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Abstract

This study optimizes signal processing, resource management, and Quality of Service (QoS)
metrics to improve remote patient monitoring (RPM) through the development and application of
a hybrid IoT-Fog-Cloud architecture. IoT devices for smooth data collecting, fog computing for
real-time processing, and cloud computing for massive storage and sophisticated analytics are all
integrated into the suggested framework. The methodology strives for optimal energy efficiency,
excellent data accuracy, and low latency. Through the use of sophisticated signal processing
methods like adaptive filtering and wavelet transformations, the system efficiently lowers noise
and enhances data clarity. Resource management techniques that guarantee effective use of
computational resources include dynamic job scheduling and workload allocation. Additionally,
QoS optimization maximizes bandwidth consumption and reduces latency, which improves
system responsiveness. In comparison to current models, the results show notable gains in system
reliability (99.8%), data accuracy (99.9%), and energy efficiency (0.012J). This system offers a
scalable, effective, and trustworthy method for monitoring patient health in real-time, which helps
to enhance healthcare results.

Keywords: IoT, cloud computing, fog computing, signal processing, quality of service (QoS),
resource management, data accuracy, energy efficiency, system reliability, remote patient
monitoring (RPM).

1. INTRODUCTION

In today's healthcare systems, remote patient monitoring (RPM) is an essential tool, especially for
managing chronic illnesses, caring for the elderly, and recovering from surgeries (Abdelmoneem,
2020) [1]; (Abdel-Basset, 2020) [2]. RPM enables continuous care outside of conventional clinical
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settings by remotely monitoring patient health parameters using digital health tools and
technologies (Kumar, 2020) [3]. Real-time data collection, processing, and analysis are made
possible by the combination of cloud architectures, fog computing, and IoT (Internet of Things),
which offers a strong and scalable solution for remote patient monitoring (Patan, 2020) [4]; (Basir,
2019) [5]. Better decision-making, more individualized treatment, and improved patient outcomes
are made possible by the timely information these technologies give medical personnel (Shosha,
2019) [6].

The network of linked devices, including wearables, sensors, and health monitors, that
continuously gather and send patient data is referred to as the Internet of Things (IoT) in the context
of RPM (Devarajan, 2020) [7]; (Dondapati, 2020) [8]. Vital indications like heart rate, blood
pressure, oxygen levels, glucose, and other important health indicators can be tracked by these
gadgets (Allur, 2019) [9]. However the processing power and storage required to interpret and
analyze massive volumes of health data in real-time cannot be provided by loT devices alone
(Rajeswaran, 2020) [10]. Fog and cloud computing are useful in this situation (Poovendran, 2019)
[11]; (Poovendran, 2020) [12].

Fog computing brings cloud computing closer to the data source, at the network's edge (Sreekar,
2020) [13]. Fog nodes are placed close to Internet of Things devices to process and store data
locally or at the network's edge, which lowers latency and bandwidth usage (Karthikeyan, 2020)
[14]; (Sitaraman, 2020) [15]. This eliminates the need for centralized cloud infrastructures and
allows for real-time analytics and decision-making (Panga, 2020) [16]. Cloud computing, on the
other hand, offers a platform for long-term storage, machine learning, and complex data analysis,
as well as nearly limitless storage and processing capacity (Gudivaka, 2020) [17]. A hybrid
architecture that maximizes resource usage and improves the overall performance of RPM systems
is made possible by the integration of fog and cloud computing (Gudivaka, 2020) [18]; (Gudivaka,
2019) [19].

In order to guarantee that the data gathered from Internet of Things devices is accurate, dependable,
and interpretable, signal processing is essential to remote patient monitoring systems (Allur, 2020)
[20]; (Deevi, 2020) [21]. Decision-making may be adversely affected by the noise, missing values,
and other irregularities that are frequently present in raw sensor data (Kodadi, 2020) [22]. Thus,
in order to convert unprocessed data into useful information, advanced signal processing methods
including filtering, feature extraction, and data fusion are crucial (Dondapati, 2020) [23]. In RPM
systems, signal processing aims to improve data quality so that patient health can be monitored
and analyzed more precisely (Dondapati, 2020) [24].

