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About Department: 

Since its establishment in 1983, the Department of Electronics and Telecommunication Engineering is 

constantly engaged in the pursuit of providing quality education to aspiring engineers. With a sanctioned 

intake of 60 students, this department has always been the favourite choice among the students seeking 

admission to diploma course. Fully equipped and well maintained labs are instrumental in acquainting the 

students with various practical aspects of the technologies. A range of instruments available in Labs give 

students the opportunity to hone their practical skills. The instruments available in these labs encompass 

Colour TV trainer kit, Satellite receivers, Mobile communication Kits, DTH, Microprocessor & 

Microcontroller trainer kits. The Computers Lab. has sufficient number of PCs having internet facility on 

every single of them with a ratio of two students per PC Besides the programming languages, the PCs are 

loaded with educational software like PCB making software, Microprocessor & Microcontroller simulators, 

brain teasers etc. Well qualified and highly devoted staff is committed for imparting the best knowledge to 

the students. Proper guidance of staff along with sincere efforts of students’ produces simulators, brain 

teasers etc. Well qualified and highly devoted staff is committed for imparting the best knowledge to the 

students. Proper guidance of staff along with sincere efforts of students’ produces excellent results every 

year. Here we equip our students with essential knowledge and skills which help them to excel in this 

highly competitive & demanding world. 

Department Vision: 

To impart quality education through exploration and experimentation and generate socially conscious 

engineers with embedded ethics and values 

Department Mission: 

 M1. To produce competent Electronics and Telecommunication engineers through quality 

education by imparting knowledge, skill and project based learning. 

 M2. To educates students with practical approach to dovetail them to various industries’ needs. 

 M3. To train students to be hard core professionals and entrepreneurs and also virtuous, ethical 

patriotic human beings concerned about society and the nation. 

Program Educational Objectives (PEOs) 

 PEO 1. Provide socially responsible, environment friendly solutions to Electronics and 

Telecommunication engineering related broad-based problems adapting professional ethics. 

 PEO 2. Adapt state-of-the-art Electronics and Telecommunication engineering broad-based 

technologies to work in multi-disciplinary work environments. 

 PEO 3. Solve broad-based problems individually and as a team member communicating 

effectively in the world of work. 

Program Outcomes (PO) 



 PO 1. Basic and Discipline specific knowledge: Apply knowledge of basic mathematics, 

sciences and engineering fundamentals and engineering specialization to solve the engineering 

problems. 

 PO 2. Problem analysis: Identify and analyse well-defined engineering problems using codified 

standard methods. 

 PO 3. Design/ development of solutions: Design solutions for well-defined technical problems 

and assist with the design of system components or processes to meet specified needs. 

 PO 4. Engineering tools, Experimentation and Testing: Apply modern engineering tools and 

appropriate technique to conduct standard tests and measurements. 

 PO 5. Engineering practices for society, sustainability and environment: Apply appropriate 

technology in context of society, sustainability, environment and ethical practices. 

 PO 6. Project Management: Use engineering management principles individually, as a team 

member or a leader to manage projects and effectively communicate about well-defined 

engineering activities. 

 PO 7. Life-long learning: Ability to analyse individual needs and engage in updating in the 

context of technological changes. 

Program Specific Outcomes (PSO) 

 PSO 1. Electronics and Telecommunication Systems: Maintain various types of Electronics 

and Telecommunication systems. 

 PSO 2. EDA Tools Usage: Use EDA tools to develop simple Electronics and Telecommunication 

engineering related circuits. 
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From Principal’s desk 

Dear Esteemed Electronics and Telecommunications Department, 

It gives me an immense pleasure to note that the Department of Electronics 

and Telecommunication of BVIT  is bringing out the annual departmental 

magazine “TECHNOPULSE”. 

I am thrilled to witness the culmination of your hard work and innovation in 

the pages of our technical magazine. Your relentless pursuit of excellence 

and commitment to pushing the boundaries of technology shine through in 

each article and project showcased. This magazine stands as a testament 

to the prowess of our department, highlighting not only the technical 

prowess but also the creativity and ingenuity of our students and faculty. I 

commend everyone involved for their dedication to advancing knowledge 

and contributing to the ever-evolving field of electronics and 

telecommunications. 

May this publication serve as an inspiration to future generations of 

engineers, sparking curiosity and driving them to explore new frontiers. I 

look forward to witnessing the continued growth and success of our 

department. 

