IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876
Research Paper © 2012 IJFANS. All Rights Reserved

APPLICATION OF ARTIFICIAL INTELLIGENCE IN MEDICAL IMAGE
ANALYSIS FOR DISEASE DIAGNOSIS

Ramandeep Kaur, Kirna Devi
Guru Kashi University, Talwandi Sabo

Abstract

Artificial intelligence (Al) machine learning (ML) branch has been actually utilized in the
clinical field to analyze sicknesses. As well as diagnosing normal illnesses, machine learning
calculations have exhibited comparative capability in diagnosing extraordinary sicknesses.
While machine learning (ML) gives deliberate and refined calculations to multi-layered clinical
information, its precision in disease finding stays an issue of discussion. We really want a
method for applying different best in class calculations with ideal lines of code since various
machine learning strategies perform contrastingly for various medical services datasets. This
will permit us to look for the best machine learning technique to really identify a specific
infirmity more. In this review, that's what we show, with a couple of lines of code, one might
assess the exhibitions of a few machine learning calculations to disease finding for a given
dataset by utilizing libraries like AutoGluon. This will decrease the probability of an inaccurate
conclusion, which is a vital element to consider while dealing with individuals' wellbeing.
Involving the Maharashtra Diabetes Dataset as a premise, we assessed the viability of twenty
machine learning procedures.

Keywords: Machine Learning, Artificial Intelligence, healthcare, disease diagnosis,
AutoGluon, algorithms, accuracy, multi-dimensional clinical data.

1. INTRODUCTION

With the advancement of computerized medical care innovations like artificial intelligence
(Al), 3D printing, robots, nanotechnology, and so forth, the medical services industry is
changing just before our eyes [1]. There are a few possible in computerized medical care to
gather information after some time, work on remedial outcomes, and limit human mistake.
From machine learning to profound learning, computer based intelligence methods assume a
basic part in some prosperity related fields, like the treatment of various diseases, the
improvement of novel medical services frameworks, and the administration of patient
information and records. Furthermore, artificial intelligence approaches are the best in
diagnosing different problems [2]. The utilization of artificial intelligence (artificial
intelligence) to upgrade medical care administrations presents up 'til now incomprehensible
chances to further develop patient and clinical gathering results, save costs, and so forth [3-4].
Notwithstanding computerization, different models are being used, like contribution patients,
the "family", and clinical consideration experts for information age and suggestions, as well as
sharing information for cooperative evaluation building [5]. Simulated intelligence may
likewise be utilized to pinpoint the particular populaces or geographic areas that have higher
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than normal paces of infection or high-risk ways of behaving. Researchers have capably
utilized profound learning arrangements in demonstrative strategies to figure relationship
between the built environmental factors and the event of weight [6] [7].

1.1.Al's necessity for medical imaging

The development of quantitative and non-invasive evaluation methods for the early diagnosis
of Alzheimer's disease (AD) is essential for the start of therapy. Early diagnosis and treatment
planning in positron emission tomography (PET) imaging depend on tumor detection,
categorization, and quantitative assessment [8] [9]. Many methods have been put forth for using
quantitative evaluation to segment medical imaging data. On the other hand, a number of
quantitative techniques for assessing medical pictures are imprecise and take a long time to
process big volumes of data [10]. Al-powered analytical techniques can expedite diagnosis
results and increase diagnostic precision [11].

2. LITERATURE REVIEW

Using smartphone image diagnostic that is driven by a deep learning system, Mira (2024) [12]
proposed a strategy that was based on the technology. For the purpose of obtaining high-quality
photographs of the mouth in a short amount of time, the centered rule technique of image
capture was proposed on the market. For the purpose of mitigating the impact of picture
variability caused by handheld smartphone cameras, a resampling method was presented.
Based on this approach, a medium-sized oral dataset consisting of five different types of
diseases was produced. In conclusion, The study present a deep learning network that was
constructed not too long ago for the purpose of evaluating oral cancer detection. The suggested
method demonstrated a remarkable 83.0% sensitivity, 96.6% specificity, 84.3% accuracy, and
83.6% F1 on a total of 455 test pictures when it was put to the test. In comparison to a simulated
"random positioning" technique, the "center positioning™ method that was presented achieved
a performance improvement of around 8%. Furthermore, the resampling procedure achieved
an additional 6% gain in performance.

