
The Application and Research of Internet of Things 

Technology in the Field of Electronic Communication 

Zhang Jingtang 

Zhengzhou Business University, Zhengzhou, Henan, 451200, China 

Keywords: Internet of Things; Electronic communication; Smart home 

Abstract: With the continuous progress of science and technology, the Internet of Things is 

more and more widely used in the field of electronic communication, which has brought 

great changes to various industries. In this paper, the basic components, communication 

protocols and standards of iot technology are discussed in depth, and its specific 

applications in the fields of smart home, industrial Internet of Things, intelligent 

transportation systems and healthcare are analyzed. The article also explores the data 

bandwidth, latency, energy efficiency, and security and privacy challenges faced by iot 

technologies in their applications, as well as research trends to address these challenges. 

Through comprehensive analysis, it aims to provide readers with a comprehensive 

understanding of the application of the Internet of Things in the field of electronic 

communication, and also provide directions for future research. 

1. Introduction 

The term Internet of Things may not be unfamiliar to many people. It describes a connected 

network in which devices, systems and applications communicate and share data with each other 

through advanced electronic communication technologies. From its initial concept to its widespread 

application today, the Internet of Things has penetrated into every corner of our daily lives: from 

smart home devices in our homes, to intelligent transportation systems in cities, to automated 

production lines in factories, everywhere. The rise of iot technology is a revolutionary leap forward 

in the field of information technology, revolutionizing the way we interact with our surroundings. 

This interaction is not only between machine and machine, but also between people and machines, 

and even more complex between people and the environment. It breaks traditional communication 

boundaries and makes the collection, processing and transmission of data simpler and more efficient 

than ever before. 

However, at the same time, the Internet of Things also brings many new challenges. From how 

to handle large amounts of data, to how to ensure the security and privacy of data, to how to 

optimize electronic communication technology to meet the growing demand, every issue needs to 

be deeply studied and explored. This paper aims to explore in depth the application of iot in the 

field of electronic communication, analyze its current challenges, and explore future research trends. 

Through the discussion of these issues, we hope to provide readers with a comprehensive and 

in-depth perspective to understand the latest progress and future trend of Internet of Things 

technology in the field of electronic communication. 
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2. The foundation of Internet of Things technology 

2.1 Key components of iot 

2.1.1 Sensor technology 

Sensors are the "eyes and ears" in iot systems. They are responsible for collecting information 

from the physical world and converting it into signals that can be processed electronically. With 

advances in nanotechnology, sensors have become smaller, more accurate and consume less power. 

For example, temperature, humidity, position, motion, light, and many other types of sensors are 

now widely used in a variety of iot applications, from smart homes to industrial manufacturing[1]. 

2.1.2 Embedded system 

Embedded system is a computer system designed for a specific task, it is different from our 

common general-purpose computer system.  These systems typically include microcontrollers or 

microprocessors, memory, input/output interfaces, and software. Since iot devices often need to be 

optimized in terms of power consumption, cost, and size, embedded systems are ideal for these 

applications[2]. 

2.1.3 Cloud computing and big Data 

Iot devices are generating huge amounts of data every day. Cloud computing provides a 

centralized platform to store, analyze, and manage this data. With cloud technology, businesses and 

individuals can access data from anywhere and leverage big data analytics tools to gain valuable 

insights to optimize operations, improve efficiency or create new business models[3]. 

2.2 Communication protocols and standards 

2.2.1 MQTT 

MQTT (Message Queuing Telemetry Transport) is a lightweight publish/subscribe messaging 

protocol designed for use in low-bandwidth, unreliable, or high-latency network environments. It is 

particularly suitable for mobile devices and remote monitoring applications, due to its low power 

consumption and high efficiency characteristics, making it widely used in the field of Internet of 

Things[4]. 

2.2.2 CoAP 

CoAP (Constrained Application Protocol) is a network protocol designed specifically for iot 

applications. It is a simple, low overhead protocol that supports interaction between devices and has 

many similarities to the HTTP protocol, but is better suited for resource-constrained environments. 

2.2.3 Zigbee 

Zigbee is a wireless communication protocol based on the IEEE 802.15.4 standard, which is 

especially suitable for short-distance, low-power communication. It is widely used in iot application 

scenarios such as smart homes, industrial automation and medical devices. 

2.3 Security and privacy protection 

With the dramatic increase in the number of iot devices, security and privacy concerns have also 
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come to the fore. Devices can be the target of attacks, and data can be intercepted or tampered with 

in transit. Therefore, ensuring the security of iot devices and the privacy of data has become 

particularly important. Encryption technology, secure authentication mechanisms, firmware updates 

and device lifecycle management are all key ways to ensure the security of iot systems.At the same 

time, it should ensure that only the necessary data is collected and appropriate protection measures 

are taken during storage and transmission to safeguard the privacy rights of users. 

3. The specific application of the Internet of Things in the field of electronic communication 

3.1 Smart Home 

3.1.1 Control of intelligent lamps and home appliances 

With the continuous development and maturity of Internet of Things technology, various devices 

in the home, such as lamps, televisions, refrigerators, washing machines, etc., have become "smart". 