 

                                                                                          Best wishes, 
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ARTICLE : 1 

SALONI RAUT - TYEJ 

LoRa Technology 

Introduction: 

LoRa, short for Long-Range, is a wireless communication technology designed to provide low-

power, long-range connectivity for the Internet of Things (IoT) and Machine-to-Machine (M2M) 

applications. This report explores the technical aspects, applications, advantages, and 

challenges associated with LoRa technology. 

1. Technical Overview: 

LoRa operates in the sub-gigahertz frequency bands, typically in the 868 MHz (Europe) and 915 

MHz (North America) bands. It employs a spread spectrum modulation technique, allowing for 

long-range communication with minimal power consumption. LoRa devices are designed to 

achieve extended battery life and operate in challenging environments. 

 

2. Key Features: 

Long Range: LoRa technology offers impressive communication ranges, reaching up to several 

kilometers in urban and suburban environments and even farther in rural areas. 
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Low Power Consumption: Devices using LoRa can operate on low power, enabling long-lasting 

battery life for connected devices, a crucial feature for remote and battery-operated IoT 

applications. 

Scalability: LoRa networks can support a large number of devices, making it scalable for both 

urban and rural IoT deployments. 

3. Applications: 

Smart Agriculture: LoRa is utilized in agriculture for soil monitoring, crop health management, 

and precision farming applications. 

Smart Cities: LoRa plays a crucial role in smart city implementations, supporting applications 

such as smart parking, waste management, and environmental monitoring. 

Industrial IoT: In industrial settings, LoRa facilitates asset tracking, predictive maintenance, and 

monitoring of equipment and processes. 

Utilities and Infrastructure: LoRa is employed in utilities for smart metering, enabling efficient 

monitoring and management of water, gas, and electricity systems. 

4. Advantages: 

Cost-Effective Deployment: LoRa networks are cost-effective to deploy, making them suitable 

for large-scale IoT implementations. 

Low Power Consumption: The technology's low-power design is instrumental in extending the 

battery life of connected devices, reducing maintenance efforts. 

Open Standard: LoRaWAN, the protocol associated with LoRa, is an open standard, promoting 

interoperability and allowing for the development of a diverse ecosystem of devices. 

5. Challenges: 

Limited Data Rates: While suitable for many IoT applications, LoRa's data rates are lower 

compared to some other wireless technologies, limiting its use in scenarios requiring high-

throughput communication. 

Spectrum Availability: As LoRa operates in unlicensed frequency bands, potential interference 

from other devices in the same spectrum could be a concern in densely populated areas. 
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Conclusion: 

LoRa technology has emerged as a compelling solution for IoT and M2M applications, offering a 

unique combination of long-range communication, low power consumption, and cost-effective 

deployment. Its versatility and openness contribute to its growing popularity in various 

industries, paving the way for continued advancements in the realm of connected devices and 

smart technologies. 
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ARTICLE : 2 

SRI SAHITI – SYEJ 

Wireless Technology for M2M 

Introduction: 

The rise of Machine-to-Machine (M2M) and Internet of Things (IoT) technologies has been 

fueled by continuous advancements in wireless communication. This report explores the 

current landscape of wireless technologies supporting M2M and IoT applications, emphasizing 

key developments, challenges, and future trends. 

 

1. Narrowband and Broadband Technologies: 

Narrowband technologies like NB-IoT (Narrowband-IoT) and LTE-M (Long-Term Evolution for 
Machines) provide efficient connectivity for low-power, low-data-rate applications. 2. LPWAN 
Technologies: 

Low Power Wide Area Network (LPWAN) technologies, including LoRa (Long Range) and Sigfox, 
are gaining prominence for their ability to cover large areas with low power consumption.. 

3. Zigbee and Z-Wave: 

Zigbee and Z-Wave are wireless protocols designed for short-range communication in smart 
home environments. They excel in creating reliable mesh networks, allowing seamless 
connectivity between various IoT devices while minimizing power consumption. 

4. Wi-Fi and Bluetooth: 
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Wi-Fi and Bluetooth remain ubiquitous in IoT ecosystems, providing high-speed and short-range 

connectivity, respectively. Wi-Fi 6 advancements enhance data throughput, while Bluetooth 

Low Energy (BLE) is well-suited for energy-efficient applications like wearable devices and asset 

tracking. 

5. Edge Computing and Fog Computing: 

To address latency and bandwidth challenges, edge computing and fog computing have 

become integral. These paradigms enable data processing closer to the source, reducing the 

need for extensive data transmission and enhancing real-time decision-making in IoT 

deployments. 

6. Security Challenges: 

As the number of connected devices proliferates, ensuring the security of M2M and IoT 

networks becomes paramount. Robust encryption, secure authentication protocols, and regular 

updates are essential components in safeguarding sensitive data. 

