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ABSTRACT

This paper discusses the development and evaluation of an Al-powered diagnostic system that utilizes deep
learning techniques, such as neural networks, to improve the accuracy of diagnosis in healthcare. The
proposed method includes several stages: data collection, preprocessing, neural network training, diagnosis
generation, and result evaluation. Medical data, including imaging, patient history, and diagnostic reports,
are gathered from diverse sources to ensure comprehensive input for the system. Preprocessing techniques
involved normalization, transformation, and augmentation of the raw data to prepare them for training. The
labeled datasets trained a neural network, in this case a Convolutional Neural Network (CNN) for images,
to learn patterns regarding diseases. When the system is trained, it diagnoses new patients with decision
thresholding to be applied at the output level to give high confidence on predictions. This comparison of the
system with human doctors proves to be more rigorous, with higher accuracy, precision, recall, and F1-
score. Moreover, it infers faster and even in the presence of noisy or missing data, exhibits robust
performance. The outcomes demonstrate that AI models may have a great potential in enhancing the
efficiency and accuracy of diagnostics in healthcare, which positions them as an asset in clinical decision-
making.

Keywords: Healthcare, Neural Networks, Convolutional Neural Network (CNN), Ai-Powered Diagnostic
System

I. INTRODUCTION human brain processes information, but they do it
with speeds and scales far out of human reach [4].
Artificial Intelligence (Al) is transforming These paradigms are making a difference in how to
industries around the globe, and in healthcare, its  detect, treat, and manage disecases in ways
impact is nothing less than revolutionary [1]. Of the  previously unimaginable, significantly impacting
Al technologies available, neural networks have  patient outcomes and the care burden on providers
been one of the cornerstones for enhancing [5].
diagnostic capabilities [2]. Al-powered diagnosis The integration of neural networks in
relies on the computing power and learning abilities  diagnostic procedures addresses long-standing
of neural networks to process intricate medical challenges within healthcare [6]. Traditional
data, find patterns, and generate highly accurate diagnosis relies so much on human expertise,
predictions [3]. These systems mimic how the leaving it vulnerable to human error and variability

e
982




Journal of Theoretical and Applied Information Technology ~
15% February 2025. Vol.103. No.3 N

© Little Lion Scientific A ma——

-;l'\lll

ISSN: 1992-8645

www jatit.org

E-ISSN: 1817-3195

[7]. Neural networks carry uniformity and accuracy
while being trained to learn through vast datasets
that encapsulate medical images, patient records,
and genomic sequences [8]. Deep learning,
convolutional neural networks, can identify subtle
anomalies in an imaging scan or genetic marker,
often detecting diseases sooner than conventional
methods. And this is particularly critical where
conditions such as cancer involve early intervention
that drastically reduces the survival rate.

Additionally, Al diagnosis makes healthcare
more accessible and efficient. In areas with limited
access to qualified medical practitioners, these
systems are like virtual experts that can make
preliminary diagnoses and direct treatment
approaches [9]. Telemedicine platforms, integrated
with Al diagnostic capabilities, are bridging
healthcare delivery gaps by making special services
available to the underserved [18]. This
democratization is not only reducing disparities, but
it also empowers citizens to take more proactive
roles regarding disease management by earlier and
more effective prevention and even detection.

Neural network deployment in diagnosis is
facing its own set of difficulties regarding data
privacy, the intensity at which it needs to be
validated, and the algorithms' tendency to bias on
themselves. Nevertheless, ongoing efforts involving
various collaborations between technologists and
professionals and practitioners in medicine are
trying to address these issues, pointing more
towards a robust and responsible future in Al
systems [10]. These technologies hold promise to
complement, not replace, the expertise of the
healthcare = professional,  thereby  enabling
synergistic approaches to medical care [19].

This basically means the Al diagnosis based on
the neural networks isn't simply a technological
revolution but can be seen as a radical change in the
healthcare department. It can deliver precise, more
rapid, and fair treatment, which represents a
breakthrough in  technology  working in
synchronization with medicine for saving millions
of lives and providing better overall health [22].

