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ARTICLE INFO ABSTRACT

Received: 28 Dec 2024 The rapid growth of the Internet of Things (IoT) has led to the generation of massive amounts of

data. IoT enables virtualization of services with or without physical presence. Managing and

analyzing this data presents a major challenge. Applications for IoT are found in many different

Accepted: 26 Feb 2025 fields, including smart cities, healthcare, education, and agriculture.Cloud computing is used for
data collecting, cleaning, processing, and analysis once sensor data is obtained using a variety of
technologies. This study offers a thorough analysis of cloud computing and IoT integration, with
a focus on healthcare applications.It lists the many IoTcloud platforms and talks about how
important they are for providing value, especially in the healthcare industry.

Revised: 18 Feb 2025

Keywords: cloud computing, wireless sensor networks, and the internet of things

1. INTRODUCTION

The Internet of Things is a transformative 21st-century technology with significant influence on everyday life, offering
opportunities across sectors such as education, business, and healthcare. IoT involves a network of devices embedded
with sensors that collect and transmit data to central infrastructures. These applications enable device tracking, two-
way communication, and decision-making based on data from various sources.

Cloud computing supports the processing of vast volumes of IoT-generated data by offering scalable storage and
computational power. It addresses key issues such as data exchange, interoperability, security, and communication
efficiency.

Cloud computing refers to services offered over the Internet for various computing needs—ranging from software
and networks to data storage and analytics.

IoT devices form a Wireless Sensor Network (WSN), which helps in tracking physical conditions like temperature,
pressure, or heart rate. These networks are crucial in diverse applications such as home automation, healthcare
monitoring, weather forecasting, and traffic management.

The paper is structured as follows: Section 2 explains the IoT-based cloud architecture. Section 3 discusses the
requirements and implementation of IoT-cloud systems. Section 4 summarizes literature contributions. Section 5
presents key components and cloud platforms. Section 6 outlines the advantages of integration. Section 7 proposes
future work. Section 8 concludes the paper.

2. CLOUD ARCHITECTURE BASED ON IOT
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Figure 1. IoT Cloud Architecture [21]
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Figure 2. Basic IoT Cloud Architecture
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The architecture of IoT-cloud integration consists of several embedded technologies such as sensors, RFID, and
gateways. Raw data is collected at the perception layer through wearable IoT devices. This data is transmitted via
network gateways and preprocessed on the edge computing layer. Machine learning algorithms are then used for
further analysis and prediction on the cloud.

The goal of 10T is to simplify life through better decisions and automation, reducing repetitive tasks and enhancing
convenience through minimal human intervention.

3. I0T-BASED CLOUD COMPUTING REQUIREMENTS AND IMPLEMENTATIONS

The demand for IoT-cloud integration spans across multiple sectors:

. Agriculture: IoT helps in crop harvesting, price forecasting, and reducing transportation costs.

. Healthcare: Sensors monitor patient vitals in real time, sending data to the cloud for analysis and alerting
healthcare providers.

Energy: IoT informs users about conserving and using electricity.Early disease detection is made possible by the us
e of machine learning and data mining in healthcare for diagnosis and prediction..

3.1 IoT Applications

. Smart Cities: Parking monitoring, pollution detection, traffic management, and emergency alerts.

. Smart Security: Surveillance in restricted areas, gas leak detection, and chemical hazard monitoring.
. Smart Medical Field: Patient monitoring, vaccine storage, elder care.

. Intelligent Agriculture: Soil moisture, climate analysis, crop monitoring.

. Smart Industrial Control: Hazard detection, auto-diagnostics in factories.

. Smart Entertainment & Media: Media sharing and remote data access.

. Smart Legal System: Enhancing judicial processes through automation and analytics.

4. LITERATURE REVIEW
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Table 1. Summary of Literature Contributions

Contribution
Patient sensor monitoring via cloud

Patient data sharing across platforms

Techniques
Sensor Cloud Architecture

Amazon Cloud, Ionic, Mobile App

Remote sensing data for drought monitoring -

Stream mining and analytics
. WSN and cloud integration
Medical sensors and security
Real-time heterogeneous data handling
ML and big data integration
WSN and Cloud integration
Elderly care model (Alzheimer)

XML, Esper, Apriori, FP
Virtualization

AES, Cloud Network

OpenStack, Spark, HTML templates
MapReduce, Cloud Platform

BSN, Cloud

5. COMPONENTS OF 10T AND CLOUD PLATFORMS

Table 2. Sensors and Their Applications

Sr. No
1

Sensor Name Application

Temperature Sensor Body temperature measurement

2 Force Sensor Kidney dialysis machines

3 Airflow Sensor Anesthesia systems

4 Pressure Sensor Infusion pumps, apnea devices

5 Pacemaker Cardiac rhythm management

6 Oximeter Oxygen saturation monitoring

7 Glucometer Blood glucose measurement

8 ECG Sensor Heart electrical activity monitoring

9 Heart Rate Sensor Heartbeat rate measurement

10 EEG Sensor Brain activity monitoring

11 Respiration Sensor Breathing rate tracking

12 Proximity Sensor  Object detection

13 IR Sensor Motion detection

14 Ultrasonic Sensor ~ Distance and speed detection

15 Piezoelectric Sensor Vibration, force, and temperature detection

Table 3. IoT Cloud Platforms

Platform Features
Salesforce IoT Cloud Real-time data from multiple sources
AWS I0T Core & Analytics Data cleaning, HTTP/MQTT support
Oracle IoT Real-time asset management and alerts
Particle IoT REST API support, secure communication
Predix Industrial IoT platform, feedback mechanisms
SQL Stream Real-time analytics, Kafka integration
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Ubidots Azure Visualization and REST APIs for Azure
Stream Analytics Real-time data processing and dashboards
Ayla Insights Business intelligence integration
Watson IoT Cognitive computing for deep data insights
Cisco IoT Cloud Smart city, energy, and healthcare focus
Google Cloud IoT Cloud Pub/Sub, ML engines, BigQuery

Autodesk Fusion Connect Industrial IoT applications
SAP Analytics Cloud Forecasting with in-memory computing

6. ADVANTAGES OF I0T-CLOUD INTEGRATION

. Data Analysis: Enables analysis of large unstructured datasets.

. Scalability: Cloud resources can be scaled as needed.

. Visualization: Supports diverse visual interfaces for data interpretation.

. Collaboration: Encourages sharing across sensor networks.

o Storage & Processing: Efficiently manages and processes massive data volumes.
. Dynamic Access: Allows global, real-time access to sensor data.

. Flexibility: Provides adaptable computing environments.

o Quick Response: Supports real-time applications.

. Automation: Enhances responsiveness and reduces manual intervention.

. Multitenancy: Enables shared access and resource utilization across users.

7. PROPOSED FUTURE RESEARCH

An IoT and cloud computingbased patient health monitoring paradigm is currently being developed.Biosensors will
be used to gather data, a Raspberry Pi will be used to process it, and the ThingSpeak cloud platform will be used to
visualize the data and send alert notifications to healthcare providers through mobile applications.

8. CONCLUSION

With an emphasis on healthcare applications, this paper emphasizes how IoT and cloud computing can be integrate
d.. Virtualization through cloud platforms allows for the dynamic use of wireless sensor networks, offering real-time,
user-centric services. The integration enables scalability, energy efficiency, and improved service quality. Future
developments will explore enhanced energy efficiency, secure data transmission, QoS, and real-time insights using
diverse IoT platforms and medical sensors.
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