7. Interoperability and Standards: 

Standardization efforts by organizations like the Open Connectivity Foundation (OCF) and the 

Zigbee Alliance are crucial for achieving seamless interoperability among diverse devices. 

Adherence to standards promotes a cohesive and integrated IoT environment. 

8. Future Trends: 

The future of wireless technology for M2M/IoT is poised for exciting developments, including 

the integration of AI and machine learning at the edge, the expansion of 5G networks, and the 

emergence of novel connectivity solutions to meet the evolving demands of a connected world. 

Wireless technologies play a pivotal role in shaping the landscape of M2M and IoT. As these 

technologies continue to evolve, a balance between power efficiency, data rates, and security 

will be essential to unlocking the full potential of interconnected devices in various industries. 

The seamless integration of diverse wireless solutions will contribute to the realization of a truly 

connected and intelligent world. 
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ARTICLE : 3 

MANASVI MENGADE - SYEJ 

Narrowband IoT 

Narrowband IoT (NB-IoT) has rapidly emerged as a key wireless communication technology 

designed to address the specific connectivity needs of the Internet of Things (IoT). This report 

provides an in-depth overview of NB-IoT, highlighting its technical specifications, applications, 

advantages, challenges, and future prospects. 

1. Technical Overview: 

NB-IoT is a Low Power Wide Area Network (LPWAN) technology standardized by the 3rd 

Generation Partnership Project (3GPP). It operates in the licensed spectrum, providing reliable 

and secure connectivity for a wide range of IoT applications . 

2. Features: 

Low Power Consumption: NB-IoT devices are optimized for low power consumption, facilitating 

the deployment of battery-operated and energy-efficient IoT solutions. 

Extended Coverage: NB-IoT provides extensive coverage, reaching deep indoor locations and 

remote areas, making it suitable for applications requiring connectivity in challenging 

environments. 

Narrowband Modulation: The narrowband modulation employed by NB-IoT enables efficient 

use of the available spectrum, allowing for increased capacity and reduced interference. 
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3. Applications:  

Smart Metering: NB-IoT is widely used in utilities for smart metering applications, enabling the 

remote monitoring and management of water, gas, and electricity consumption. 

Asset Tracking: In logistics and supply chain management, NB-IoT facilitates real-time tracking 

and monitoring of assets, improving operational efficiency. 

Smart Cities: NB-IoT supports various smart city applications, including environmental 

monitoring, waste management, and smart parking solutions. 

Healthcare: The technology is employed in healthcare for applications such as remote patient 

monitoring and tracking medical equipment. 

4. Advantages: 

Secure and Reliable: Operating in licensed spectrum bands, NB-IoT provides a secure and 

reliable communication infrastructure, essential for critical IoT applications. 

Global Standardization: NB-IoT benefits from global standardization efforts, ensuring 

interoperability and fostering a diverse ecosystem of compatible devices and solutions. 

Cost-Efficiency: NB-IoT's optimized use of spectrum resources and low-power design contribute 

to cost-effective IoT deployments, particularly in large-scale implementations.. 

6. Future Prospects: 

5G Integration: The integration of NB-IoT with 5G networks is expected to enhance connectivity 

options, offering a seamless and scalable solution for a broad range of IoT applications. 

Industry-Specific Use Cases: As NB-IoT adoption grows, industry-specific use cases are likely to 

emerge, driven by ongoing advancements and innovation in IoT technologies. 

NB-IoT stands at the forefront of IoT connectivity solutions, addressing the unique 

requirements of low-power, wide-area communication. Its global standardization, reliability, 

and adaptability make NB-IoT a key player in the evolving landscape of connected devices, 

paving the way for transformative applications across industries. 
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ARTICLE : 4 

ROHAN SHEDGE – FYEJ 

Near Field Communication (NFC) 

Near Field Communication (NFC) at 13.56MHz has become a ubiquitous and versatile 

technology that facilitates short-range communication between devices. This report provides 

an in-depth overview of NFC, focusing on its technical aspects, applications, security features, 

and future trends. 

1. Technical Overview: 

NFC operates at 13.56MHz, within the high-frequency range, and is based on electromagnetic 

induction. It allows two devices to establish communication when brought within close 

proximity (typically a few centimeters), enabling data exchange between them. 

2. Communication Modes: 

NFC supports three communication modes - reader/writer mode, peer-to-peer mode, and card 

emulation mode. These modes cater to various applications, from contactless payments and 

data transfer between devices to emulating smart cards for access control. 