2. REVIEW OF LITREATURE

Ali et al (2023) [11] carried out an extensive
review under the heading of how artificial
intelligence (AI) changes the game in healthcare
diagnostics and patient care. It was published in
BULLET: Jurnal Multidiscipline Ilmu, detailing the
impact of Al innovation in improving diagnostic
accuracy and the optimization of operational
efficiency. Further, it described Al's ability to
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analyze complex medical data to help health
practitioners make more informed decisions,
ultimately improving patient outcomes. It really
brought into focus how significant the Al
technologies can become for transforming
conventional health practices.

Alowais et al. [12] investigated the role of Al
in clinical practice, which emphasized its potential
in improving health care delivery. Their paper,
published in BMC Medical Education, focused on
Al tools applied in medical education, diagnosis,
and tailoring treatment plans. According to the
authors, Al improved diagnostic accuracy and
effectiveness while enabling health care workers to
make better resource allocation decisions. The
studies also revealed the contribution of Al in
supporting clinical decision-making processes,
thereby enabling proper care for patients.

Chen et al [13] further studied the innovations
on machine learning and its application in medicine
for enhancing diagnosis and treatment. It was in
MZ Journal of Artificial Intelligence, exploring
how machine learning algorithms can analyze large
amounts of data and help doctors detect diseases
much earlier and predict outcomes much better. It
outlined the use of AI for personalized treatment
approaches where predictive analytics helps in
tailoring interventions according to the patient's
needs and thus improved the general effectiveness
of health care [20] [21].

Farooq Mohi-U-Din et al [14] discussed the
role of Al in robotics, diagnostics, and precision
medicine. In their article in Revista de Intelligence
Artificial end Medicina, they discussed the critical
advances Al-powered robotics have made to
enhance the precision of surgical procedures and
results. Furthermore, they assessed how Al-based
diagnostic equipment allowed for the early
diagnosis of diseases and contributed to the
emergence of precision medicine through targeted
therapeutic interventions. This study highlighted
the key role of AI in the progression of both
surgical practices and personalized healthcare.

Gabrani et al. [15] have examined the
application of Al in changing the paradigm of
health care. Their study aimed at assessing how Al
might influence disease diagnosis, treatment, and
patient care. The authors of the chapter included in
the Handbook on Augmenting Telehealth Services
explore how Al enables remote delivery of health
care through platforms of telehealth. Al
technologies are able to raise diagnostic accuracy,
improve the ability for patients' surveillance, and
ensure effective treatment alternatives in remote
locations. It focused on the integration of Al into
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telehealth systems as an essential part of modern
healthcare systems, with better access and
improved patient outcomes.

3. METHODOLOGY

The proposed method is about how a deep
learning-based diagnostic system develops and
operates through neural networks, which scan the
data of patients to make the best possible
prediction. All the steps that occur are very
important so that this system can accurately provide
the most reliable diagnosis in the real-world setting
of health care. There are several stages that this
method breaks down into:

3.1. Data Collection

The first step in the proposed method is to
gather diverse medical data, which includes patient
history, such as health conditions, treatments,
lifestyle, allergies, and family history, medical
imaging, including X-rays, CT scans, MRIs, and
ultrasounds, and diagnostic reports, which are
structured or unstructured textual data from doctors
or radiologists. This diverse data is collected from
healthcare  databases, EHRs, and medical
institutions to ensure accuracy and variety. Quality
and diversity in collected data is critical since this
directly determines the performance of the model
for generating appropriate diagnoses using a neural
network.

3.1.1. Data Preprocessing

Data preprocessing is an essential step that
prepares raw data to be fed into the neural network.
It cleans data to address errors, inconsistencies, or
missing values with techniques such as imputation
or record removal. Methods of normalization are
applied on numerical features to scale features
uniformly, ensuring no one feature is affecting the
model disproportionately. Resizing, tokenization,
and sometimes image enhancement techniques are
done for image and text data. The dataset is also
expanded by using techniques like rotation and
cropping. The data augmentation techniques ensure
the model generalizes better to the test data. The
phase ensures that the data is structured and ready
for training the model.

