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ABSTRACT
Spondylitis is a spinal inflammatory disorder that can lead to chronic pain, stiffness, and reduced mobility if

not diagnosed at an early stage. Traditional diagnosis methods rely heavily on manual examination of medical
images, which can be time-consuming and prone to human error. To overcome these limitations, this project
proposes an Al-based system for the detection and classification of spondylitis using Deep Neural Networks
(DNNs). The proposed system uses medical imaging data such as X-ray or MRI scans to automatically
identify the presence and type of spondylitis. Image preprocessing techniques are applied to enhance image
quality and remove noise. A deep neural network model is then trained to extract important features from the
images and classify them into normal or spondylitis-affected categories, and further into specific spondylitis
types where applicable. The model improves diagnostic accuracy by learning complex patterns that are
difficult to detect through traditional methods. Experimental results show that the deep learning-based
approach achieves high accuracy and reliability in detecting spondylitis, reducing dependency on manual
analysis. This system can assist healthcare professionals in early diagnosis, faster decision-making, and
improved patient treatment outcomes. The proposed Al-based solution demonstrates the potential of deep
learning techniques in medical image analysis and automated disease diagnosis.
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I. INTRODUCTION
The Spondylitis is a chronic inflammatory disease

that affects the spine and surrounding joints, leading
to pain, stiffness, and limited mobility. If not
diagnosed at an early stage, the condition may
progress and cause permanent spinal damage.
Conventional diagnosis of spondylitis mainly
depends on clinical examination and manual
analysis of medical images such as X-rays and MRI
scans. This process can be time-consuming and is
highly dependent on the experience of medical
professionals.

With recent advancements in Artificial Intelligence,
deep learning techniques have shown significant
potential in medical image analysis. Deep Neural
Networks are capable of automatically learning
complex patterns from large datasets, making them
suitable for disease detection and classification
tasks. In this project, an Al-based system is
developed to detect and classify spondylitis using

deep neural networks. The proposed approach aims
to improve diagnostic accuracy, reduce human error,
and support doctors in making faster and more
reliable clinical decisions.

Il. LITERATURE SURVEY
Title: Automated Detection of Spinal Disorders

Using Deep Learning

Author(s): S. Kumar et al. (2021)

Abstract (paraphrased):

This paper presents a deep learning-based
framework for detecting spinal disorders from X-ray
images. CNN models are used to automatically
extract features and classify spinal abnormalities.
The study reports improved accuracy over
traditional machine learning techniques and
highlights the importance of automated diagnostic
systems.

Title: Deep Neural Network Approach for Medical
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Image Classification

Author(s): L. Zhang et al. (2022)

Abstract (paraphrased):

The authors propose a deep neural network model
for classifying medical images related to bone and
joint diseases. The approach combines image
preprocessing and deep feature learning to handle
complex  patterns.  Results show  superior
performance compared to conventional classifiers.
Title: Computer-Aided  Diagnosis of  Spinal
Inflammatory Diseases

Author(s): A. Sharma et al. (2022)

Abstract (paraphrased):

This study focuses on computer-aided diagnosis of
inflammatory spinal diseases using MRI scans.
CNN-based architectures are applied to identify
structural and inflammatory changes. The paper
discusses challenges such as data imbalance and
patient-level variability.

Title: Transfer Learning for
Classification

Author(s): M. Lee et al. (2023)
Abstract (paraphrased):

This research explores transfer learning technigques
for classifying spine-related diseases using
pretrained deep learning models. Fine-tuning
models like VGG and ResNet improves accuracy
while reducing training time and data dependency.
Title: Al-Based Medical Image Analysis for Early
Disease Detection

Author(s): P. Rao et al. (2023)

Abstract (paraphrased):

The paper reviews artificial intelligence techniques
used in early disease detection through medical
image analysis. It emphasizes preprocessing, feature
extraction, and deep learning classifiers to support
clinical decision-making.

Title: Deep Learning Techniques for Spondylitis
Detection

Author(s): R. Mehta et al. (2024)

Abstract (paraphrased):

This work investigates deep learning models
specifically designed for detecting spondylitis from
spinal imaging data. Multiple neural network

Spine  Disease

architectures are evaluated, showing high accuracy
and reliability, while also addressing challenges
related to dataset size and real-world deployment.
I11. EXISTING SYSTEM

In the existing system, the diagnosis of spondylitis
is primarily performed through clinical evaluation
and manual analysis of medical images such as X-
rays and MRI scans by medical experts. Doctors
examine these images to identify inflammation,
joint damage, and structural abnormalities in the
spine. This process heavily depends on the
experience and expertise of radiologists and
orthopedic specialists.