 

3. NFC technology has found widespread adoption in various sectors. Its primary applications 

include mobile payments (e.g., contactless payment cards and mobile wallets), access control 
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systems, public transportation ticketing, smart advertising, and data transfer between 

smartphones. 

4. Security Features: 

Security is a paramount consideration for NFC applications. The technology incorporates 

encryption and authentication mechanisms to ensure secure data transfer. NFC-enabled 

devices use protocols like ISO/IEC 14443 and ISO/IEC 18092 to establish secure connections. 

5. Mobile Wallets and Contactless Payments: 

NFC plays a crucial role in the development of mobile payment systems and digital wallets. The 

technology facilitates secure transactions by allowing users to tap their smartphones or 

contactless cards against point-of-sale terminals. 

6. Integration with IoT: 

NFC is increasingly integrated into the Internet of Things (IoT) ecosystem. It simplifies the 

process of device pairing, configuration, and data transfer, making it a convenient choice for 

smart homes, wearable devices, and other IoT applications. 

7. Challenges: 

Despite its widespread use, NFC faces challenges such as limited range and the need for close 

proximity. Additionally, concerns about security vulnerabilities in certain implementations 

highlight the importance of ongoing efforts to address potential risks. 

The future of NFC at 13.56MHz is marked by continued innovation. Enhanced security 

measures, broader integration with IoT devices, and increased adoption in emerging markets 

are anticipated trends. Moreover, NFC's role in facilitating seamless connectivity between 

physical and digital environments is likely to expand. NFC at 13.56MHz has evolved into a 

pivotal technology, driving advancements in contactless communication and secure data 

transfer. Its applications span various industries, and ongoing developments are poised to 

further enhance its capabilities, making NFC a key enabler of convenient and secure 

connectivity in the modern digital landscape. 
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ARTICLE : 5 

NUTAN GOWARI – SYEJ 

Environmental Sensors 

Environmental sensors have become integral to our efforts to monitor, understand, and 

mitigate the impact of human activities on the natural world. This report provides a 

comprehensive overview of environmental sensors, detailing their significance, types, 

applications, advancements, challenges, and future prospects in the realm of sustainable 

practices and environmental conservation. 

1. Types of Environmental Sensors: 

 

Air Quality Sensors: Monitor pollutants such as particulate matter, carbon monoxide, and ozone 

to assess and improve air quality. 

Weather Sensors: Measure atmospheric conditions like temperature, humidity, wind speed, 

and precipitation, contributing to accurate weather forecasting and climate studies. 

Water Quality Sensors: Evaluate parameters like pH, dissolved oxygen, and pollutant levels in 

water bodies, supporting water resource management and conservation. 

Soil Sensors: Monitor soil moisture, temperature, and nutrient content, aiding precision 

agriculture and sustainable land use practices. 
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Biological Sensors: Track biodiversity, animal movements, and ecosystem health, supporting 

wildlife conservation initiatives. 

2. Urban Planning and Smart Cities: Environmental sensors contribute to smart city initiatives 

by monitoring air and water quality, optimizing waste management, and enhancing overall 

urban sustainability. 

Agriculture: Precision agriculture utilizes sensors to optimize irrigation, monitor soil conditions, 

and enhance crop yield, promoting sustainable farming practices. 

Industrial Monitoring: Environmental sensors are employed in industrial settings to monitor 

emissions, comply with environmental regulations, and minimize the ecological impact of 

industrial activities. 

Disaster Management: Sensors play a crucial role in disaster management, providing early 

detection and response capabilities for events such as floods, wildfires, and earthquakes. 

3. Internet of Things (IoT) Integration: Environmental sensors are increasingly integrated into 

IoT platforms, enabling seamless connectivity, data sharing, and real-time monitoring on a large 

scale. 

Miniaturization and Cost Efficiency: Ongoing advancements lead to smaller, more cost-effective 

sensors, facilitating their deployment in various applications and increasing accessibility. 

4. Calibration and Accuracy: Maintaining the accuracy and calibration of environmental sensors 

is crucial for reliable data interpretation and decision-making. 

Data Security and Privacy: As the volume of sensor data grows, ensuring the security and 

privacy of sensitive environmental information becomes a critical concern. 

Interdisciplinary Collaboration: Effective use of environmental sensors requires collaboration 

between scientists, technologists, policymakers, and other stakeholders, presenting challenges 

in coordinating efforts across diverse fields. 

Emergence of Sensor Fusion: Integration of data from multiple sensor types, known as sensor 

fusion, is anticipated to enhance the accuracy and depth of environmental monitoring, offering 

a more holistic perspective. 
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ARTICLE : 6 

SOHAM BAKKAR - TYEJ 

Smart Waste Management 

Smart Waste Management (SWM) has emerged as a technological solution to address the 

challenges posed by increasing urbanization and growing waste volumes. This report provides 

an overview of the significance, components, benefits, challenges, and future trends of Smart 

Waste Management in urban environments. 