Equation 1: Normalization of data

Where:

x'=Normalized data

x=Original data

u=Mean of the data

o=Standard deviation of the data

3.2. Neural Network Training

Once the data is preprocessed, the training of
the neural network comes into play. In this stage,
the cleaned and normalized data is fed into the
model where it learns to identify patterns that are
associated with a specific disease. The proper
neural network architecture, be it CNNs for image
data or Fully Connected Networks for structured
data, is selected. The model trains using labeled
data  through supervised learning, making
adjustments in the weights backpropagated to
ensure that there is a least prediction error[16]. It is
fine-tuned by optimizing algorithms such as SGD
or Adam, so the model can be cross-checked
against a validation set to confirm its generalizing
ability and avoidance of overfitting.
Equation 2: Backpropagation (Weight update
rule)

wW=w-—n— [2]

Where:
W=Weight of the model
n=Learning rate

9 . . .
ﬁ‘fv—* Gradient of loss Function with respect to
weight

3.3. Diagnosis Generation

Once trained, this neural network is then
applied for diagnosis generation for new unseen
patient data. The model processes the input such as
medical images or updated history for patients and,
in turn, generates an output in the form of
prediction by picking up the most probable disease
class. It is subjected to a decision threshold that
makes predictions achieve a certain confidence
level, for example, 90%; if the confidence level is
low, it could flag the case for more investigation.
This is the critical phase because it enables the
system to apply the knowledge learned to real-
world data, thus providing timely and accurate
diagnoses.
Equation 3: Sigmoid Activation Function for
classification

1
1+e™*

o(x) = (3]
Where:

o (x)=0utput of the Sigmoid Function

x=Input Value (weighted sum of inputs)

e=Euler’s number (constant)

3.4. Results Evaluation
Finally, performance evaluation of the system
is done based on comparing its predictions with the
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actual diagnosis. To analyze the effectiveness of the
model, various performance metrics are used,
including accuracy, precision, recall, and F1-score
in diagnosing the right diagnoses with fewer errors.
Cross-validation helps the model by checking the
robustness of the model through various subsets of
data. Real-world testing with data from healthcare
institutions helps identify practical challenges, and
comparison with human doctors validates the
clinical potential of the system. The evaluation
phase ensures that the AI model is accurate,
reliable, and ready for deployment in healthcare
settings.

Table 1: Data collection specification for the
Al-powered diagnostic system. Three major
sources of data are as follows: medical imaging
data - samples of 10,000 from CT and MRI scans;
patient history data comprising demographics and
previous diagnoses in 15,000 samples; and
diagnostic  reports  including  doctor-written
descriptions of diagnosis and treatment in 12,000
samples. All these varied datasets will give the
system a well-rounded input to learn effectively and
generate accurate predictions on multiple medical
conditions.

Table 1: Data Collection Specifications

Equation 4: F1-Score .
Data Type of Size Description
precision.recall Source Data (Samples) p
Fl=2.—"— (4]
Precision+recall
Medical Image Contains medical
) . imaging data from
Where: g:;%:i Dzll\t;{(IC)T, 10,000 patients across
PreCiSion_TP+FP various conditions.
TP
Recall_’[‘p+ F Patient Includes patient
TP=True Positive . Historical records,
Y History Record: 15,000 4 hi d
FP= False positive Database ceords emographics, an
FN=False Neoati previous diagnoses.
alse Negalive Includes doctor-
Diagnostic written reports
Reports Text Data 12,000 detailing diagnoses
and treatment.

Table 2 lists the essential parameters of the
training parameters of the neural network. The size
of the input image is 256 x 256 pixels, appropriate
for medical image processing. The model will run
for 50 epochs, with a batch size of 32 to train the
model. The Adam optimizer is applied for adjusting
the weights, and during backpropagation, the
learning rate of 0.0001 is used. The Cross-Entropy
loss function is used in the classification, and the
ReLU activation function is used in the hidden
layers to introduce non-linearity. These parameters
are necessary for ensuring efficient and effective
training of the model.