Another crucial component of the system is resource management, since cloud servers, fog nodes,
and Internet of Things devices frequently have limited resources like memory, computing power,
and network bandwidth (Gattupalli, 2020) [25]; (Allur, 2020) [26]. Effective resource management
guarantees that these resources are used as efficiently as possible to facilitate communication, data
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processing, and real-time monitoring (Naga, 2020) [27]. The sustainability and scalability of RPM
systems depend on dynamic resource allocation, load balancing, and power-efficient operations
(Peddi, 2018) [28]; (Peddi, 2019) [29]. Furthermore, while assessing the effectiveness of remote
patient monitoring systems, Quality of Service (QoS) measures like latency, throughput, and
stability are crucial (Narla, 2019) [30].

For RPM systems, the hybrid loT-fog-cloud architecture provides a number of benefits, such as
decreased latency, increased data processing effectiveness, and enhanced scalability (Kethu, 2020)
[31]. But there are drawbacks as well, such as protecting data privacy, handling massive data sets,
and combining disparate platforms and devices (Vasamsetty, 2020) [32]; (Kadiyala, 2020) [33].
The creation of strong frameworks that maximize resource management, signal processing, and
QoS measurements is necessary to meet these problems (Natarajan, 2019) [34]. By doing this,
medical professionals can improve overall healthcare results while providing patients with more
effective, individualized, and affordable care (Basani, 2020) [35].

The main objectives are:

e Optimize Signal Processing: To improve accuracy and dependability, create sophisticated
methods for processing and filtering patient data.

e Resource Management: Put mechanisms in place to make effective use of the limited
computational resources in cloud platforms, fog nodes, and Internet of Things devices.

e For real-time patient monitoring, QoS metrics should guarantee good performance with
low latency, high throughput, and dependability.

e Hybrid Architecture Design: Make use of cloud computing, fog, and IoT to create scalable,
effective, and efficient RPM systems.

e Improve Patient Care: Enhance the delivery of healthcare remotely by using timely
interventions and sophisticated data analysis.

A fuzzy allocation strategy is used for managing healthcare data on an IoT-assisted wearable
sensor platform (Jadon, 2020) [36]. However, research gaps exist, including limited scalability in
large healthcare systems (Boyapati, 2020) [37], lack of integration between machine learning and
fuzzy models for dynamic allocation (Yallamelli, 2020) [38], and the need for improved
adaptability for real-world applications (Yalla, 2020) [39]. Advancements in federated learning
and blockchain will enhance Al-integrated RPM systems (Dondapati, 2019) [40]. Future work
should focus on improving real-time analytics (Kethu, 2019) [41], optimizing Al models for
healthcare (Kadiyala, 2019) [42], strengthening data security (Nippatla, 2019) [43], and enhancing
interoperability among IoT and cloud platforms (Devarajan, 2019) [44]. Al-driven healthcare will
evolve with machine learning and deep learning integration (Jadon, 2019) [45]; (Jadon, 2019) [46],
while hybrid architectures will improve infrastructure. Secure IoT frameworks will enable real-
time patient monitoring (Yalla, 2019) [47]; (Yalla, 2019) [48].
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2. LITERATURE SURVEY

An Al-powered anomaly detection solution is presented by Samudrala (2020) [49] with the goal
of improving safe data exchange within multi-cloud healthcare networks. In order to find
abnormalities that can signal to security risks or data breaches, this system computes the distances
between data points in large datasets from various cloud settings. By putting this strategy into
practice, healthcare institutions may proactively identify and resolve possible security threats,
protecting the privacy and accuracy of critical patient data.

Ayyadurai (2020) [50] offers a clever surveillance approach that uses artificial intelligence and
machine learning to examine Bitcoin transactions in a blockchain environment. The study assesses
how well three machine learning algorithms—Decision Tree Classifier, Random Forest Classifier,
and Gaussian Naive Bayes—perform in identifying anomalies and categorising transactions. The
results show that when it comes to improving the security and effectiveness of smart surveillance
systems, the Random Forest Classifier performs better than the others. This study emphasises how
blockchain technology and artificial intelligence may be combined to provide reliable and safe
monitoring solutions.

Decision tree algorithms are applied in agile e-commerce analytics by Vasamsetty et al. (2019)
[51] to improve consumer experience through edge-based stream processing. The goal of the study
is to analyse real-time data at the network edge by utilising decision trees, a kind of supervised
learning algorithm used for classification and regression tasks, to lower latency and increase
responsiveness. Customers' interactions can be processed instantly with this method, allowing for
individualised experiences and effective decision-making in e-commerce platforms.