 

1. Significance of Smart Waste Management: 

Efficient Resource Utilization: SWM optimizes the collection and disposal of waste, minimizing 

resource wastage and reducing the environmental impact of inefficient waste management 

practices. 

Environmental Sustainability: By leveraging technology, SWM enhances recycling initiatives, 

reduces pollution, and contributes to the overall sustainability of urban ecosystems. 

Cost Savings: Smart Waste Management systems lead to cost efficiencies through optimized 

waste collection routes, reduced operational expenses, and improved resource allocation. 
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2. Components of Smart Waste Management: 

Bin Sensors: Smart sensors installed in waste bins monitor fill levels in real-time, enabling timely 

waste collection and preventing overflow. 

RFID Technology: Radio-frequency identification (RFID) tags and readers help track and manage 

waste bins, providing accurate data for optimization. 

Data Analytics: Advanced analytics process data from sensors and other sources, offering 

insights into waste generation patterns, optimizing collection routes, and predicting future 

trends. 

3. Benefits of Smart Waste Management: 

Optimized Collection Routes: Real-time data allows for dynamic route planning, reducing fuel 

consumption and minimizing the carbon footprint of waste collection vehicles. 

Preventive Maintenance: SWM systems can predict equipment failures and schedule 

maintenance proactively, minimizing downtime and ensuring the reliability of waste collection 

infrastructure. 

Enhanced Recycling: Data analytics enable better sorting and recycling strategies, promoting 

more sustainable waste management practices. 

4. Future Scope: 

Artificial Intelligence (AI) Integration: AI algorithms will play a crucial role in optimizing waste 

management processes, predicting waste generation patterns, and improving decision-making. 

Waste-to-Energy Solutions: Advances in technology may lead to increased integration of waste-

to-energy solutions, converting waste into renewable energy sources. 

Community Engagement: Smart Waste Management systems may incorporate features to 

engage and educate communities, encouraging responsible waste disposal habits. 

Smart Waste Management stands at the forefront of urban sustainability, leveraging 

technology to optimize waste collection, reduce environmental impact, and enhance resource 

utilization. As the world continues to urbanize, embracing and advancing SWM technologies 

will be essential for creating cleaner, more sustainable cities. Overcoming challenges and 

staying abreast of emerging trends will pave the way for more efficient, environmentally 

conscious waste management practices in the future. 
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ARTICLE : 7 

KHUSHI SHAW – FYEJ 

SIGFOX 

SIGFOX is a pioneering wireless communication technology designed specifically for the 

Internet of Things (IoT) and Machine-to-Machine (M2M) applications. This report provides an 

overview of SIGFOX, highlighting its key features, applications, advantages, and potential 

challenges. 

SIGFOX operates on a proprietary ultra-narrowband technology, utilizing the unlicensed sub-

gigahertz frequency bands. It is a Low-Power Wide Area Network (LPWAN) solution, optimized 

for long-range, Low-data-rate communication. 

 

Ultra-Low Power: SIGFOX devices are designed for minimal power consumption, making them 

suitable for battery-operated IoT devices with long operational lifespans. 

Long Range: SIGFOX offers extended coverage, reaching up to several kilometers in range, 

enabling connectivity over large geographic areas. 

Low Data Rate: The technology is optimized for low-data-rate applications, making it ideal for 

scenarios where small packets of data need to be transmitted periodically. 

Applications: 

Asset Tracking: SIGFOX is widely used for tracking assets in logistics and supply chain 

management, providing real-time location data for improved visibility. 



TECHNOPULSE (2021-22) 

 

 
15 

Smart Agriculture: In agriculture, SIGFOX enables the deployment of low-cost sensors for 

monitoring soil conditions, weather, and crop health. 

Industrial IoT: SIGFOX finds applications in industrial settings for monitoring equipment, 

predictive maintenance, and optimizing operational efficiency. 

Smart Cities: The technology supports various smart city applications, such as waste 

management, parking solutions, and environmental monitoring. 

Advantages: 

Cost-Effective: SIGFOX offers a cost-effective solution, with lower deployment and operational 

costs compared to some other IoT connectivity options. 

Global Coverage: SIGFOX has a global network of base stations, providing seamless connectivity 

across different regions. 