Table 2: Neural Network Training Parameters

v\ \ v\ \ g b
. J S J S S __ S

Figure 1: Block Diagram

Parameter Value Description
Input Data 256 x 256 Input image size (for
Size pixels medical images)
Number of Total number of training
50 . .
Epochs iterations
. Number of samples per
Batch Size 32 batch during training
Optimizer Adam Optlmlze:r algom'hm used
during training
Learning Rate 0.0001 Learning rate usgd for
backpropagation
Loss Function Cross- Loss function for
Entropy classification tasks
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Activation function used
in hidden layers

Activation

Function ReLU

Metric Al Model | Human Doctor
Accuracy (%) 92 85

3.5. Algorithm

# Import libraries

import numpy as np

import tensorflow as tf

from tensorflow.keras import layers, models

from sklearn.metrics import accuracy_score,
precision_score, recall_score, fl_score

# Data Preprocessing
def preprocess_data(images):
return images / 255.0 # Normalize and resize images

# Create CNN Model
def create_model():
model = models.Sequential([

layers.Conv2D(32, (3, 3),

input_shape=(256, 256, 3)),
layers.MaxPooling2D((2, 2)),
layers.Flatten(),
layers.Dense(64, activation="relu'),
layers.Dense(1, activation='sigmoid')

activation='relu',

D
model.compile(optimizer='adam’,
loss="binary_crossentropy', metrics=['accuracy'])
return model
# Train Model
def train_model(model, train_images, train_labels):
model.fit(train_images,  train_labels,  epochs=50,
batch_size=32)
# Evaluate Model
def evaluate_model(predictions, actual_labels):

return  accuracy_score(actual labels, predictions),
precision_score(actual_labels, predictions),
recall_score(actual_labels, predictions),

fl_score(actual labels, predictions)
# Generate Diagnosis
def generate _diagnosis(model, patient_data):
return model.predict(preprocess_data(patient_data))

4. RESULT AND DISCUSSION

A sample dataset consisting of medical images
and patient records was used to evaluate the
performance of the proposed system. The Al model
diagnostic accuracy was compared with the
diagnostic accuracy of human doctors.

To evaluate the performance of the proposed
Al-powered diagnostic system, a comparison was
carried out between the diagnostic effectiveness of
the Al model against that of human doctors. The
following table 3 presents some of the main
metrics-accuracy, precision, recall, and F1-score-
presenting how much better an Al model performed
than its human doctor counterpart in diagnosing a
disease.

Table 3: Comparison of Diagnostic Performance Metrics
between Al Model and Human Doctor

Precision (%) 90 82
Recall (%) 93 80
F1-Score 91 81

(%) F1-Score

Metric
95

90
85
80
75 I
70

Accuracy  Precision
(%) (%)

Recall

B Al Model ®Human Doctor

Figure 2: Graphical Representation on Comparison of
Diagnostic Performance Metrics between AI Model and
Human Doctor

The comparison between the AI model and
human doctors in terms of diagnostic performance
is highlighted by the fact that the AI model
outperforms the human doctor. In this study, the Al
model demonstrated 92% accuracy compared to
85% achieved by the human doctor. For the model,
the AI model displays higher precision (90%
compared to 82%), recall (93% compared to 80%),
and Fl-score (91% as compared to 81%). That
means that the Al model, besides detecting the
presence of diseases more effectively, is doing so
with fewer false positives and fewer false
negatives. Overall, the AI system demonstrates
increased reliability and consistency in diagnosing
medical conditions than human doctors, hence
proving to be a great asset in enhancing diagnostic
accuracy in healthcare.