The article by Najjar, R. (2023) [13] that was evaluated provides a comprehensive account of
the introduction of artificial intelligence (Al) into the field of radiology. This development is
causing significant changes to occur in the healthcare environment. It recounts the development
of radiography, beginning with the discovery of X-rays and ending with the implementation of
machine learning and deep learning in contemporary medical image processing. The major
objective of this study is to shed light on the uses of artificial intelligence in radiology,
specifically highlighting the crucial roles that these technologies play in image segmentation,
computer-aided diagnosis, predictive analytics, and optimise workflow. There is a focus on the
tremendous influence that artificial intelligence has had on diagnostic procedures, personalised
medicine, and clinical workflows. The empirical proof for this impact comes from a number
of case studies that were conducted across a variety of medical specialties. The incorporation
of Al into radiology, on the other hand, is not without its share of difficulties. In this paper, we
delve into the complicated maze of challenges that are intrinsic to Al-driven radiography.
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These challenges include data quality, the mystery of the "black box," the intricacies of
infrastructure and technology, and the ethical possibilities that arise from these challenges.
Taking a look into the future, the assessment asserts that the path that lies ahead for artificial
intelligence in radiology is littered with prospects that are very promising.

Ma, D., Dang, B., Li, S., Zang, H., & Dong, X. (2023) [14] researched on the application of
artificial intelligence deep learning models in medical imaging generally pays more attention
to accuracy rather than explain ability, resulting in the lack of explain ability, and thus
hindering the practical clinical application of deep learning models. Therefore, the need to
analyze the development of medical image analysis in the field of artificial intelligence and
computer vision technology, as well as the question of how to strike a balance between
accuracy and interpretability in order to develop deep learning models that both patients and
physicians can rely on, will become the primary focus of research for the industry in the future.
Pandya, M. D., Shah, P. D., and Jardosh, (2019) [15] In the field of clinical information
examination, machine learning and profound learning are critical, especially with regards to
the examination of clinical imaging information. They not just give great precision in clinical
picture examination and finding, yet they additionally convey fabulous results in other true
arrangements which they have recently given. Profound Learning designs that are viewed as
best in class were talked about in the review. These designs incorporate the Convolutional
Brain Organization, the Profound Conviction Organization, the Profound Brain Organization,
the Intermittent Brain Organization, the Stacked Auto-Encoder, and Long Transient Memory.
Moreover, the review zeroed in on advancing these structures for clinical picture division,
grouping, and examination. In the review, both the advantages and the troubles of Profound
Learning were examined corresponding to clinical picture handling, as well as a portion of the
exploration questions that stay unanswered. A few Profound Half breed plans, including the
Convolutional Auto-Encoder, the Bidirectional Repetitive Brain Organization, the Profound
Spatiotemporal Brain Organization, and the Multi-faceted Repetitive Brain Organization, were
likewise examined in the examination, alongside a survey of the important writing.

3. METHODOLOGY

The study selected a diabetes-related healthcare dataset for our investigation. The Maharashtra
Diabetes Dataset is the dataset that is commonly used to assess how well established machine
learning algorithms function. The dataset was downloaded. Eight characteristics and one class
variable called Outcome are included in this data collection. The outcome variable can have a
value of 0 or 1, with 1 denoting a positive test result for diabetes. There are 768 occurrences in
the dataset, 268 of which had positive diabetes test results.

3.1.Data Exploration

The dataset contains discrete numerical numbers for all but two features (BMI and Diabetes
Pedigree Function), which are continuous numerical variables. Furthermore, there is no
missing data for any of the characteristics.
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3.2.Data Exploratory Visualization

The exploratory visualization was designed to see whether there are any factors that remain
consistent over the range. Building the modes allows for the avoidance of such factors.
Nevertheless, our exploratory visualization demonstrated that, when using machine learning to
diagnose diseases, any characteristic might be significant.

3.3.Algorithms and Techniques for Machine Learning

Here, we'll utilize characterization calculations from the AutoGluon and Scikit-Learn libraries
and assessing how well they can identify diabetes. The best and solid Python machine learning
library is called Scikit-learn. Principally planned in Python, this library draws motivation from
modules like NumPy, SciPy, and Matplotlib. Moreover, with only one line of code, the open-
source AutoML library AutoGluon-Even can prepare an assortment of incredibly precise
machine learning models. Utilizing AWS SageMaker, the ML calculations from the scikit-
learn and Auto-Gluon libraries are executed. With completely oversaw foundation instruments
and work processes, the Amazon SageMaker can make, train, and carry out state of the art
machine learning models.

3.4.Evaluation Measurement:

Characterizing illnesses is an errand. Also, Grouping Exactness Estimates like Precision,
Accuracy, Review, and F1-score are utilized to survey Arrangement ML Calculations. In the
dataset viable, we should respect a worth of 1 (diabetes) as certain and a worth of 0 as negative
for the class variable. A scope of classification precision measurements is determined utilizing
TP, FP, TN, and FN as sources of info.

The adequacy of applied classifier calculations has been evaluated utilizing the four order
exactness measurements. By and large, the presentation of the ML calculations is surveyed
utilizing a solitary assessment measure, the vast majority of which are connected with
precision.

