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ABSTRACT

The human vision system is mimicked in the format of videos and images in the area of computer vision.
As humans can process their memories, likewise video and images can be processed and perceptive
with the help of computer vision technology. There is a broad range of fields that have great specula-
tion and concepts building in the area of application of computer vision, which includes automobile,
biomedical, space research, etc. The case study in this manuscript enlightens one about the innovation
and future scope possibilities that can start a new era in the biomedical image-processing sector. A
pre-surgical investigation can be perused with the help of the proposed technology that will enable the
doctors to analyses the situations with deeper insight. There are different types of biomedical imaging
such as magnetic resonance imaging (MRI), computerized tomographic (CT) scan, x-ray imaging. The
focused arena of the proposed research is x-ray imaging in this subset. As it is always error-prone to do
an eyeball check for a human when it comes to the detailing. The same applied to doctors. Subsequently,
they need different equipment for related technologies. The methodology proposed in this manuscript
analyses the details that may be missed by an expert doctor. The input to the algorithm is the image in
the format of x-ray imaging,; eventually, the output of the process is a label on the corresponding objects
in the test image. The tool used in the process also mimics the human brain neuron system. The proposed
method uses a convolutional neural network to decide on the labels on the objects for which it interprets
the image. After some pre-processing the x-ray images, the neural network receives the input to achieve
an efficient performance. The result analysis is done that gives a considerable performance in terms of
confusion factor that is represented in terms of percentage. At the end of the narration of the manuscript,
future possibilities are being traces out to the limelight to conduct further research.

DOI: 10.4018/978-1-6684-7544-7.ch061

Copyright © 2023, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

This chapter published as an Open Access Chapter distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/) which permits
unrestricted use, distribution, and production in any medium, provided the author of the original work and original publication source are properly credited.



Advanced Object Detection in Bio-Medical X-Ray Images for Anomaly Detection and Recognition

INTRODUCTION AND LITERATURE REVIEW

Medical technology is growing with improved technological advancement, driving to an advanced level
of treatment and diagnostic in the twenty-first century. Day to day our food behavior is changing. The
human body meets an enormous amount of chemical substances. This is resulting in different categories
of infections, diseases, and syndromes. The current era demands to develop treatments that are efficient
enough. However, efficiency is not only the key when it comes to the time constraints for the treatment.
When technology fits properly into the medical sector, it can lead to an optimal solution for medical
treatment.

In ancient days’ technology was not much developed to detect different happenings in the human
body with the improvement of technology now a day we are capable enough to reproduce an imagery
system in different patterns. There are different types of imagery system that are MRI imaging, CT scan,
X-Ray imaging, ultra-sonic imaging. The proposed methodology deals with the development of object
detection techniques in X-Ray imaging.

X-ray is the light spectrums that has wavelength ranging from 0.01 to 10 nanometer and corresponding
frequency range varies from 3*10'¢ to 3*10' HZ. The property of the light is such that it passes through
less dense material and obstructed through highly dense materials. The dense material from which the
X-Ray is being reflected is captured in the sensors to form the corresponding image of the object. This
principle of an X-Ray is the feature that drives this research in this manuscript. When patience is subject
to the X-ray bone reflects the light that is sensed by the sensor. In the same way if the body contains a
metallic part or any tumor that is, growing inside the body also shows the same characteristics as these
are also dense objects. The denser the object the more it will reflect the X-Ray beam. The objects that
are reflecting the X-Ray is represented as a light spot in the X-Ray imaging. Object through which the
light passes is represented as a dark spot.

CT scan is also a 3-dimensional extension of X-Ray imaging. The patience is allowed to lay down
on a bed and the complete body is scanned 360 degrees to generate the 3-dimensional image. These
three-dimensional images are generated through digital geometry processing which combines the angle
at which the images are taken and the corresponding images to form a 3-dimensional imaging.