Below, in table 4, presents a comparative
diagnostic accuracy analysis for different disease
types between the Al model and human doctors; it
brings to the spotlight how this AI model
significantly outperforms human doctors, making
accurate predictions for diseases such as cancer,
diabetes, neurological diseases, and heart-related
illnesses.
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Table 4: Diagnostic Accuracy of AI Model vs. Human
Doctor across Various Disease Types

Table 5: Inference Time Comparison between AI Model
and Human Doctor

Disease Tvpe Al Model Human Doctor
P Accuracy (%) Accuracy (%)
Cancer 94 88
Diabetes 91 84
Neurological
Disorders 93 86
Cardlgvascular 90 33
Disease
Disease Type
95
90
85
80 I I
75 ) )
. . N o
& & e &
e & % @%0
Q &0 &0
¥ o

Al Model Accuracy (%)

® Human Doctor Accuracy (%)

Figure 3: Graphical Representation on Diagnostic
Accuracy of AI Model vs. Human Doctor across Various
Disease Types

This comparison of accuracy of the Al model
and that of the human doctor indicates that the Al
system is overall superior. For instance, the Al
model for the diagnosis of cancer attains an
accuracy of 94%, while that of the human doctor is
set at 88%. Moreover, the same AI model is
superior in diagnosing diabetes, neurological
disorders, and cardiovascular disease by offering
91%, 93%, and 90% accuracies as opposed to 84%,
86%, and 83% for the human doctor, respectively.
These results show that Al model is especially very
potent at identifying patterns and subtleties in
complex diseases and, hence, yielding diagnoses
more accurate than human doctors to ensure a lot of
future prospects for improvement in health-care
diagnostic practices.

4.1. Inference Time Comparison

Table 5. Inference time for the Al model and
human doctors: The table highlights that there is a
significant speed advantage in the Al system as
shown below: It also indicates that the Al model
delivers the diagnostic result in less time, which
could be a deciding factor for improving efficiency
and decision-making in time-sensitive healthcare
scenarios.

Metric Al Model | Human Doctor

Inference Time (sec) 0.75 10.5

Inference Time (sec)

Al Model I

0 5 10 15

Figure 4: Graphical Representation on Inference Time
Comparison between AI Model and Human Doctor

Comparison of the inference time between the
Al model and the human doctors shows that the Al
system is significantly faster. The diagnosis comes
up from the AI model in 0.75 seconds, while the
same diagnosis from a human doctor takes about
10.5 seconds. This shows how the AI model can
provide instant diagnosis results, which might be
crucial in time-sensitive medical situations, thereby
generally enhancing efficiency and allowing faster
decision-making for healthcare providers. The
drastic reduction in inference time highlights the Al
model's capability to make diagnostic workflows
smoother in clinical settings.

4.2. System Performance under Varying Data

Conditions

The accuracy of the model was tested with
poor quality data (noisy, missing data). The
outcome reveals that the system holds great
accuracy even when the data available is
incomplete or noisy.

Table 6 presents the performance of the Al
model in the presence of noisy and missing data.
Results are shown to be robust as the system
maintains a high accuracy even when dealing with
noisy or incomplete data, which makes it useful for
real-world applications where data may not always
be perfect.
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Table 6: AI Model Accuracy under Different Data

Quality Conditions
Data Quality | AT Model Accuracy (%)
Clean Data 92
Noisy Data 89
Missing Data 85
Al Model Accuracy (%)
94
92
90
88
86
84
82
80
Clean Data  Noisy Data Missing Data

Figure 5: Graphical Representation on AI Model
Accuracy under Different Data Quality Conditions

The performance of the AI model under all
data quality conditions shows the robustness of the
model, albeit with a slight decrease in accuracy
when the data quality decreases. When given clean
data, the model achieves its best performance at an
accuracy rate of 92%. If noisy data is given, the
accuracy goes down by a few percent to
approximately 89%, showing the model can
maintain  high-performance  despite =~ some
imperfections with the data. With missing data,
accuracy drops to 85% and reflects the challenges
caused by incomplete information, although the
model is still able to produce reliable results.
Overall, these results indicate that though the Al
model is sensitive to data quality, it can still
perform well with strong diagnostic performance
under less-than-ideal conditions, thus making it a
useful tool in real-world applications where data
may not always be perfect.

