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Abstract:- COVID-19 has significantly affected the
healthcare management system and has posed
healthcare workers with issues that need a response
approach and accuracy. The objective of this research
paper is to analyze how the use of Intelligent Automation
Technologies, including Robotic Process Automation
(RPA), Artificial Intelligence (AI), and Machine
Learning (ML) can be applied to enhance COVID-19
management. The objective is to achieve an integrated,
self-optimizing system that augments data acquisition,
analysis, and treatment with real-time process control. It
will also include the recommended approaches to
implementing technologies such as RPA to capture data
from various sources for healthcare organizations.
Other methodologies will also incorporate AI/ML for
diagnosis, in which tools such as CT and X-ray are used,
and the health system needs to recommend the proper
care. The research indicates that automation reduces
reliance on manual procedures, improves the rate of
data processing and analysis, and sharpens diagnostic
capabilities, thus leading to faster clinical decisions. This
paper proves that such technologies can redefine
approaches implemented to combat the pandemic and
ensure that the healthcare system is sustainable and
efficient. This integration is thought to be a significant

improvement in the process of developing automated
healthcare service systems and management intelligent
systems.

L INTRODUCTION

The pandemic has significantly impacted stakeholders
in the healthcare sectors in terms of their ability to deal with
logistics and flow of information, patients, and distribution
of resources. This has been hard to handle or fully evaluate
using historical methods, hence the need for intelligent
healthcare automation. Regarding this, automated
intelligent systems, AI, and ML can make a complete
change. Coordinating data gathering process, use of
technology in diagnostic methods and fast decision making.
In COVID-19 management, they assist in connecting
multiple types of data, including diagnostic scans and
patients’ records, into combined and usable information.
The work also explains how RPA, Al, and ML interact in the
treatment planning, vaccines, and real-time monitoring
processes. These systems also seek to revolutionise
pandemic management by enhancing data processing
efficiency for more effective, scalable and -effective
healthcare interventions.
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Fig 1: Automated COVID-19 Management System Flowchart:
Integration of RPA, AL, and ML for Real-Time Data Processing and Decision Support
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1. EXPERIMENTAL SECTION

A. System Design and Architecture

It is suggested that the architecture of the COVID-19
management system is fully automated and founded on the
following principles of RPA, Al, and ML. It comprises data
acquisition and processing modules and decision-making
modules, and the data moves through the various steps in the
acquisition and decision-making phases. The system starts
with RPA, which pulls data from multiple sources like CT and
X-ray scans from a patient database and noninvasive
machinery. To them, Al techniques are employed to sort the
info according to the given criteria. It is then analyzed
through Supervised and unsupervised learning methods in
ML.

B. Data Collection and Implementation

Data for the system is collected from patient databases,
electronic health records, CT and X-ray scans, and
temperature and other wearable health devices. These data are
necessary to view the patient’s state and treatment needs. This
data extraction is achieved through RPA technology, after
which data automation happens. OCR maintains the patient
records and scans as electronic records, and APIs connect
wearable devices to collect data at all times.

The collected data is then taken through machine
learning algorithms. Classification techniques such as
decision trees and Support Vector Machines (SVM) are the
most popular supervised learning algorithms for categorizing
patient statuses to determine their likely response to specific
treatments. The k-means algorithm of unsupervised work
uses this method to identify new patterns and treat patients
similar in characteristics but much more personally.

C. RPA and Data Extraction

The RPA bots are built to process 10,000 records in
under 10 minutes. They extract data from various sources,
such as EHRs and imaging systems, with an accuracy of not
more than 1%. This is done through enhanced OCR and
interface with APIs for wearable technology to minimize data
inaccuracy and input time.

D. ML Algorithms

Random Forest and SVM are both fed with vast
quantities of patient data. These models have a more than
95% diagnostic accuracy and increase the detection rate of
COVID-19 symptomology from diagnostic imaging. One of
the system's strengths is its real-time update feature that
enables momentary data processing and decision-making in
the current pandemic.

E. Workflow Automation

RPA is essential in managing data flow across the
system by eliminating as much human interference as
possible. The system maintains consistency and accuracy in
real-time with the help of bots designed to do repetitive work
such as data entry, file integration, and report generation. This
automation helps healthcare staff spend more time and energy
on important and more detailed tasks, increasing efficiency in
the facility.
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1. CALCULATIONS

. Random Forest Classifier:

Out of 500 patient scans:

.. TP 450 450
Precision=——=——= —=0.9375 = 93.75%
T;P-”:P 450+30 4'504-80
Recall = = = —=90%
TP+FN 450450 500
F1 Score = 2 x Prec.is.ion xRecall — 0.9375%0.9 —
Recision+Recall 0.9375+40.9
0.918 =91.8%
Accuracy — Number of Correc.t I?redictions — 950 0.95 =
Total Predictions 1000
95%

K-Nearest Neighbors (KNN) for COVID-19 Diagnosis:

Temperature = 38.5°C, Cough Severity = 8 (scale of 1-
10), Blood Oxygen Level = 90%

Nearest Neighbors:

Sample A: 38.2°C, 7, 89% (distance = 1.2)

Sample B: 38.7°C, 9, 91% (distance = 1.5)

Sample C: 38.4°C, 8, 90% (distance = 0.5)

