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ABSTRACT

Healthcare big data is driven by advancements in medical imaging, electronic health records,
wearable devices etc. It offers opportunities to improve disease diagnosis and classification. This
research focuses on addressing challenges by developing a deep learning architecture designed
for healthcare data complexities. Suitable optimization algorithm is identified for fine-tuning both
the feature extraction and classification models, ensuring they perform at their highest potential. A
thorough investigation of different learning pipelines supported identification of the optimal deep
model. The simulation result highlighted the greater efficiency of the proposed method over other
existing techniques under various measures. The proposed approach achieved an accuracy of 96.93%.
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INTRODUCTION

The growth of digital data has significantly expanded big data applications (Ahmed et al.,
2023). Hospitals, clinics, research centers etc. produce terabytes of information daily. This
data includes structured formats (patient records etc.), unstructured formats (clinical notes,
imaging results etc.) (Ara & Mifa, 2024).

Disease classification is an important use of big data in healthcare (Khang et al., 2024).
Deep learning (DL) models can process large datasets to identify complex patterns. The
effectiveness of these models depends on data quality, data diversity, and architecture design.

Performing disease classification on big
data involves several challenges,one of the
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its integration and analysis. Despite these
challenges, it provides valuable opportunities
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few challenges by creating a DL architecture.
This research specifically intends to design
DL architecture to handle healthcare data
complexities.

Literature Review

Big healthcare data consists of diversity of
information from sources like patient records,
clinical trials, lab tests, pharmacy data,
health monitoring applications etc. (Chao
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is challenging due to its volume, variety,
processing speed etc. (Thayyib et al., 2023).

Figure 1. Multi-faceted challenges of big healthcare

Figure 1 illustrates key challenges in data classification using deep learning

classifying big healthcare data using DL
(Khanna et al., 2023). DL techniques efficiently process and analyze massive healthcare data
(Kumari et al., 2023). Thereby, uncovering patterns and making more accurate predictions.

METHODOLOGY

The proposed model for “Disease Classification of Healthcare Big Data using Deep
Learning” consists of several key sub-processes designed to address the challenges
associated with large-scale healthcare data (Solfa & Simonato, 2023).

Data Preprocessing

It includes data cleaning to remove any noise, managing missing values and normalizing
the data to bring it to a common scale. Given the heterogeneity and volume of healthcare
data, preprocessing is crucial to improve quality and consistency of big data, making it
ready for further processing. Let X = { x1, x2, . . ., xn } be the set of raw data samples,
where each xi is a vector of features xi = { xi/, xi2, . . ., xim }. Let the pre-processed data
be X'={xI",x2,...,xn"}\

DL-Based Feature Subset Selection

Most relevant features are selected from the dataset using DL techniques. This step aims
to reduce dimensionality of data. Yet retaining the most critical information necessary
for disease identification. This step helps in improving the efficiency and accuracy of the
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subsequent classification task. The DL model /8 is trained to select a subset of features.
Importance score for each feature is configured as W = {wil, w2, . .., wm }, where wj
indicate the importance of feature j. Let A be threshold parameter that control the number
of selected features. The objective is to select a subset of features S such that in Equation 1.

S = {xlw; > 2} [1]

DL-Based Disease Detection

In this step, DL models are used to classify the data and identify the presence of diseases.
The models are trained on the pre-processed and feature-reduced dataset, enable them to
learn complex patterns that may indicate specific diseases. Let X denote the dataset after
feature selection. The goal is to classify these samples into disease categories. DL model
is defined in Equation 2.

Vi = fa (x) [2]

where ¥; is predicted label for i sample, and x{g is the feature vector of i sample with
selected features.

Optimization Techniques for Hyperparameter Tuning

Optimization techniques are applied for DL model’s hyperparameter tuning. By fine-tuning
the hyperparameters, the model’s accuracy and generalization ability can be significantly
improved. Let 6 represent the set of hyperparameters in the DL model. The optimization
problem can be formulated as shown in Equation 3.

6* = argminL(6) [3]
o

Here, optimization techniques are used to find §* that minimizes the loss function L(8).
This methodology integrates DL with advanced data processing and optimization
techniques to achieve high accuracy and efficiency in disease classification.

RESULTS

Proposed DL architecture for disease  Tablel

. . . C ti lysis of d d del
classification was evaluated using healthcare omparative analysis of proposed deep mode

dataset. The results provide valuable insights Model Accuracy
into the model’s effectiveness, accuracy and VGGlo6 77.90
efficiency in classification. The performance VGGI9 75.44
evaluation of the proposed approach with Inceptionv3 73.68
relevant metrics is presented in Table 1. Proposed Deep Model 96.93
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CONCLUSIONS

This research focused on developing a deep learning architecture for disease classification
of healthcare big data. Suitable optimization algorithm was identified for fine-tuning both
the feature extraction and classification models, ensuring they perform at their highest
potential. A thorough investigation of different learning pipelines supported identification
of the optimal deep model. The simulation result highlighted the greater efficiency of the
proposed method over other existing techniques under various measures.
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