» DISCUSSION

The results of the evaluation of the Al-based
diagnostic system indicate that the system is much
more efficient than human doctors in terms of
accuracy, precision, recall, and consistency in
diagnostics. Importantly, the AI model performed
better than the human doctors, especially in

complex conditions such as cancer, where the Al
model was able to achieve 94% accuracy compared
to 88% accuracy of the human doctors. This is
possibly as a result of high model performance that
can capture subtleties in enormous quantities of
medical data images or patient records that human
clinicians may pass.

One of the advantages of the AI system is
better precision in analyzing medical images. Using
deep learning algorithms, especially Convolutional
Neural Networks (CNNs), can even identify
features in imaging data that are hard for a doctor to
detect, therefore potentially improving the accuracy
in which cancer, neurological disorder diagnoses,
and cardiovascular disease is diagnosed[17]. This
ability to detect minute details and relationships in
data makes the AI system an invaluable tool for
augmenting the diagnostic process, especially in
cases that are complex or time-sensitive.

Further, the performance of the Al model was
solid even with noisy or incomplete data as is
evident from its high accuracy rates of 89% and
85% for noisy and missing data conditions,
respectively, thereby signifying the feasibility of
diagnostic reliability by this Al model in real-time
healthcare settings where data may not always be of
sound quality.

Of course, despite these advantages, one must
acknowledge that human doctors will always play a
critical role in the overall diagnostic process. Even
though the AI model can give rapid, accurate
diagnoses, human judgment is indispensable when
interpreting results in the context of patient-specific
clinical circumstances. Physicians should take into
consideration a patient's medical history,
symptoms, and other contextual factors that the Al
model would not be able to take into account.
Treatment plans, patient care, and follow-up are
decisions made by a physician and hence complex
in nature, thus requiring the expertise of trained
medical professionals.

In terms of time spent on inferences, it
presented a strong speed advantage compared to
humans, whose diagnostic times took 0.75 seconds
against 10.5 seconds for doctors. This can
significantly accelerate the clinical workflows,
mainly under urgent situations where quicker
decision-making is required.

In a nutshell, the Al-driven diagnostic system
is a promising medical development that promises
increased diagnostic accuracy, consistency, and
speed. However, incorporation of Al into clinical
practice cannot be seen as a substitute for human
expertise but, rather, as a highly potent tool that can
be used by doctors to make more accurate, timely,
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and precise diagnoses. The future of healthcare is in
the interaction between Al systems and human
clinicians, combining the strengths of both to
improve patient outcomes.

5. CONCLUSION AND FUTURE SCOPE

This diagnostic system, therefore, developed in
this study shows full potential for revolutionizing
healthcare by enhancing the accuracy, efficiency,
and reliability of the medical diagnoses. It utilizes
neural networks in analyzing diversified patient
data including medical images, patient history, and
diagnostic reports to outperform a human doctor in
terms of accuracy, precision, recall, and F1-score to
diagnose complex diseases such as cancer, diabetes,
and cardiovascular disorders. In addition, this Al
model supports faster inference times and maintains
robust performance even with noisy or incomplete
data, thereby making it extremely effective in the
real world of healthcare settings. Besides improving
diagnostic performance, the system accelerates
decision-making, making it a tool that is really
worth investing in to enhance the efforts of
healthcare providers in order to provide accurate
and timely patient care.

» FUTURE SCOPE

Its future scope for the Al diagnostic system
can be expanded through diversity, for example by
integrating diverse datasets to provide a diagnosis
over wider medical conditions, including some rare
diseases. The state-of-art deep learning technique
used today like transfer learning can improve
accuracy as well as the adaptability of the systems.
The use of data from wearable devices may be
connected in real time to achieve continuous
monitoring with early warning. Improving the
interpretability of Al predictions will help build
trust and clinical adoption, while incorporation of
personalized treatment plans may propel precision
medicine. Collaboration with regulatory bodies will
ensure the ethical use and integration into clinical
practice.
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