When it comes to X-Ray image, it is very difficult to detect small objects with an eyeball check.
Sometimes doctors need to attain many patients so they have very little time for a particular patience.
The focus of the research in this manuscript is to detect important anomaly in X-Ray imaging. This
will result in less time consumption in the detection of metallic objects and tumors in the human body.
This will also enable the doctors to cure and advise many patients compared to an eyeball check on the
X-Ray imaging alone. A small mistake in the detection of these objects may cause a serious issue to
the patience’s body we cannot rely on the doctor eyeball check. In some cases, it is hard to detect minor
abnormalities. As the computer, vision technique uses pixel variation technique it can go to the pixel
level of the image and analyze it. This is very difficult for an experienced doctor even. Suppose there is
more than one part of the body that is infected by, a metal then even a minor variation is being detected
a highlighted. Subsequently, different doctors to do a root cause analysis of the anomaly can analyze
these highlighted areas.

When body cells start growing at a faster rate compared to their usual metabolic performance the
density of cells increases. This is the main reason behind the tumor. The early stage of cancer starts with
tumors. If somehow we able to detect there is a tumor present in a patience body at this stage it can be
detected and can be cured. About X-Ray as tumors are very dense rays cannot pass through. This results

1181



17 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/advanced-object-detection-in-bio-medical-x-ray-

iImages-for-anomaly-detection-and-recognition/315099

Related Content

Unraveling the Power of Al in Medical Imaging: A Deep Dive Into Image Processing

R. Shobarani, V. Sarala Devi, D. Usha, M. J. Bharathi, S. Pratheepaand K. Surya Prakhash (2024).
Enhancing Medical Imaging with Emerging Technologies (pp. 287-314).
www.irma-international.org/chapter/unraveling-the-power-of-ai-in-medical-imaging/344675

Dental Image Segmentation Using Clustering Techniques and Level Set Methods

Prabha Sathees (2023). Research Anthology on Improving Medical Imaging Techniques for Analysis and
Intervention (pp. 629-648).
www.irma-international.org/chapter/dental-image-segmentation-using-clustering-techniques-and-level-set-
methods/315067

A Software for Thorax Images Analysis Based on Deep Learning

Ahmed H. Almulihi, Fahd S. Alharithi, Seifeddine Mechti, Roobaea Alroobaeaand Saeed Rubaiee (2023).
Research Anthology on Improving Medical Imaging Techniques for Analysis and Intervention (pp. 1166-
1178).

www.irma-international.org/chapter/a-software-for-thorax-images-analysis-based-on-deep-learning/315097

The Impact of Artificial Intelligence and Machine Learning in Medical Imaging

Amrita, Pashupati Baniya, Atul Agrawaland Bishnu Bahadur Gupta (2024). Enhancing Medical Imaging
with Emerging Technologies (pp. 221-249).
www.irma-international.org/chapter/the-impact-of-artificial-intelligence-and-machine-learning-in-medical-imaging/344672

Fairness and Ethics in Artificial Intelligence-Based Medical Imaging

Satvik Tripathiand Thomas Heinrich Musiolik (2023). Research Anthology on Improving Medical Imaging
Techniques for Analysis and Intervention (pp. 79-90).
www.irma-international.org/chapter/fairness-and-ethics-in-artificial-intelligence-based-medical-imaging/315039



http://www.igi-global.com/chapter/advanced-object-detection-in-bio-medical-x-ray-images-for-anomaly-detection-and-recognition/315099
http://www.igi-global.com/chapter/advanced-object-detection-in-bio-medical-x-ray-images-for-anomaly-detection-and-recognition/315099
http://www.irma-international.org/chapter/unraveling-the-power-of-ai-in-medical-imaging/344675
http://www.irma-international.org/chapter/dental-image-segmentation-using-clustering-techniques-and-level-set-methods/315067
http://www.irma-international.org/chapter/dental-image-segmentation-using-clustering-techniques-and-level-set-methods/315067
http://www.irma-international.org/chapter/a-software-for-thorax-images-analysis-based-on-deep-learning/315097
http://www.irma-international.org/chapter/the-impact-of-artificial-intelligence-and-machine-learning-in-medical-imaging/344672
http://www.irma-international.org/chapter/fairness-and-ethics-in-artificial-intelligence-based-medical-imaging/315039