Users can remotely control home appliances through mobile phones, tablets or other smart terminals, 

or automatically perform operations according to preset modes. For example, when the user leaves 

home on a weekday morning, all the lamps and non-essential appliances in the home can be 

automatically turned off, and when the user is about to get home, it will be automatically turned on 

to create a comfortable home environment for the user. In addition, these smart appliances can also 

provide users with more personalized services through data analysis, such as refrigerators to give 

food purchase suggestions based on users' eating habits. 

3.1.2 Security Monitoring 

Security monitoring has become an indispensable part of smart home systems. By installing 

cameras, door and window sensors and other devices in the home, users can know the security 

situation of the home at anytime and anywhere. For example, when the doors and Windows in the 

home are illegally opened, the system will immediately send an alarm message to the user's mobile 

phone, so that the user can take measures at the first time. Through the camera, users can not only 

view the situation at home in real time, but also consult through historical videos, which provides a 

strong guarantee for the safety of the home. 

3.1.3 Growth trend of smart home market 

With the development of technology and the increasing acceptance of smart home by consumers, 

the smart home market is showing a strong growth trend. Chart 1 shows the growth of the smart 

home market in recent years, from which it can be seen that the market size has shown a steady 

upward trend. This is related to the advancement of technology, the decline of product prices, and 

the awareness of consumers about the convenience and security brought by smart homes. In the 

future, with more home devices becoming "smart" and the further integration of technologies such 

as the Internet of Things and cloud computing, there is huge room for growth in the smart home 

market. As shown in Figure 1. 
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Figure 1: Smart home market growth trends 

3.2 Industrial Internet of Things 

3.2.1 Production line automation 

By integrating sensors, control systems, and actuators into production lines, Iiot enables a high 

degree of automation of production processes. For example, by analyzing production data in real 

time, factories can automatically adjust production speed or change production sequence to adapt to 

changes in orders or raw material availability. In addition, automation also means that problems in 

production can be detected and corrected more quickly, reducing waste and improving product 

quality[5]. 

3.2.2 Remote Device Monitoring and Maintenance 

The Industrial IoT allows factories to remotely monitor their equipment, which means 

maintenance teams can learn of problems before they occur, allowing for preventive maintenance. 

For example, by monitoring equipment's temperature, vibration, or other metrics, maintenance 

teams can detect potential failures in advance and avoid production disruptions. In addition, remote 

monitoring also offers the possibility of remote diagnosis and repair of equipment, thus reducing 

maintenance costs and time[6]. 

3.2.3 Application ratio of Industrial Internet of Things in different industries 

With the continuous development of industrial iot technology and its practical benefits in 

production and management, more and more industries are beginning to explore and implement this 

technology. Chart 2 shows the proportion of Iiot applications in different industries. Clearly, 

manufacturing is the biggest beneficiary of industrial iot technology at 40 percent, thanks to the 
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advantages of real-time data monitoring, line automation and efficient asset management. Energy 

and utilities, particularly in smart grids and remote monitoring, also showed a strong adoption trend, 

accounting for 20%.Agriculture and mining, using industrial iot technology to improve resource 

utilization and production efficiency, accounted for 15% and 10%, respectively. The logistics and 

transportation industry also benefited greatly by optimizing routing and real-time cargo tracking, 

accounting for 10 percent. Other industries, such as health, building and security, are exploring 

potential applications of Iiot technology, with an overall share of 5%.Looking ahead, we expect the 

adoption of IIoT technologies across industries to continue to grow as technology advances, 

hardware costs decrease, and the industry becomes more aware of the benefits of Iiot. As shown in 

Figure 2. 

 

Figure 2: The proportion of industrial iot applications in different industries 

3.3 Intelligent transportation system 

3.3.1 Vehicle networking 

Vehicle-to-Everything (V2X) includes vehicle-to-vehicle (V2V), vehicle-to-infrastructure (V2I), 

and vehicle-to-pedestrian (V2P) communications. Through this interconnection, vehicles can collect 

and share various information while driving, such as traffic conditions, road conditions, and the 

status of surrounding vehicles. This real-time data exchange can not only improve driving safety 

through early warning and avoidance of potential collisions, but also optimize traffic flow, reduce 

congestion and improve fuel efficiency. 

3.3.2 Traffic management and optimization 

Intelligent transportation systems can also monitor and analyze the status of the entire traffic 

network in real time, thus providing decision support for urban traffic management departments. 
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For example, the traffic management department can use real-time data analysis, and the traffic 

management center can adjust the timing of traffic signals to solve the congestion problem of 

specific sections; Or provide navigation advice to traffic during large events or emergencies to 

avoid congestion and accidents. 

3.3.3 Analysis of traffic flow by intelligent transportation system 

As can be clearly seen from Figure 3, with the wide application of intelligent transportation 

system, the traffic flow in peak hours has been effectively channelized, and the congestion time has 

been significantly reduced. This is thanks to the connected vehicle technology in the intelligent 

transportation system, which is able to collect, analyze and transmit traffic data in real time to 

provide drivers with the best route choice. At the same time, traffic management and optimization 

systems, such as signal control and lane change systems, ensure the smooth flow of traffic. 

