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Abstract 

The Internet of Things (IoT) is one of the most important technologies of this modern century. Through internet 

connectivity, physical devices, sensors, and software systems are able to communicate and share data for better 

performance. This research paper explains the main ideas of IoT, its structure, communication methods, security problems, 

uses, and future possibilities. It also discusses how progress in technology has played an important role in the growing 

use of IoT in healthcare, farming, smart homes, transport, and manufacturing sectors. The paper also points out some major 

challenges that still need more study, such as security risks, data handling, system compatibility, and saving energy 

1. Introduction 

The Internet of Things (IoT) is a system in which different devices are connected to each other and can collect, share, and 

process data with very little human involvement. As the number of internet-connected devices continues to increase, IoT 

has developed into a large environment that brings together embedded systems, cloud services, big data, artificial 

intelligence, and wireless communication methods. Because of this rapid progress, environments have become more 

intelligent, automation has improved, and data can now be analysed instantly. 

IoT now has an important place in many fields and has become a key area of study in both academic and industrial research. 

For students in an MSc IT program, learning about IoT architecture, communication methods, practical applications, and 

existing challenges is important to understand how it is influencing modern computing systems. 

2. Literature Review 

Different researchers have explored the concept and development of the Internet of Things from various perspectives over 

the years. In the early stages, most studies mainly discussed the use of RFID (Radio Frequency Identification), which was 

seen as a basic technology for connecting physical objects to digital systems. As research continued, the focus slowly 

moved beyond RFID and towards the use of wireless sensor networks, cloud systems, and different ways of handling data 

as it is produced. 

Recently, researchers have shown greater concern for security and data privacy in IoT, mainly due to the sharp rise in 

connected devices and the increased risk of cyber threats. Alongside this, some studies have also discussed the use of 

artificial intelligence with IoT, known as AIoT, to help systems operate more smoothly and respond better in practical 

situations. 

https://ijsrem.com/
mailto:anjali.dandekar@ruparel.edu


      
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 09 Issue: 12 | Dec - 2025                              SJIF Rating: 8.586                                       ISSN: 2582-3930                                                                                                                              

  

© 2025, IJSREM      | https://ijsrem.com                                                                                                                                            |        Page 2 
 

Even though IoT is likely to continue expanding and supporting automation in many fields, studies also show that some 

problems have not yet been resolved. One common problem that devices produced by different companies do not always 

connect or work well with each other. This leads to communication gaps between systems and, in turn, affects how 

efficiently the overall system operates. 

3. IoT Architecture 

IoT architecture typically consists of the following five layers: 

 

3.1 Perception Layer 

 

This layer includes sensors and actuators that collect data from the environment. Devices like temperature sensors, RFID 

tags, cameras, and biometric scanners form this layer. 

 

3.2 Network Layer 

 

This layer sends data collected by the perception layer to processing systems. It uses communication technologies like Wi-

Fi, Bluetooth, 5G, ZigBee, and LoRaWAN. 

 

3.3 Middleware Layer 

 

This layer act as a connection between the network and application levels. It can manage the collected data by storing it. 

Platforms used in this layer include cloud services like AWS IoT, Google Cloud IoT, and Azure IoT Hub. 

 

3.4 Application Layer 

 

This layer is where users directly interact with IoT systems. It provides practical services based on the collected and 

processed data. Examples include mobile applications used in smart healthcare, home automation systems for controlling 

appliances, and industrial platforms used to monitor and manage machinery. 

 

3.5 Business Layer 

This layer is mainly concerned with how the organisation uses the final information for its own functioning. It allows 

managerial activities by helping convert system data into reports and visual displays. These outputs allow decision-makers 

to review performance, understand trends, and plan future actions based on the interpreted results. 

 

4. Communication Protocols in IoT 

IoT communication depends on lightweight, efficient protocols. Major protocols include: 

 

4.1 MQTT (Message Queuing Telemetry Transport) 

 

A lightweight communication protocol based on the publish-subscribe model, commonly used in IoT devices that operate 

with limited power. 

 

4.2 CoAP (Constrained Application Protocol) 

 

Designed for low-power devices that require resource-efficient communication. 
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4.3 HTTP/HTTPS 

 

Common internet protocols are used when stronger security or compatibility is required. 

 

4.4 Bluetooth Low Energy (BLE) 

 

Efficient short-range wireless communication is used in wearable devices. 

 

4.5 ZigBee 

 

Low-power mesh network protocol commonly used in home automation. 

 

5. Applications of IoT 

IoT has transformed several industries, offering automation, efficiency, and improved user experience. 