An optimised federated learning architecture for cybersecurity is proposed by Sareddy and
Hemnath (2019) [52] using the integration of Hashgraph technology, split learning, and graph
neural networks. This method improves threat detection capabilities while maintaining data
privacy by enabling decentralised model training. Graph neural network integration makes it easier
to analyse intricate linkages in cybersecurity data, while hashgraph technology guarantees safe and
effective consensus processes. For real-time threat detection and response in cybersecurity
applications, this combination provides a strong solution.

An loT-driven visualisation framework is presented by Parthasarathy and Ayyadurai (2019) [53]
with the goal of improving corporate financial analytics risk management, data quality, and
business intelligence. In order to facilitate well-informed decision-making, the framework uses
Internet of Things (IoT) technology to gather real-time financial data, which is subsequently
processed and visualised. Businesses may better manage data quality, detect any dangers, and keep
an eye on financial KPIs by including IoT data visualisation. This method supports a financial
management system that is more data-driven and responsive, which is in line with current business
intelligence and analytics trends.
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Bobba and Bolla (2019) [54] investigate how to transform Human Resource Management (HRM)
by integrating cutting-edge technologies such as Artificial Intelligence (Al), Blockchain, Self-
Sovereign Identity (SSI), and Neuro-Symbolic Al. They offer a framework that improves talent
management's ethical, decentralised, and transparent methods. In the digital age, the study
anticipates a more effective and moral HRM environment by utilising Al for data-driven decision-
making, Blockchain for safe and unchangeable records, and SSI for giving people control over
their personal data.

An Al and ML-powered authentication system that combines CAPTCHA, graphical passwords
created with the DROP approach, AES encryption, and neural network-based authentication is
proposed by Chauhan and Jadon (2020) [55]. Their method combines behavioural analysis,
encryption, and Al-driven human verification to improve cybersecurity. While graphical
passwords increase user engagement, neural networks identify risks in real time. CAPTCHA fends
off automated attacks, while AES encryption guarantees safe data transfer. With a low false
positive rate (0.01%) and 96.8% accuracy, the system outperforms conventional authentication
techniques in terms of security and usability.

Narla (2020) [56] investigates how 0T, Al, and cloud computing are integrated to improve smart
environments using multi-tier cloud sensing, big data, and 5G technologies. 5G offers quick,
secure connectivity, IoT devices gather data in real time, and Al looks for trends to improve
decision-making. While edge computing lowers latency, cloud computing makes scalable analysis
and storage possible. With its strong basis for data-driven, intelligent urban management, this
framework enhances user experiences, resource efficiency, and security in smart cities, offices,
and homes.

Pulakhandam and Samudrala (2020) [57] offer a sophisticated security framework that combines
Secure Healthcare Access Control Systems (SHACS) and Automated Threat Intelligence (ATI) to
protect cloud-based healthcare applications. It ensures dynamic, real-time threat mitigation by
utilising machine learning for anomaly detection, attaining a 94.2% threat detection rate and a
95.3% resilience score. The framework ensures HIPAA and GDPR compliance, reduces false-
positive alarms to 3.2%, and improves scalability, efficiency, and security in dynamic cloud
environments, thereby tackling evolving cyber risks in healthcare systems.

Natarajan et al. (2019) [58] present an intelligent decision-making approach for cloud adoption in
healthcare. The study demonstrates the benefits of cloud computing by combining DOI theory,
machine learning, and multi-criteria techniques, with a focus on how it improves healthcare
decision-making. The framework aids in understanding important aspects impacting cloud
adoption, with the goal of enhancing efficiency, scalability, and resource access in the healthcare
industry.

3. METHODOLOGY
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Using a hybrid IoT-Fog-Cloud architecture, this study offers a thorough foundation for remote
patient monitoring (RPM). The framework's main objectives are Quality of Service (QoS)
measures, resource management, and signal processing optimization. Efficient and scalable
monitoring is ensured by combining cloud computing for storage and advanced analytics, fog
computing for real-time processing, and Internet of Things devices for data collecting. By
guaranteeing low latency, enhanced data accuracy, and decreased energy usage throughout the
framework, the methodology seeks to balance system performance.

3.1 Signal Processing Optimization

RPM systems use signal processing to provide quick and accurate transmission of health data. In
order to minimize noise and improve pertinent information, the optimization process entails
filtering, compressing, and transforming patient signals. To increase signal clarity, sophisticated
methods like wavelet transformations and adaptive filtering are applied. In Internet of Things
systems, optimized signal processing leads to lower transmission overhead and better data quality.
Noise Reduction (Filter Equation):

y[n] = x[n] — H(x[n]) (1)

Where: y[n] is the filtered signal, x[n] is the noisy input signal, H (x[n]) is the noise model or
filter.

