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This research introduces an innovative approach for pattern recognition
in medical images through the application of Robert's edge detection
method. Pattern recognition in medical images has great significance in
disease diagnosis and patient care management. Edge detection is an
important stage in image processing which aims to determine the
boundaries of objects in the image. Robert's edge detection method is
one of the classic methods that has been used in image processing.
However, improving edge detection performance is needed to improve
accuracy in pattern recognition in medical images. In this study, we
propose a modified variation of Robert's method to increase the
accuracy in finding edges in medical images. The proposed innovative
approach is tested using a large and diverse medical image dataset.
Evaluation is carried out by comparing the edge detection results using
the conventional Robert method with the results using the proposed
modified method. Quantitative analysis is carried out to measure the
performance improvements achieved. Experimental results show that
the modified Robert edge detection method produces significant
improvements in precision and accuracy in finding edges in medical
images. These results indicate that the proposed innovative approach
has the potential to improve pattern recognition in medical images and
can make valuable contributions in the diagnosis and management of
diseases.
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INTRODUCTION

Currently, many real problems and scenarios require pattern recognition to help solve
complex problems more quickly, especially problems that cannot be solved using traditional
human heuristics.(Hasbi et al.,, 2022). Edge detection is an important pre-processing
operation in image processing and pattern recognition. This operation involves identifying
and tracing sharp and sudden discontinuities to extract meaningful information from an

image(Junoh et al,, 2017).

Pattern recognition in medical images is one of the important aspects in the world of
modern medicine(Hauser, 2022). In computer vision and medical image processing, object
recognition is a major concern today(Rani et al., 2022). Medical images such as X-rays, CT
scans, MRI, and ultrasound are widely used for disease diagnosis, treatment planning, and
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patient monitoring. However, to analyze medical images properly, it is necessary to have
reliable and accurate techniques to recognize important patterns in the images(Djellali et al.,
2020). Edge detection is a crucial feature in Computer Vision that aims to extract important
information from digital images(Kumar et al.,, 2021). Grayscale shapes and shading were
chosen with the aim of mimicking the structures and edges that appear in medical
images(Urbaniak & Wolter, 2021).

As a part of image analysis, edge detection is often used for further segmentation or
more precise measurements of various elements in an image(Nikolic et al.,, 2017). Robert
edge detection is a gradient-based edge detection method used to find edge pixels in an
image(Chaple et al.,, 2015). This operator processes light-density images in a convenient and
fast solution(Selvakumar & Hariganesh, 2016).

Edge detection is one of the critical stages in medical image processing(Lv, 2023). The
edges of objects in an image mark significant changes in pixel intensity, and determining
these edges is important for separating the object from the background and determining the
object's boundaries. A good edge detection method will help in identifying anatomical
structures and pathological anomalies in medical images(Waili, 2023).

One edge detection method that has been widely used is the Robert method. This
method uses convolution operators to detect sharp changes in pixel intensity(Wei & Xu,
2021). Although Robert's method has provided acceptable results in many applications,
there is still room for improvement in edge detection performance, especially in the context
of complex and diverse medical images.

METHODS
Innovative edge detection refers to new techniques or methods developed to identify edges
or sharp changes in digital images or signals. Edge in this context refers to the border
between an object and the background in an image or signal, which is often the focal point
in image processing and computer vision. More accurate pattern recognition or better
identification of anatomical structures in complex medical images.

Pattern Recognition

Pattern Recognition in Medical Images is a field in computer science and medical technology
that aims to develop methods and algorithms for analyzing and interpreting medical images
automatically or semi-automatically. The main goal of pattern recognition in medical images
is to detect, classify, and extract relevant information from medical images, such as X-rays,
MRIs, CT scans, ultrasounds, and others.

Medical Image Edge Detection with Sianificant Ed
Collection Robert's Method 'gnifican ges
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Edge Detection

Innovative edge detection is a concept in the field of digital image processing that refers to
the development of new methods, techniques, or algorithms aimed at identifying edges or
sharp changes in images in a more efficient, accurate, or adaptive manner than existing
approaches. Edge in this context refers to the border or transition between an object and the
background in an image.

Medical Image

Medical Image refers to images or visualizations produced from various medical imaging
technologies such as X-rays, computed tomography (CT), magnetic resonance (MRI),
ultrasound, and others. Medical imaging technology allows healthcare professionals to view
the internal structure of the human body in great detail without performing invasive
interventions.
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Figure 2. Image Pixel

Method Robert

Robert's method is an edge detection technique used in digital image processing. This
technique is used to find edges or sharp changes in images by identifying intensity
differences between neighboring pixels.

Solving steps using the Robert Method:

Perform calculations using the 2x2 operator to perform edge detection in the image

1. Use a grayscale image with free resolution, and here | use 5x5 resolution

2. Find the value of Robert Horizontal (Rx) =[(1) _01]

3. Find the value of Robert Vertical (Ry) :[_01 (1)]

4. Find the Gradient value (G) =/Rx? + Ry?

RESULTS AND DISCUSSION
The process of pattern recognition in medical images begins with image collection from
various imaging modalities such as X-ray, MRI, or CT scan, followed by pre-processing steps
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to improve image quality. Next, the image is separated into objects and background through

segmentation, and important features of the objects are extracted.