Moreover, the intelligent transportation system also promotes the optimization of public 

transportation, encouraging citizens to choose public transportation modes such as buses and 

subways, thereby reducing private car travel and effectively alleviating road pressure. 

 

Figure 3: Analysis of traffic flow by intelligent transportation system 

3.4 Medical Care 

3.4.1 Telemedicine monitoring 

Telemedicine monitoring allows doctors and medical experts to monitor a patient's health from a 

remote location. Such monitoring systems typically include wearable sensors, mobile medical 

devices, and cloud-based analytics platforms. A patient's vital signs, such as heart rate, blood 

pressure and blood sugar, can be transmitted to the healthcare team in real time, enabling them to 

act quickly to prevent or manage a health crisis. 
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3.4.2 Intelligent drug management 

Iot technology has also changed the way drugs are administered and distributed. Smart pill boxes 

can remind patients to take their medications on time, monitor drug intake, and automatically 

reorder medications. In addition, through integration with other medical devices, such as insulin 

pumps or pacemakers, the drug dose can be adjusted in real time based on the patient's current 

health condition. 

3.4.3 Application and effect analysis of Internet of Things in the medical field 

In recent years, Internet of Things technology has gradually penetrated into the medical field, 

bringing a series of innovative applications and obvious effect improvements. According to the data 

in Figure 4, we can observe the percentage improvement in four key areas. Among them, surgical 

robots led the way with a 50% improvement in effectiveness, showing their great potential in 

precision surgery and reducing medical errors. Second, remote monitoring and chronic disease 

management improved outcomes by 40 percent and 35 percent, respectively, demonstrating the 

value of iot in remote disease tracking and ongoing disease management. Smart drug management, 

although increased by 30%, has shown great advantages in drug delivery and patient medication 

monitoring. These data are indicative of the wider application of IoT in the future medical field. 

 

Figure 4: Application and effect analysis of the Internet of Things in the medical field 
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4. Challenges and research trends in the field of electronic communication 

4.1 Challenges in the field of electronic communications 

4.1.1 Data bandwidth and delay problems 

The number of iot devices is growing, and the resulting data traffic is also increasing rapidly. 

This puts a huge strain on electronic communication networks, especially in terms of data 

bandwidth and transmission latency. To meet the real-time communication needs of these devices, 

higher bandwidth and lower latency are required. 

4.1.2 Energy efficiency and durability 

A large number of iot devices typically operate in constrained energy environments, such as 

battery-powered sensors or embedded devices. These devices need to operate for long periods of 

time with low energy consumption, which puts new requirements on electronic communication 

technology. 

4.1.3 Security and Privacy issues 

With the popularity of iot devices, they become potential targets of attack, thus threatening the 

security and privacy of users. Malicious attacks, data tampering, and unauthorized access to data 

can all have serious consequences for users. 

4.2 Research trends in electronic communication 

4.2.1 Optimization of data bandwidth and delay 

Researchers are exploring next-generation communication technologies such as 5G and 6G to 

provide higher data transmission rates and lower latency. At the same time, technologies such as 

edge computing and fog computing are also receiving attention to reduce stress and communication 

latency in central data centers by moving data processing to the edge of the network. 

4.2.2 Improving energy efficiency 

Energy harvesting technologies, such as solar, wind, or vibratory energy, are being developed to 

provide a sustainable energy supply for iot devices.In addition, researchers are working on 

low-power communication technologies and algorithms to extend the operating time of devices. 

4.2.3 Strengthen security and privacy protection 

Encryption technologies, security protocols, and authentication methods are all being researched 

and improved to protect the security of iot devices and communications. In addition, for data 

privacy protection, researchers are also developing new data anonymization and privacy 

enhancement techniques. 

As the number of iot devices grows, so do the pressures and challenges facing the field of 

electronic communications. These challenges require collaboration between researchers and 

industry. At the same time, with the advancement of technology, new research trends are also 

emerging, providing hope and direction for solving existing problems. 
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5. Conclusion 

With the advancement of the information age, iot technology has become a key driver of global 

change. It helps the integration of communication, information technology and traditional industries, 

and reveals a smart future for us. Whether it is the widespread application of smart homes, 

industrial automation and medical innovation, the Internet of Things plays a central role. 

The world of the future will be a world where everything is connected, data-driven and 

intelligent. Every technological advance will profoundly affect the way we live, the way we work, 

and even the way we think. However, no matter how technology develops, its core purpose is to 

better serve humanity, improve people's quality of life, and promote social progress and 

development. As technologists and researchers, we have a responsibility and a mission to do deep 

research and innovate to meet people's expectations for a better life. At the same time, we should 

also have a forward-looking vision and foresee the risks and challenges that technology may bring, 

so as to make full preparations to ensure the healthy and sustainable development of technology. 

In short, the Internet of Things technology presents us with a beautiful and challenging future. 

We look forward to a future in which everyone can enjoy the convenience and happiness brought by 

technology, and at the same time, we also look forward to the process in which everyone can make 

their own contributions to this beautiful future. 
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