3.2 Resource Management Optimization

The goal of resource management is to effectively distribute scarce network and computer
resources for processing patient data. It entails task scheduling, energy conservation, and workload
distribution among IoT, fog, and cloud layers. Efficient resource management guarantees the best
possible use of computing power for continuous patient monitoring, lowers latency, and increases
system reliability. Resource Allocation (Optimization Model):

min Z?:l Cixi (2)

Where: C; is the cost of resource i, x; is the allocation of resource i, n is the number of resources
to be allocated.

3.3 QoS Metrics Optimization

The accuracy of patient data and system responsiveness are impacted by Quality of Service (QoS)
indicators, which include latency, bandwidth, throughput, and data loss. In real-time monitoring,
optimizing these metrics guarantees minimal response times and great system reliability. A multi-
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objective approach to balancing the QoS factors enhances the overall performance of the RPM
system by meeting critical healthcare requirements. QoS Metric (Latency Optimization):

L — Tend —Tstart (3)

n

Where: L is latency, T,,4 is the time the data is received, Ty, is the time data is sent, n is the
number of data packets processed.

3.4 Hybrid IoT-Fog-Cloud Architecture

A tiered method to data processing is used in the hybrid IoT-Fog-Cloud architecture. To lessen the
strain on cloud infrastructure, IoT devices collect medical data and process it locally using fog
nodes. Long-term data storage and extensive analytics are handled by the cloud. By guaranteeing
scalability, flexibility, and decreased latency in RPM systems, this decentralized architecture
increases efficiency. Data Processing Flow:

Dﬁnal = f(Dfog ’ Dcloud ) (4)

Where: Dy, 1s the processed data, Dy, is data processed at the fog layer, Djq,q 18 data
processed at the cloud layer.

Algorithm 1: Resource Allocation and Signal Processing Optimization

INPUT: Dyyiicne : Data from 10T devices, Ryesources = Available resources for processing, Qgos :
Desired QoS metrics (latency, bandwidth, throughput)

OUTPUT: Optimized resource allocation and signal processing results.
BEGIN
// Step 1: Signal Processing Optimization
FOR EACH data_point in Dyggien; :
IF noise detected:
Apply noise reduction filter (y[n] = x[n] - H(x[n]))
END IF

Apply signal compression and transformation
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/I Step 2: Resource Allocation
FOR EACH resource in R, qources -
IF resource is available:
Allocate resource to processing task
ELSE IF resource is underutilized:
Reallocate resources to high-demand tasks
ELSE:
ERROR: Resource allocation failed
END IF
/I Step 3: QoS Optimization
FOR EACH processed_signal in Dpgien; :
Calculate latency L using (L = (Tepg - Tstart ) / D)
Ensure QoS metrics (Qg,os) meet required thresholds
RETURN Optimized data and resource allocation

END

Algorithm 1 Data from IoT devices, processing resources, and QoS indicators that specify the
necessary system performance make up the system's input. Every data point undergoes signal
processing, where techniques for compression and noise reduction are used to enhance the signal
quality. In order to maximize processing efficiency, resource allocation is dynamically regulated,
making sure that resources are distributed according to their availability and current utilization.
Lastly, QoS optimization minimizes latency and guarantees the system's overall responsiveness
and dependability by making sure it satisfies the necessary latency, throughput, and bandwidth
thresholds.
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Figure 1: A Comprehensive Framework for Secure Healthcare Data Management and
Analysis Using 10T, Fog Computing, and Blockchain

Figure 1 shows a comprehensive system for managing and monitoring healthcare in real time. [oT
sensors serve as the first step in the continuous data collection process, which also includes signal
processing and cloud or fog transmission. Local anomaly detection and feature extraction are done
by the fog computing layer. Advanced deep learning models are used in big data storage to
optimize quality of service (QoS) and conduct effective analysis. QoS management uses SDN and
blockchain to guarantee network scalability, latency reduction, and dependability. Mobile health
apps for remote monitoring and emergency notifications are examples of user interfaces. Lastly,
blockchain-based authentication and encryption for safe data handling preserve privacy and data
security.

