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ABSTRACT
Background: Vertigo is a common and often debilitating symptom reflecting disorders of the vestibular
system. While clinical identification of vertigo causes (such as peripheral vs. central vestibular dysfunction) is
well-developed, there remains a gap in predicting episodes of vertigo, particularly in recurrent conditions like
Benign Paroxysmal Positional Vertigo (BPPV) or Meniére’s disease. Advances in sensor technologies and
machine-learning offer new opportunities for forecasting vertigo risk.
Obijective: This study aims to (1) develop a systematic clinical workflow for the identification of vertigo
etiology, and (2) build and validate a predictive model that forecasts short-term risk of vertigo episodes using
a combination of clinical, sensor-derived and environmental data.then applies bio-inspired algorithms to
identify the most significant features influencing heart disease risk. Selected features are subsequently fed into
classification models, including Support Vector Machines (SVM), Decision Trees, and Neural Networks, to
predict the likelihood of heart disease. Experimental results demonstrate that bio-inspired algorithms improve
feature selection efficiency, reduce computational complexity, and enhance the overall accuracy, sensitivity,
and specificity of heart disease prediction models. This approach provides a robust decision-support tool for
medical professionals, enabling timely diagnosis and improved patient care.
Keywords: Vertigo, Nystagmus, Vestibular Disorders, Machine Learning, Deep Learning, Diagnosis,
Prediction, Video Analysis, Clinical Decision Support, Automated Detection
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1.INTRODUCTION and three semicircular canals) and central neural
Vertigo is a distinct clinical phenomenon pathways in the brainstem and cerebellum.
characterized by a false sensation of motion — Kenhub+2PubMed Central+2 Under normal
either of oneself or of the environment — that is conditions, this system processes information
not actually occurring. ucsfhealth.org+1 This about head movement (rotational and linear),
sensation arises when the complex systems gravity, and spatial orientation.
responsible for spatial orientation and balance VERTIGOHEEL+1 When the vestibular input is
become disrupted. mismatched, disrupted, or asymmetrical — for
At the heart of our balance system lies the example due to disease, trauma, or degeneration —
vestibular system, which includes peripheral the brain interprets this as motion, hence the
components (in the inner ear: the utricle, saccule, sensation of vertigo. PubMed+1
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Vertigo is not a disease in itself but a symptom of
underlying vestibular system dysfunction. It can
stem from peripheral causes (inner ear or
vestibular nerve) Traditional diagnostic methods
rely on clinical evaluation, including patient
history, symptom assessment, and vestibular tests
such as the HINTS test, Dix—Hallpike maneuver,
caloric testing, and videonystagmography (VNG).
While effective when performed by skilled
specialists, these methods are often time-
consuming, require specialized equipment, and
are prone to human error, leading to potential
misdiagnosis.

Recent advancements in machine learning (ML)
and deep learning (DL) offer new possibilities for
automated vertigo detection and prediction. By
analyzing patient symptoms, clinical data, and eye-
movement videos, intelligent algorithms can detect
abnormal patterns such as nystagmus, classify the
type of wvertigo, and even predict potential
recurrence. This data-driven approach aims to
enhance diagnostic accuracy, reduce reliance on
specialists, and support real-time or remote
assessment, ultimately improving patient care and
outcomes.

2.LITERATURE REVIEW

This section surveys existing academic work on
the identification and prediction of vertigo —
covering clinical diagnosis, epidemiology, and the
emerging use of machine-learning/data-driven
models. It highlights key findings, methodological
gaps, and future research directions. Vertigo is a
common condition caused by disturbances in the
vestibular system, leading to dizziness and
imbalance. Accurate identification and prediction
are essential to differentiate between peripheral
and central causes such as Benign Paroxysmal
Positional Vertigo (BPPV), vestibular neuritis, and
stroke.

Traditionally, diagnosis relies on clinical
evaluation using tests like HINTS (Head
Impulse, Nystagmus, Test of Skew), caloric
testing, and videonystagmography (VNG).
However, these methods depend heavily on
clinician expertise and specialized equipment,
which limits accessibility and consistency.

Recent studies explore machine learning (ML)
and deep learning (DL) for automated vertigo
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identification and prediction. ML models using
patient symptoms, medical history, and vestibular
test data (e.g., SVM, Random Forest) have shown
promising accuracy in classifying vertigo types.
Deep learning models analyze eye-movement
videos to detect nystagmus and identify the
affected semicircular canal with high pre

3. EXISTING SYSTEM

In the existing system, vertigo diagnosis primarily
relies on manual clinical assessment and
specialized vestibular tests. Physicians use patient
history, physical examination, and diagnostic
procedures such as the HINTS test, caloric test,
Dix Hallpikemaneuver, and video stagmography
(VNG) to identify the type and cause of vertigo.
Although these traditional methods can be
accurate when performed by experts, they are
time-consuming, require specialized equipment,
and are often subject to human error. Many
healthcare facilities, especially in rural areas, lack
access to advanced diagnostic tools or trained
specialists. As a result, misdiagnosis between
peripheral and central vertigo remains common.
Additionally, the existing systems
incorporate automated prediction or data-driven

do not

analysis, limiting their ability to detect subtle
patterns or predict recurrence risks. There is also
minimal integration of digital tool In the existing
system, vertigo is primarily diagnosed through
manual clinical evaluation. Physicians rely on
patient history, symptom description, and
specialized tests such as the HINTS test (Head-
Impulse, Nystagmus, Test of Skew), Dix—Hallpike
maneuver, caloric testing, and video stagmo
graphy (VNG). These methods help distinguish
between peripheral and central causes of vertigo.