Traditional diagnostic methods are time-consuming
and may lead to human errors, especially in early-
stage detection where symptoms are subtle. In some
cases, conventional machine learning techniques are
used, which rely on handcrafted features and limited
datasets. These methods often show lower accuracy
and lack scalability. As a result, the existing system
faces challenges in early detection, consistency, and
efficiency, highlighting the need for an automated
and intelligent diagnostic solution.

IV. PROPOSED SYSTEM

The proposed system aims to automate the detection
and classification of spondylitis using artificial
intelligence, specifically deep neural networks.
Unlike the existing system, which relies on manual
examination of medical images, this system
leverages advanced image processing and Al
techniques to provide faster, accurate, and reliable
diagnosis.

The system begins with data acquisition, where X-
ray or MRI images of the spine are collected. In the
preprocessing stage, images are enhanced, denoised,
and normalized to ensure quality and consistency.
The preprocessed images are then input to a deep
learning model (CNN/DNN), which automatically
extracts relevant features and identifies patterns
associated with spondylitis.

The classification module categorizes images as
normal or spondylitis-affected and can further
classify the disease into subtypes. Finally, the
results interface displays the diagnosis report for
review by doctors, assisting in clinical decision-
making.
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This proposed system reduces human dependency,
increases  diagnostic  accuracy, and allows
integration with cloud or mobile platforms for
remote monitoring and telemedicine applications.

V. SYSTEM ARCHITECTURE

The proposed system architecture for Al-based

detection and classification of spondylitis is
designed to process medical images efficiently and
accurately using deep neural networks. The system
begins with data acquisition, where spinal X-ray or
MRI images are collected from medical datasets or
healthcare sources. These images serve as the
primary input to the system.

In the preprocessing stage, image enhancement
techniques such as resizing, normalization, noise
removal, and contrast adjustment are applied to
improve image quality and ensure consistency. The
preprocessed images are then passed to the deep
neural network model. The deep learning module,
typically based on CNN or DNN architectures,
automatically extracts relevant features related to
spinal inflammation and structural abnormalities.
The extracted features are analyzed by the
classification layer, which categorizes the images
into normal or spondylitis-affected classes, and
further classifies the disease type if required.
Finally, the results are displayed through a user
interface, enabling doctors or medical professionals
to view predictions and support clinical decision-
making. This architecture ensures accuracy,
scalability, and real-time assistance in medical
diagnosis.
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Fig 5.1: Structure of the Proposed System
VI. IMPLEMENTATION
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Fig 6.1: Dashboard
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Fig 6.2: Sign-up page
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Fig 6.3: Login page
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Fig 6.4: Display page
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Fig 6.5:Image processing

Fig 6.6: Result page

VII. CONCLUSION
This project successfully demonstrates the design

and implementation of a Remote Patient Monitoring
System using 10T with ThingSpeak data
visualization and predictive alerts. The system
enables continuous monitoring of vital health
parameters such as heart rate, body temperature, and
oxygen saturation, ensuring real-time data
acquisition and remote accessibility. By integrating
biomedical sensors with cloud-based platforms, the
solution overcomes the limitations of traditional

healthcare monitoring methods.

The use of the ThingSpeak cloud platform provides
effective real-time data storage and graphical
visualization, allowing healthcare professionals to
analyze patient health trends and detect abnormal
conditions at an early stage. The predictive and
threshold-based alert mechanism enhances patient
safety by generating timely notifications, thereby
reducing response time during medical emergencies.
Overall, the proposed system is cost-effective,
scalable, and user-friendly, making it suitable for
home healthcare, elderly care, post-operative
monitoring, and chronic disease management. The
project highlights the potential of loT-enabled
healthcare solutions in improving medical efficiency,
reducing hospital workload, and enhancing the
quality of patient care. Future enhancements can
further improve accuracy and intelligence through
advanced machine learning and secure data
management techniques.

VIIl. FUTURE SCOPE
The proposed Al-based spondylitis detection system

can be further enhanced in several ways. In the
future, the model can be trained using larger and
more diverse datasets to improve accuracy and
generalization across different patient populations.
Integration of multiple imaging modalities such as
X-ray, MRI, and CT scans can provide more reliable
and detailed diagnosis.

Advanced deep learning architectures and
ensemble models can be implemented to
achieve better classification performance. The
system can also be extended to detect different
stages and severity levels of spondylitis for
early intervention. Additionally, deploying the
model as a cloud-based or mobile application
would enable real-time remote diagnosis and
support telemedicine services. Integration with
hospital information systems can further assist
doctors in continuous patient monitoring and
clinical decision-making.
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