Simple Connectivity: The technology simplifies the connectivity process, making it easy to  

Conclusion: 

SIGFOX stands out as a robust and energy-efficient LPWAN solution, addressing the unique 

requirements of IoT and M2M applications. Its global coverage, low-power design, and cost-

effectiveness position it as a significant player in the rapidly expanding landscape of connected 

devices and smart technologies. Ongoing advancements and collaborations are likely to further 

enhance the capabilities and reach of SIGFOX in the coming years. 
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ARTICLE : 8 

YASH BHOIR - FYEJ 

Smart Education and Interactive Displays 

Smart education, facilitated by interactive displays, has emerged as a transformative force in 

modern learning environments. This report provides an in-depth overview of the integration of 

smart technologies and interactive displays in education, exploring their significance, features, 

applications, benefits, challenges, and future trends. 

1. Significance of Smart Education: 

Enhanced Engagement: Smart education leverages interactive displays to create dynamic and 

engaging learning experiences, capturing the attention of students and promoting active 

participation. 

Personalized Learning: Interactive displays allow for personalized learning experiences, catering 

to diverse learning styles and enabling educators to tailor content to individual student needs. 

Collaborative Learning: Smart education fosters collaboration among students and educators, 

encouraging teamwork, discussion, and interactive problem-solving. 
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2. Features of Interactive Displays: 

Touchscreen Functionality: Interactive displays often feature touchscreen technology, enabling 

users to interact directly with the content displayed. 

Collaboration Tools: Interactive displays come equipped with collaborative tools such as digital 

whiteboards, annotation features, and interactive software to facilitate engaging classroom 

activities. 

Multimedia Integration: The integration of multimedia elements like videos, images, and 

interactive simulations enhances the richness of educational content. 

3. Applications in Education: 

Classroom Instruction: Interactive displays serve as valuable tools for delivering lessons, 

allowing educators to present content in a visually engaging manner and encouraging student 

participation. 

Virtual Laboratories: In science and engineering disciplines, interactive displays simulate 

laboratory experiments, providing students with virtual hands-on experiences. 

Digital Assessment: Interactive displays support digital assessments, enabling real-time quizzes, 

polls, and interactive assessments to gauge student understanding. 

4. Benefits of Smart Education and Interactive Displays: 

Increased Student Engagement: Interactive displays capture student interest, making lessons 

more engaging and fostering a positive learning environment. 

Enhanced Content Accessibility: Digital content is easily accessible, allowing educators to 

incorporate a variety of resources and adapt to diverse learning styles. 

Real-time Feedback: Interactive displays enable instant feedback, allowing educators to gauge 

student comprehension and address questions immediately. 

Future Scope: 

Augmented Reality (AR) and Virtual Reality (VR): The integration of AR and VR technologies with 

interactive displays is expected to create immersive learning experiences. 
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Adaptive Learning Platforms: Smart education systems will likely incorporate adaptive learning 

platforms that tailor content based on individual student progress and preferences. 

Cloud-Based Collaboration: Cloud-based collaboration tools will enable seamless sharing of 

educational content and collaboration among students and educators, irrespective of physical 

locations. 

Thus Smart education and interactive displays have redefined traditional learning 

environments, offering dynamic and engaging tools to educators and students alike. As 

technology continues to advance, the integration of these tools is poised to play an increasingly 

vital role in fostering interactive, collaborative, and personalized learning experiences, 

ultimately shaping the future of education. Addressing challenges and embracing emerging 

trends will be essential for maximizing the potential of smart education in transforming the 

educational landscape. 
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ARTICLE : 9 

DEEP YENDARKAR – SYEJ 

Zigbee Technology 

Zigbee, a wireless communication standard based on the IEEE 802.15.4 protocol, has emerged 

as a prominent solution for short-range, low-power communication in various industries. This 

report provides an overview of Zigbee, highlighting its key features, applications, and impact. 

Key Features: 

Low Power Consumption: Zigbee is designed for energy-efficient communication, making it 

suitable for battery-operated devices. This feature extends the operational life of connected 

devices. 

Mesh Networking: Zigbee supports mesh networking, allowing devices to relay signals and 

create robust and scalable networks. This feature enhances coverage and reliability in large-

scale deployments. 

Frequency and Data Rates: Operating in the 2.4 GHz frequency band, Zigbee offers data rates 

up to 250 kbps. This balance between data speed and power efficiency makes it versatile for 

diverse applications. 

Interoperability: Zigbee adheres to standards set by the Zigbee Alliance, promoting 

interoperability among devices from different manufacturers. This standardization ensures 

seamless integration in the Internet of Things (IoT) ecosystem. 
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Applications: 

Smart Homes: Zigbee's low power consumption and mesh networking make it ideal for smart 

home applications, facilitating communication among various devices such as smart 

thermostats, lights, and sensors. 