 

5.1 Smart Homes 

 

IoT enables automation of lighting, temperature, security cameras, and appliances. Smart assistants like Alexa and Google 

Home also rely on IoT. 

 

5.2 Healthcare 

Wearable sensors monitor patient vitals in real-time. Remote health monitoring has grown significantly after COVID-

19. 

 

5.3 Smart Agriculture 

IoT devices monitor soil moisture, temperature, and crop health to optimise farming. 

 

5.4 Industrial IoT (IIoT) 

 

Industries use IoT systems to monitor machines, maintenance, and automation. 

 

5.5 Smart Cities 

 

IoT applications include smart traffic management, waste management, surveillance, and energy-efficient street 

lighting. 

 

5.6 Transportation 

 

GPS-based tracking, smart parking systems, and vehicle-to-vehicle communication have improved modern 

transportation. 

 

6. Security Challenges in IoT 

Despite its advantages, IoT poses major security challenges: 
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6.1 Device Vulnerabilities 

 

Authentication procedures are often lacking in many IoT devices. 

 

6.2 Concerns about Data Privacy 

 

It is common to transfer and store sensitive user data without proper encryption. 

 

6.3 Denial of Service (DDoS) Attacks 

 

Large-scale Distributed DDOS attacks can be carried out through compromised IoT devices. 

 

6.4 Challenges with Interoperability 

 

Devices made by different manufacturers may not follow the same security standards. 

 

6.5 Firmware Vulnerabilities 

 

Attackers may take advantage of outdated firmware. 

Device authentication, secure firmware updates and multi-layer encryption are necessary for enhancing IoT security. 

 

7. IoT and Cloud Computing 

Cloud computing provides a scalable infrastructure for IoT. Cloud services store and analyse massive amounts of data 

generated by IoT. 

 

Benefits include: 

 

• High storage capacity 

 

• Real-time analytics 

 

• Remote device management 

 

• Scalability and flexibility 

 

 

Cloud platforms like AWS IoT, Azure IoT Hub, and Google Cloud IoT offer built-in tools for device integration, big data 

analytics, and machine learning. 

8. Edge and Fog Computing in IoT 

 

As IoT devices increase, cloud-based processing alone is not sufficient. 

 

8.1 Edge Computing 

 

Data processing occurs near the data source, reducing latency. 
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8.2 Fog Computing 

 

Fog computing extends cloud functionality closer to edge devices. It is useful for applications requiring both real-time 

processing and centralised analytics. 

 

These technologies improve IoT performance in healthcare, autonomous vehicles, and industrial automation. 

 

9. IoT Data Management 

The Internet of Things produces enormous amounts of data, necessitating effective storage and processing methods. 

 

Primary obstacles include: 

 

• High data volume and speed 

 

• Real-time data analysis 

 

• Ensuring data accuracy 

 

• Devices that are efficient in memory and power usage 

 

Technologies related to big data, including Hadoop, Spark, and NoSQL databases, are crucial for managing IoT data. 

 

10. Future Scope of IoT 

Future Trend for IoT 

With the sweeping advances in 5G, AI, and sensor technology, it is expected that IoT will develop even more rapidly. 

10.1 AIoT (Artificial Intelligence + IoT) 

When combined with IoT, machine learning will bring about intelligent automation. 

10.2 5G-based IoT 

Faster data transfer rates through 5G will be able to support networks of billions of devices. 

10.3 Smart Wearable-Devices 

Future wearables will have advanced health monitoring functions and provide for data mining of personalised health data. 

10.4 IoT (Internet of Vehicles) 

Vehicles can communicate more easily with each other; ultimately, vehicles, people and things can similarly communicate. 

10.5 Green IoT 

Focus on green, energy-saving IoT systems to reduce environmental harm. 

11. Challenges and Limitations 

 

IoT faces some limitations that must be addressed: 
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• High implementation cost 

 

• Lack of global standards 

 

• Privacy and security concerns 

 

• Limited device battery life 

 

• Data overload and bandwidth restrictions 

 

 

Addressing these issues is important for the successful future of IoT. 

Conclusion 

The Internet of Things is a rapidly growing technological field with the potential to revolutionise industries and improve 

human life. It offers significant benefits in automation, data-driven decision-making, and intelligent environments. 

However, the success of IoT depends on addressing challenges related to security, interoperability, standardisation, and 

energy efficiency. With innovations in AI, cloud computing, and 5G, IoT will continue to expand and play a major role 

in creating a smarter, more connected world. 
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