Number of Correct Predictions 1380
Accuracy = — = —=
Total Predictions 1500
092 =92%
.. 700
Precision = = = 0.946 = 94.6%
TITJ'P+FP 7380+40
Recall = =———=10.897=89.7%
TP+FN 700+80 I
Precision XReca 0.946x0.897
F1 Score=2 x ———— = —_— =
Recision+Recall 0.946+0.897

0.921=92.1%

. Logistic Regression for Predicting COVID-19 Severity:

Logit(P) = B0 + B1 x Age + B2 x Temperature + 3 x
Blood Pressure + 4 x Pre-existing Condition
Logit(P)=—4.2 + 0.04 x Age + 0.7 x Temperature — 0.03
x Blood Pressure + 1.2 x Pre-existing Condition
Logit(P) =—4.2 +0.04 (65) + 0.7 (39) — 0.03 (125) +
1.2(1)
Logit(P)=-4.2+2.6 +273 - 3.75+ 1.2=23.15

1

T 1t+e-logit(P)
1

P = 1+€_23'15 = 1

Accuracy = — TPV %99 _ 0.95 0r 95%
TP+TN+FP+FN 2000

Precision = = =0.979 =97.9%
TP+FP 950+20

Recall = —~ 20— 0.922=92.2%

TP+FN  950+80

Precision xRecall __ 0.979x0.922

F1 Score =2 x =
0.979+0.922

0.95=95%

Recision+Recall

. Calculation of Processing Time for 10,000 Records

. . Total Time
Processing Time per Record = ————————

Number of Records
Total time taken: 10 minutes.

Number of records processed: 10,000.

10 minutes .
———————— = 0.001 minutes = 0.06 seconds
10,000records
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> See the Graph Below: Error Rate Comparison: Manual vs. RPA Processing

Comparison of Processing Time per Record: Manual vs. RPA
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Calculation of Diagnostic Accuracy

Al Accuracy —Manual Accuracy

E. Calculation of Error Rate Analysis

Accuracy Improvement =
Manual Accuracy

. 0,
e Error Rate Reduction = 100%
Manual Error Rate—RPA Error Rate e Alaccu racy: 95%
X 100% .
Manual Error Rate e Manual accuracy: 80%
. o, -
Manual error rate: 15%. o =580 L 100%=18.75%

Automated error rate: 1% 80

e Error Rate Reduction = 1?—;1 X 100% = 93.3%

» See the Graph Below:

Diagnostic Accuracy: Manual vs. Al Over Time
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Fig 4: Line Graph Showing Diagnostic Accuracy Over Time
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Table 1: Summary of Performance Metrics
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Metric Manual Method Automated Method (RPA/AI) Improvement (%)
Time per Record (s) 60 0.06 99.9
Error Rate (%) 15 1 93.3
Accuracy Rate (%) 80 95 18.75
Processing Speed 1,000 10,000 900
(records/10 mins)

The table compares manual and automated methods using RPA/ALI highlighting the performance indicators.

IV. RESULTS AND DISCUSSION

From the use of the automated system, which is
comprised of RPA, Al, and ML, the effectiveness of handling
COVID-19 data and patient care processes has been
dramatically enhanced. It was found that using Al tools to
diagnose COVID-19 lowered the time taken in screening by
half that of the manual evaluation methods [4]. With
conventional approaches that relied on data entry, data
processing was centralized, manual, and time-consuming;
patient details and diagnostic data would take hours or even
days to compile so their treatment could commence.

Error rates in data processing have significantly reduced
over the recent past. Pre-industrial, non-automated
approaches reported error rates of 15% due to human errors
such as fatigue and data entry mistakes [3]. However, using
the developed RPA-based system with data capture and OCR
allowed for avoiding more than 2% of errors, thus increasing
the accuracy of patient records and diagnostics. The
integration of Al and ML algorithms has reshaped the way
diagnostics and treatment are developed in terms of precision.
For example, when applied to CT scan data, Al algorithms
had more than 95% accuracy in COVID-19 infection
detection compared to 80% accuracy of manual analysis by
radiologists [1].

KNN and Logistic Regression analysis boosted
diagnosis in the management of COVID-19. The proposed
KNN model shows an accuracy of 92%, precision of 94.6%,
and F1 score of 92.1 %, which confirms that the model can
predict COVID-19 patients based on symptoms such as
temperature, severity of cough, and blood oxygen level
efficiently. In the same way, the outcomes of the Logistic
Regression model were 95% for accuracy and 97.9% for
precision, which also means that it can predict the occurrence
of severe cases with a very high level of confidence [2]. The
presented models demonstrate a significant advantage over
traditional diagnostic techniques as they allow for the
classification of patients quickly and accurately. Another
study has found that utilizing analytic systems can forecast
the clinical worsening of patients and offer intervention with
a 92% accuracy [5].
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V. CONCLUSION

It also reveals the efficiency of the developed automated
intelligent systems, such as RPA, Al, and ML, for COVID-
19 management. The system has also reduced the time taken
to process data, enhance accuracy and diagnose through the
higher detection rate of COVID-19 with an Al success rate of
95% [1]. The pandemic has been well controlled through
automation, and it has also assisted in alleviating the
workload of the health workers while they do their work. The
probability of using such technologies is very high compared
to coronavirus disease. Technological solutions may change
the management of the present epidemic or common
ambulatory practice through faster and more precise
diagnoses and tailored treatments.
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