88 | 79 | 32 | 57 | 100
82 | 100 | 158 | 72 | 98
88 | 120 | 147 | 109 | 97
91 | 89 | 123 | 61 | 105
54 | 53 | 55 | 55 58

Figure 3. Medical Image Sample

Display the pixel value of an input image

88 | 79 | 32 | 57 | 100
82 | 100 | 158 | 72 | 98
88 | 120 | 147 | 109 | 97
91 | 89 | 123 | 61 | 105
54 | b3 | 55 | b5 | 58

First Convolution

Perform calculations using the 2x2 operator to perform edge detection on the image which

aims to find the Robert Horizontal (Rx), Robert Vertical (Ry), and Gradient (G) values.

a) Find the Robert Hrorizontal value of the first convolution with the formula:

sz[é —01] [gg 17090]

Rx = (1.88 + 0.79 + 0.82 + (-1.100))

Rx = 88 + (-100)
Rx=-12
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The Robert Horizontal (Rx) convolution table is :
-12

Convolution

Perform calculations using the 2x2 operator to perform edge detection in the image with the
aim of finding the Horizontal Robert (Rx), Vertical Robert (Ry), and Gradient (G) values.

a) Find the value of the fifteenth Robert Horizontal convolution using the formula:

Ry Zllss sl

Rx=(1.123 + 0.61 + 0.55 + (-1.55))Rx =123 + (-55)Rx = 68
The fifteenth convolution Robert Horizontal (Rx) table is:

12 | -79 | -40 -41
38 | -47 | 49 -25
1 3 86 -93
38 | 34 68

b) Find the value of the fifteenth Robert Horizontal convolution using the formula:

Ry:Ry=w123+161+pL5a+osaRy=61+p5aRy=6Li é”%? gﬂ

The fifteenth convolutional Robert Vertical (Ry) table is:

-3 -68 -101 28
12 38 |-75 -11
29 58 -14 36
35 70 6

c) Looking for Gradient convolution valuesnext with the formula:G=G=G=G=G =
68,/Rx2 + Ry2V68% + 62\/4624 + 36v/4660

The convolutional Gradient Table (G) is:
12 | 104 | 109 | 50
40 | 60 | 88 | 27
29 | 58 | 87 | 100
52 | 78 | 68

Next Convolution
Perform calculations using the 2x2 operator to perform edge detection in the image with
the aim of finding the Horizontal Robert (Rx), Vertical Robert (Ry), and Gradient (G) values.
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a) Find the value of Robert Horizontal convolution using the formula:
Ry = i _ i _ o[t 07[61 105
Rx = Rx = (1.61 + 0.105 + 0.55 + (-1.58))Rx = 61 + (-58)Rx = 3[0 _1] cc cg ]

The next Robert Horizontal (Rx) convolution table is:
-12 -79 -40 -41
-38 -47 49 -25
-1 -3 86 -93
38 34 68 3

b) Find the value of Robert Horizontal convolution using the formula:

Ry =Ry = (0.61 + 1.105 + (-1.55) + 0.58)Ry = 105 + (-55)Ry = 50[_01 (1)] [[61 105]]

55 58
The Robert Vertical (Ry) convolution table is:

-3 -68 -101 28
12 38 |-75 -11

29 58 -14 36
35 70 6 50

c) Looking for Gradient convolution valuesabove with the formula: G=G=G=G=G =
50/Rx2 + Ry2V3% + 502v9 + 250072509
Gradient Table (G) convolutionnext is:
12 | 104 | 109 | 50
40 | 60 | 88 | 27
29 | 68 | 87 | 100
52 | 78 | 68 | 50

Looks up values and creates trashold tables
Finding the trashold value can be done by finding the minimum value and maximum value
from the Gradient (G) table first, then the two values are added and divided by 2, the
formula is:
Thrashhold = (min value + max value) / 2

=(12+109)/2

=121/2

=60.5 and rounded to 61
So, values in the Gradient (G) table that are greater than or equal to 61 will be changed to
a value of 1, and values in the Gradient (G) table that are smaller than 61 will become a
value of 0.

Trashold Table
0 1 1 0
0 0 1 0
0 0 1 0
0 1 1 0
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Figure 4. Medical Image Edge Detection Result

CONCLUSION

The use of Robert's method in edge detection in medical images provides promising
results in pattern recognition. Robert's method, although belonging to the category of
simpler edge operators, is capable of providing sufficient information to aid in the
identification of important structures in medical images, such as the edges of tissues or
organs. Innovative edge detection using Robert's method may have advantages in several
aspects, such as faster computing speed or the ability to handle images with low noise.
However, it is important to remember that its effectiveness depends on the application
context and the characteristics of the medical images being processed.
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