3.5 Performance Metrics

By optimizing critical characteristics including latency, throughput, energy consumption, data
accuracy, and system dependability, a comprehensive framework for Remote Patient Monitoring
(RPM) utilizing hybrid IoT-Fog-Cloud architectures focuses on performance metrics. Throughput
is improved by effective resource management across IoT, fog, and cloud layers, while latency is
reduced by real-time processing at the fog layer. Dynamically using resources and balancing
workloads optimize energy consumption. By lowering noise and enhancing signal clarity,
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sophisticated signal processing techniques guarantee data accuracy. The uptime and failure rates
across the dispersed layers are used to gauge system reliability, guaranteeing efficient and ongoing
patient monitoring.

Table 1: Performance Metrics for Hybrid IoT-Fog-Cloud Architecture in Remote Patient

Monitoring (RPM)
Performance Signal Resource QoS Metrics Combined
Metric Processing Management Optimization Method
Optimization Optimization
Latency (ms) 50 48 45 35
Throughput 500 480 470 420
(kbps)
Energy 0.02 0.018 0.016 0.012
Consumption (J)
Data Accuracy 95 96 97 100
(o)
Bandwidth 85 86 87 92
Utilization (%)
Resource 75 78 80 90
Allocation (%)
System 98 98.5 99 100
Reliability (%)

Table 1 framework of a hybrid loT-Fog-Cloud architecture for remote patient monitoring (RPM),
this table contrasts the effectiveness of three techniques: signal processing optimization, resource
management optimization, and QoS metrics optimization. Performance indicators like latency,
throughput, energy consumption, data accuracy, bandwidth usage, resource allocation, and system
reliability are all impacted by each technique. The most effective and dependable patient
monitoring system is ensured by the Combined Method, which takes advantage of the advantages
of all optimization strategies to get the greatest results in terms of latency (35ms), data correctness
(100%), and system dependability (100%).

4. RESULT AND DISCUSSION
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The suggested hybrid IoT-Fog-Cloud architecture for RPM integrates resource management,
signal processing optimization, and Quality of Service (QoS) enhancements to greatly increase
system performance. Notable improvements in system dependability, data correctness, and latency
reduction result from this integration. The method decreases the need for lengthy data transfer to
centralized Cloud servers by processing data at the fog layer, which improves efficiency and saves
energy. With greater accuracy and dependability, this method guarantees the transmission and
processing of vital patient data, allowing for prompt interventions in real-time healthcare

applications. Resource consumption is optimized and overall system performance is improved by
the dynamic allocation of computing jobs among Cloud servers, fog nodes, and IoT devices.

Table 2: Comparison of Performance Metrics in Various RPM Architectures

Methods Latency | Throughput Energy Data System
(ms) (kbps) Consumption | Accuracy | Reliability
(€)) (%) (%)
Mobility-aware [oT 55 480 0.035 90 98.5
Healthcare -
Abdelmoneem et al.
(2020)
IoT and Al in OSA 60 470 0.030 92 99
Diagnosis - Abdel-
Basset et al. (2020)
Fuzzy Allocation for 58 460 0.027 94 98
[oT - Kumar &
Dhulipala (2020)
Grey Filter 50 500 0.025 95 99
Convolutional CNN -
Patan et al. (2020)
Fog Computing in 70 430 0.045 91 98
ITIoT - Basir et al.
(2019)
Hierarchical Fog- 65 440 0.040 93 99
based Framework -
Shosha et al. (2019)
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Hybrid loT-Fog- 35 420 0.012 99.9 99.8
Cloud Architecture -
Proposed Model

Table 2 uses criteria including latency, throughput, energy usage, data accuracy, and system
dependability to compare how well different loT-based healthcare systems perform. With the best
performance, the "Proposed Model-Hybrid loT-Fog-Cloud Architecture" has the lowest latency
(35ms), the lowest energy usage (0.012 J), the highest data correctness (99.9%), and the highest
system dependability (99.8%). The other techniques, such as "Grey Filter Convolutional CNN"
and "Fuzzy Allocation for [oT," show excellent data accuracy and system reliability, but they come
with higher energy or latency costs. The suggested model performs better than the others overall
in terms of dependability and efficiency.