Although these techniques can be accurate when
performed by trained specialists, they have several
limitations. They are time-consuming, require
specialized equipment, and depend heavily on the
examiner’s expertise. Misdiagnosis is common,
especially in primary care or rural settings where
access to advanced vestibular tests is limited.
Additionally,
automated prediction or intelligent analysis, which
limits their ability to detect subtle patterns,

traditional systems do not use

provide early alerts, or support remote monitoring.
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4.PROPOSED SYSTEM

The proposed system uses machine learning and
deep learning techniques to automatically identify
and predict vertigo conditions. It analyzes patient
symptoms, medical data, and eye-movement
videos to detect abnormal patterns such as
and classify vertigo types.By
integrating data-driven algorithms, the system
provides faster, more accurate, and objective
diagnosis compared to manual methods. It can
also support real-time monitoring and remote
assessment, reducing dependence on expert

nystagmus

availability and specialized equipment.
Features of the Proposed System:
1. Data Collection:

o Gathers patient information including medical
history, symptoms, and past episodes of
vertigo.

o Captures eye-movement during
specific tests like the Dix—Hallpike maneuver
to detect nystagmus.

2. Preprocessing and Feature Extraction:
o Cleans and normalizes data to remove noise

Key

videos

and irrelevant information.

o Extracts significant features such as

nystagmus  direction,  amplitude, and
frequency, along with symptom patterns.

3. Machine Learning & Deep Learning
Analysis:

o Uses classification algorithms (SVM, Random
Forest) and deep learning models (CNN,
LSTM) to identify the type of vertigo.

5.METHODOLOGY

The proposed system collects patient data,

including symptoms, medical history, and eye-

movement videos. The data is preprocessed to
remove noise and extract key features such as
nystagmus direction and frequency.

These features are then fed into machine learning

and deep learning models (e.g., CNN, SVM) to

classify vertigo types and predict possible causes.

The system is trained and tested using labeled

datasets to ensure accuracy and reliability. Finally,

the model provides the predicted diagnosis and
assists doctors in decision-making.

The proposed system collects patient information,

including medical history, symptoms, and eye-

movement videos during vestibular tests such as
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the Dix—Hallpike The data is
preprocessed to remove noise, normalize values,
and convert video frames into analyzable features
by tracking pupil and eye movements. Key
features such as nystagmus direction, speed,
amplitude, duration, and symptom patterns are

extracted to form a structured dataset. Machine

mancuver.

learning models like Random Forest and SVM are
applied to clinical data, while deep learning
models such as CNN and LSTM are used for
video-based analysis. The models are trained and
validated using labeled datasets and evaluated
with metrics including accuracy, precision, recall,
and F1-score. Finally, the system integrates these
outputs to classify vertigo types, predict potential
causes, and provide decision support to clinicians,
enabling faster, accurate

6.SYSTEM MODEL
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7. RESULTS AND DISCUSSIONS
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8.CONCLUSION
The proposed system provides an efficient and
accurate method for identifying and predicting
vertigo using machine learning and deep learning
techniques. It reduces human error, improves
diagnostic speed, and supports remote healthcare.
This intelligent approach helps doctors make
reliable decisions and enhances patient care
through early detection and prevention of vertigo
episodes. It helps in reducing diagnostic delays,
minimizing human errors, and supporting real-time
or remote assessment of patients. The model’s
predictive capability also assists in monitoring
patient progress and estimating the likelihood of
recurrence.Overall, the system enhances the
efficiency of vertigo diagnosis, improves decision-
making for healthcare professionals, and
contributes to better patient outcomes through
early detection and data-driven prediction

Additionally, the system supports remote and real-
time assessment, making it useful in telemedicine
applications and in areas with limited access to
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specialists. Its predictive capability allows for
early detection of potential vertigo episodes and
estimation of recurrence risk, which can help in
planning timely and
patient outcomes.

Overall, the system represents a significant step
toward data-driven healthcare for vestibular
disorders. By combining clinical data and video
analysis with intelligent algorithms, it enhances the
for healthcare

interventions improving

decision-making process
professionals and contributes to more efficient and
reliable management of vertigo. With further
validation and large-scale deployment, this
approach has the potential to transform vertigo
diagnosis and patient care.
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