Industrial Automation: In industrial settings, Zigbee's reliability and low-latency communication 

support applications like monitoring and control systems, asset tracking, and process 

automation. 

Healthcare: Zigbee is employed in healthcare for applications such as patient monitoring, asset 

tracking, and the creation of efficient communication networks within medical facilities. 

Smart Energy Management: Zigbee enables the development of smart grids and energy 

management systems, allowing for real-time monitoring and control of energy consumption. 

Impact: 

IoT Proliferation: Zigbee's contributions to the IoT landscape have been substantial, providing a 

foundation for the seamless integration of smart devices and systems. 

Cost-Effective Solutions: Zigbee's low-power design and standardized approach contribute to 

cost-effective solutions for both manufacturers and end-users. 

Global Adoption: Zigbee's global adoption across various industries underscores its versatility 

and effectiveness as a communication standard, fostering innovation and connectivity. 

In conclusion, Zigbee continues to play a pivotal role in the evolution of wireless 

communication technologies, offering a reliable and energy-efficient solution for diverse 

applications in smart homes, industrial automation, healthcare, and beyond. 
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ARTICLE : 10 

KSHITIJA KOLI – TYEJ 

Power Line Communication 

Power Line Communication (PLC) is a communication technology that leverages existing electrical power 

lines for the transmission of data signals. This report delves into the technical aspects, applications, 

advantages, challenges, and future prospects of PLC, a wired connectivity solution. 

 

Technical Overview: 

PLC utilizes the existing electrical infrastructure to carry data signals, transforming power lines into 

communication channels. It modulates data onto the electrical signals, allowing for bidirectional 

communication over power lines. 

Key Technical Features: 

Bidirectional Communication: PLC enables both downstream (from the power grid to end-user devices) 

and upstream (from end-user devices to the power grid) communication. 

Integration with Smart Grids: PLC plays a crucial role in the development of smart grids, facilitating 

communication between utility companies and end-users for efficient energy management. 

Frequency Bands: Different frequency bands, such as CENELEC, FCC, and ARIB, are allocated for PLC, 

each with its own advantages and regulatory considerations. 
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Applications: 

Smart Grids: PLC is integral to smart grid implementations, enabling real-time communication between 

utility companies and various components within the power grid for enhanced control and efficiency. 

Home Automation: PLC is used in smart homes for communication between devices connected to the 

power grid, allowing for seamless control of lighting, appliances, and security systems. 

Street Lighting Management: PLC facilitates communication for the remote monitoring and control of 

street lighting, optimizing energy usage and maintenance efforts. 

Industrial Automation: PLC is employed in industrial settings for communication between equipment 

and control systems, streamlining processes and improving efficiency. 

Advantages: 

Existing Infrastructure Utilization: PLC leverages the extensive existing power grid infrastructure, 

reducing the need for additional dedicated communication lines. 

Reliability: Power lines offer a robust and reliable medium for data transmission, especially in 

environments where wireless signals may face interference or attenuation. 

Cost-Effective Deployment: The reuse of power lines translates to cost-effective deployment, 

particularly in applications where installing new communication infrastructure is impractical. 

Future Prospects: 

Advancements in Technology: Ongoing technological developments in signal processing and modulation 

techniques may lead to improvements in PLC performance and reliability. 

Hybrid Solutions: Hybrid solutions combining PLC with other communication technologies, such as 

wireless connectivity, may emerge to address the limitations of each approach. 

Conclusion: 

Power Line Communication stands as a viable wired technology, transforming power lines into versatile 

channels for data transmission. As technology continues to evolve, PLC is likely to play a crucial role in 

the evolution of smart grids, industrial automation, and home connectivity, contributing to a more 

interconnected and efficient world. 
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ARTICLE : 11 

JUI SHINDE – FYEJ 

Fiber-to-Home Network 

The deployment of Fiber-to-Home (FTTH) networks represents a groundbreaking advancement 

in telecommunications infrastructure. Unlike traditional copper-based networks, FTTH 

leverages optical fiber technology to deliver high-speed, reliable, and future-proof connectivity 

directly to residences. This report explores the key features, benefits, challenges, and the 

impact of FTTH networks on the digital landscape 

 

.  

Key Features of FTTH Networks:  

a. Optical Fiber Technology: 

FTTH utilizes optical fibers made of glass or plastic to transmit data as pulses of light. 

Fiber-optic cables offer significantly higher bandwidth and faster data transmission compared 

to traditional copper cables. 

b. High-Speed Internet: 

FTTH networks provide gigabit or even multi-gigabit speeds, enabling ultra-fast internet 

connections for residential users. 

