
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A, B, and C are the three places in which the S1 and S2 structural components should be put in a particular picture.
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Figure 2 A, B and C are places in which S1 and S2 put in particular picture
A binary image was used to assess the fitting and hitting of Structuring Element S1 and S2.

3.2. Fit

The structuring element is said to FIT the image if each of its pixels is set to '1" and the matching picture pixel is likewise
l1.'

Both S1 and S2 fit the image at 'A" in the example above (keep in mind that structural element pixels set to '0" are
discarded when checking for a fit). S2 corresponds to the image at 'B," but neither S1 nor S2 corresponds to the image
at'C.'

3.3. Hit

A structuring element is said to HIT and image if any of its pixels are set to '1".The image pixel that corresponds to it is
alsoa'l". (We also ignore picture pixels whose corresponding structural element pixel is '0' in this case.)

S1 and S2 HIT the picture in neighbourhood ‘A" in the example above. The same may be said for 'B'. In the 'C'
neighbourhood, however, only S1 HITS the image.

In this notion, HITS stands for union, while FITS stands for intersection.

Furthermore, the set operations intersection and union can be replaced by the Boolean operators 'AND' and 'OR'

4. Erosion and dilation

4.1. Erosion

Objects shrink as a result of erosion. The structural element chosen determines the amount by which they shrink.
Erosion shrinks an object's size by erasing or eroding the pixels on its edges.

The erosion of an image 'A’ by a structural element 'B' is denoted by the letters AB.We place 'B' so that its origin is at
picture pixel coordinate (x, y) and apply the rule to compute the erosion.

1 if ‘B’ Fits ‘A’,

gxy)=

0 otherwise

Repeat for all pixel or x and y coordinates. Erosion creates a new picture that emphasises all of the places in the input
image where the origin of a structural element fits. The erosion procedure appears to remove a layer of pixels from an
item, effectively diminishing it. Both the inner and outer margins of areas are degraded of pixels. As a result, erosion
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will grow the holes enclosed by a single zone while also widening the spacing between them. Small extrusion on a
region's limits will also be eliminated by erosion.
Erosion is defined as follows for binary images:
E(A,B)=A0OB

The picture is A, and the 3x3 structural element is B
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Figure 3 Erosion in a Binary image

1

Figure 4 Separating the objects using erosion

4.2. Dilation

Dilation causes objects to dilate or expand in size. The volume and manner in which they expand is determined by the
structural element used. By adding pixels to the margins of an item, dilation enlarges it.

AB represents the dilation of a picture 'A' by a structuring element 'B'. We locate 'B' so that its origin is at pixel location
(x,y) and use the rule to compute the Dilation.
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1 if ‘B’ hits ‘A’
gxy)=

0 otherwise

Carry on with the process for all pixel coordinates. Dilation generates a new picture that depicts all of the places where
the structuring element's origin HITS the input image. It does this by adding a pixel layer to an object, expanding it.
Dilation will shrink the holes enclosed by a single area and make the gaps between various regions smaller by adding
pixels to both the inner and outer bounds of regions. Any little encroachment into a region's borders will be filled by
dilation.The form of the structural member, as well as its size, has an influence on dilation. Dilation is a morphological
technique that may be used to both grayscale and binary pictures. It helps in grayscale picture extraction. It helps in the
extraction of the images outside boundaries.

For binary images, the dilation operation is defined as follows:
D(A,B)=A®B

The picture is A, and the 3x3 structural element is B
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Figure 5 Dilation in Binary image

Figure 6 Combining the objects using Dilation
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5. Opening and closing

5.1. Opening

It's a strong operator that creates by combining erosion and dilation. By opening the box, the items are separated.
Dilation increases the size of a picture, whereas erosion decreases it. Opening an image smoothes its contour, fractures
narrow isthmuses, and eliminates thin protrusions in general.

AB stands for Erosion followed by Dilation, and it refers to the opening of an image 'A’ by a structural element 'B.’

AoB=(AOB) @B
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Figure 7 Opening operation in a Binary image

5.2. Closing

It produces a strong operator by combining erosion and dilation. Objects are brought together when they are closed.
Closing, like opening, tends to smooth out contour areas, but it also fuses minor breaks and long thin gulfs, removes
small holes, and fills in gaps. AeB is a dilatation followed by erosion that occurs when an image 'A’ is closed by a
structural element 'B.'

A®B=(ADB)OB

Closing is achieved by eroding a dilated picture. Closing puts fractured things together and fills in gaps in objects.
Following the closure of one or more dilations, one erosion occurs.
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Figure 8 Closing operation in a Binary image
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6. Results and analysis

6.1. Start Page

MORPHOLOGICAL IMAGE PROCESSING

Figure 9 Morphological image processing done through selection of the image

6.2. Image Selection

MORPHOLOGICAL IMAGE PROCESSING

Figure 10 Image is selected from the storage

6.3. Accuracy Analysis

MORPHOLOGICAL IMAGE PROCESSING

Figure 11 Conversion of original image into Gray Scale image
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MORPHOLOGICAL IMAGE PROCESSING

MORPHOLOGICAL IMAGE PROCESSING

Figure 13 Erosion of the binary image

MORPHOLOGICAL IMAGE PROCESSING

Figure 14 Dilation of binary image
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7. Conclusion
In the beginning, the foreground is kept. The shutting preserves the background region. The approach of opening and

closing in morphological image processing reduces picture noise.

Morphological processing may remove noise and clutter from images, as well as alter them according to the size and
shape of the items of interest. Linear Image Processing is sometimes used instead of Morphological Image Processing
since it changes the underlying geometric form of an image, although the information in the image is not lost during
Morphological Image Processing.
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