3.5.0verview of the Methodology
3.5.1. Pre-handling of Information

Since no anomaly was found, the exploratory examination and information perception didn't
prescribe setting up the information to prepare the ML models. Thus, no information planning
was finished during the assessment of a ML for sickness finding.

3.5.2. Applying Machine Learning Calculations

In the journal case of Amazon SageMaker, ML calculations were carried out and assessed.
Since the Scikit-Learn module was at that point introduced in the Cuda Python 3 Piece, the six
machine learning calculations were conveyed by essentially bringing in the bundle. In any case,
the piece doesn't accompany the AutoGluon library pre-introduced. It should have been
downloaded there before the ML calculations could be imported. The scratch pad project
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presents the whole execution procedure.ipynb, which is put away in the respiratory of the
creator on GitHub.

3.5.3. Improvement

First, we used the accuracy assessment metric to train the 14 AutoGluon ML algorithms. Since
the dataset is unbalanced with respect to the outcome class, we trained with the Fl-score
evaluation metric, which is preferred for working with unbalanced data.

4. RESULTS

Table 1 displays the assessment of various machine learning methods for diabetes diagnosis
using the provided dataset.

Table 1: Assessment of Machine Learning

Algorithm of ML Accuracy F1 - score Precision Recall
1 | Random Forest | 0.78 0.84 0.75 0.85
Classifier
2 | Decision Tree | 0.62 0.74 0.86 0.81
Classifier
3 | Naive Bayes Classifier | 0.74 0.63 0.71 0.74
4 | Perceptron 0.68 0.81 0.85 0.78
5 | Multilayer Perceptron | 0.77 0.84 0.72 0.77
6 | Voting Classifier 0.61 0.86 0.74 0.84
7 | AutoGluon Besr | 0.74 0.89 0.76 0.81
Performer
W Accuracy MF1-score mEPrecision ©ORecall
0.89
0 RREY 074058 074 0 AT, o SQL%Z 801 HT7 ot 07 R
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Figure 1: Assessment of Machine Learning

That's what our examination exhibits, with regards to diabetes analysis, most of machine
learning methods beat the benchmark's pattern exactness of 65%. For the dataset thought about
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in this review, the cutting edge ML calculations seem to perform best at around 77% exactness.
While managing information that is lopsided, we can feature how the Guileless Bayes approach
might outflank the others when all assessment means are considered.

Table 2 or Figure 2 show the precision execution of a few AutoGluon ML calculations when
exactness is utilized as an approval boundary during preparing. Essentially, Figure 2b
presentations execution as far as F1 scores while preparing utilizing F1 scores as an approval
metric. It is seen that in the two situations, the Weighted Troupe ML approach performs better,
though KNN-based ML plays out terrible.

Table 2: Comparison of AutoGluon ML Algorithms Based on Validation Metrics

AutoGluon ML | AutoGluon ML
Algorithm: Accuracy | Algorithm: F-1  Score
Evaluation Evaluation

Weighted Ensemble 0.85 0.78

Light CGM 0.75 0.85

Light GEM Large 0.45 0.85

NauraNetFastAl 0.60 0.74

CatBoost 0.70 0.81

m Evaluation of AutoGluon ML Algorithm with Accuracy as Validation Metric

m Evaluation of AutoGluon ML Algorithm with F-1 Score as Validation Metric

0.85 0.85 0.85
0.81
0.78 0.75

Weighted Light CGM  Light GEM Large NauraNetFastAl CatBoost
Ensemble

Figure 2: Comparison of AutoGluon ML Algorithms Based on Validation Metrics
5. CONCLUSION

Algorithms for machine learning (ML) have been effectively used in the healthcare industry to
diagnose illnesses. In this research, we demonstrate how using libraries like AutoGluon may
facilitate the comparison of the effectiveness of various machine learning techniques in
identifying a disease for a particular dataset using the fewest possible lines of code. This aids
in determining which machine learning algorithm performs best for a certain dataset or illness
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category. Moreover, it lowers the likelihood of an incorrect diagnosis, which is a crucial factor
to take into account while managing people's health. Using the Maharashtra Diabetes Dataset
as a basis, we evaluated the diagnostic efficacy of 20 machine learning techniques in this work.
The Naive Bayes method outperformed the other algorithms for the dataset taken into
consideration in this study. This demonstrates that identifying an illness more accurately does
not always require the use of intricate and expensive algorithms. Tracking down the association
between each trait and disposing of the exceptionally corresponded attributes can be the most
vital move toward working on the presentation of ML models from here on out. This is on the
grounds that profoundly connected credits can possibly deceive a model during the learning
stage. This study's utilization of different machine learning calculations with ideal lines of code
gives convincing information to help the requirement for more exploration around here.
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