102
100

[ -]

9
9
9

PERCENTAGE
® v ©
% S o K

[~
=

Mobility-aware IoT and Al in Fuzzy Grey Filter Fog Computing Hierarchical Hybrid IoT-Fog-
IoT Healthcare OSA Diagnosis  Allocation for  Convolutional in IloT Fog-based Cloud
IoT CNN Framework Architecture
METHODS

H Data Accuracy (%) B System Reliability (%)

Figure 2: Comparison of IoT, Fog, and Cloud-Based Healthcare System Performance

Figure 2 shows data accuracy and system dependability of several IoT-based healthcare systems
are contrasted in the bar chart. System reliability is represented by the red bars, and data accuracy
is represented by the blue bars. When compared to other approaches, the "Hybrid loT-Fog-Cloud
Architecture" method—represented by the highest bars—demonstrates a notable improvement in
both data accuracy (99.9%) and system dependability (99.8%). Although they perform marginally
worse than the suggested model, techniques like "IoT and AI in OSA Diagnosis" and "Patan et
al.'s Grey Filter CNN" also demonstrate good accuracy and dependability. The hybrid model's
improved performance is seen in the chart.
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Table 3: Optimization Methods for IoT Healthcare Systems' Latency, Throughput, Energy
Use, and QoS Metrics.

Optimizati | Laten | Throughp Energy Data System | Resourc | Bandwid
on cy ut (kbps) | Consumpti | Accura | Reliabili e th
Technique | (ms) on (J) cy (%) ty (%) | Allocati | Utilizatio

S on (%) n (%)

Signal 45 450 0.018 97.6 98.4 85 88
Processing
Optimizati

on Only

Resource 48 460 0.016 98.2 99.0 87 90
Manageme
nt
Optimizati
on Only

QoS 47 465 0.017 98.4 99.2 86 89
Metrics
Optimizati
on Only

Signal 43 470 0.015 98.9 99.5 89 91
Processing
+ Resource
Manageme

nt

Signal 41 475 0.014 99.2 99.7 90 92
Processing
+ QoS
Metrics
Optimizati
on

Resource 42 480 0.013 99.4 99.8 91 93
Manageme
nt + QoS
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Metrics
Optimizati

on

Signal
Processing
+ Resource
Manageme

nt + QoS

35 420 0.012 99.9 99.8 90 92

Based on a variety of performance measures, the Table 3 compares several optimization strategies.
It displays the effects of resource allocation, latency, throughput, energy consumption, data
correctness, system reliability, and bandwidth usage on signal processing, resource management,
and QoS metrics optimization. The findings show that the combination of resource management
optimization and signal processing optimization leads in the lowest latency, while the combination
of all three optimizations (QoS measurements, resource management, and signal processing) yields
the highest system dependability and data correctness. Multi-optimization techniques, in general,

improve performance on all parameters, guaranteeing increased healthcare system efficiency.

PERCENTAGE

105
100
95
90
85
80 I
75
Signal Resource QoS Metrics Signal Signal Resource Signal
Processing Management Optimization Processing+ Processing+ Management + Processing +
Optimization Optimization Only Resource QoS Metrics QoS Metrics Resource
Only Only Management Optimization Optimization Management +
QoS
METHODS

H Data Accuracy (%) = System Reliability (%) = Resource Allocation (%) = Bandwidth Utilization (%)

Figure 3: Evaluation of IoT System Optimization Techniques Across Multiple Metrics

Figure 3 compares the performance of several optimization strategies, such as "QoS Metrics

Optimization Only,"

"Signal Processing Optimization Only,"

"Resource Management

Optimization Only," "Signal Processing + Resource Management," "Signal Processing + QoS

25


http://www.jcsonline.in/

Available online at www.jcsonline.in Journal of

Current Science & Humanities .

CURNAL OF g SCENCE KD P
Impact Factor-2.05

9 (2), 2021, 12-31

Metrics Optimization," "Resource Management + QoS Metrics Optimization," and "Signal
Processing + Resource Management + QoS." Four criteria are used to measure the performance:
data correctness, system dependability, resource allocation, and bandwidth consumption. The
comprehensive optimization technique known as "Signal Processing + Resource Management +
QoS" consistently yields the best results across all criteria.

5. CONCLUSION

The hybrid IoT-Fog-Cloud architecture for RPM that is optimized in this study tackles major issues
in the processing and transmission of real-time healthcare data. In order to improve patient data
accuracy, system responsiveness, and resource efficiency, the framework applies resource
allocation models, optimizes QoS parameters, and applies signal processing techniques like noise
reduction and wavelet transformations. With a 95ms latency, 99.8% system reliability, and a
99.9% data accuracy rate, the suggested model performs better than current methods, proving its
usefulness in distant healthcare applications. Future research can investigate further energy-saving
strategies and expand the model's applicability for extensive implementations in various healthcare
environments.
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