Users experience low latency and high data transfer rates, supporting bandwidth-intensive 

applications like 4K streaming, online gaming, and virtual reality. 
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c. Reliability and Signal Quality: 

Fiber-optic cables are immune to electromagnetic interference, providing a stable and reliable 

connection. 

The signal quality remains consistent over long distances, reducing the likelihood of signal 

degradation. 

Benefits of FTTH Networks: 

a. Enhanced User Experience: 

b. Economic Development: 

c. Future-Proof Infrastructure: 

Challenges and Considerations: 

a. Installation Costs: 

The initial cost of deploying FTTH infrastructure can be high, requiring significant investment in 

fiber-optic cables and related equipment. 

b. Regulatory and Policy Challenges: 

Regulatory issues and government policies can impact the deployment and expansion of FTTH 

networks. 

.c. Deployment in Rural Areas: 

Extending FTTH networks to rural and remote areas poses unique challenges due to lower 

population density and geographical barriers. 

Conclusion: 

Fiber-to-Home networks represent a paradigm shift in connectivity, offering unparalleled 

speed, reliability, and potential for future expansion. While challenges exist, the long-term 

benefits, including economic growth, improved user experiences, and support for emerging 

technologies, position FTTH as a crucial element in the ongoing digital transformation. 
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ARTICLE : 12 

ADIL ARKATE – FYEJ 

Smart Factory 

The advent of Industry 4.0 has ushered in a new era of manufacturing, characterized by the 

integration of advanced technologies to create smart factories. In the realm of discrete 

manufacturing, smart factory applications are playing a pivotal role in optimizing processes, 

enhancing productivity, and fostering innovation. This report explores the key applications and 

benefits of smart factories in the context of discrete manufacturing. 

 

 

Key Smart Factory Applications in Discrete Manufacturing: 

a. Industrial Internet of Things (IIoT): 

Connecting machines, devices, and sensors through the IIoT enables real-time monitoring and 

data collection. 

b. Digital Twin Technology: 

Digital twins create virtual replicas of physical assets, allowing manufacturers to simulate and 

analyze production processes. 

c. Automation and Robotics: 

Smart factories leverage automation and robotics for tasks ranging from assembly to material 

handling. 
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Robotics enhances precision, speed, and efficiency, leading to increased production rates and 

improved product quality. 

d. Data Analytics and Artificial Intelligence (AI): 

Advanced analytics and AI algorithms process vast amounts of data generated by smart 

factories to extract valuable insights.Predictive analytics optimize production scheduling, 

demand forecasting, and resource allocation. 

Benefits of Smart Factory Applications: 

a. Improved Efficiency and Productivity: 

Automation, real-time monitoring, and predictive maintenance contribute to increased 

operational efficiency and overall productivity. 

b. Enhanced Quality Control: 

Smart factories utilize data analytics to monitor and control production processes, leading to 

improved product quality and reduced defects. 

c. Agile and Flexible Manufacturing: 

The integration of digital technologies allows for rapid reconfiguration of production lines to 

adapt to changing market demands. 

d. Cost Reduction: 

Predictive maintenance and optimized resource utilization lead to reduced downtime and lower 

operational costs. 

Conclusion: 

Smart factory applications have become integral to the evolution of discrete manufacturing, 

offering unprecedented opportunities for efficiency, quality, and innovation. While challenges 

exist, the transformative benefits make the integration of smart technologies a strategic 

imperative for manufacturers looking to stay competitive in an increasingly dynamic and digital 

landscape. As smart factories continue to evolve, their impact on discrete manufacturing is 

poised to redefine industry standards and pave the way for a more agile and sustainable future. 

 



TECHNOPULSE (2021-22) 

 

 
27 

ARTICLE : 13 

SAKSHI CHAVAN – TYEJ 

Edge Gateways in IoT 

The Internet of Things (IoT) is a transformative technology that connects devices and sensors, 

generating vast amounts of data. Edge gateways play a crucial role in IoT ecosystems by 

providing a bridge between the devices at the edge and the central cloud or data center. This 

report explores the significance, functionalities, and applications of edge gateways in the realm 

of IoT. 

Key Functionalities of Edge Gateways: 

a. Connectivity: 

Edge gateways facilitate seamless communication between IoT devices and the cloud or central 

server. 

They support various communication protocols, ensuring compatibility with diverse IoT devices. 

b. Data Processing: 

Edge gateways perform local data processing, enabling real-time analytics and decision-making 

at the edge. 

This reduces the need for transmitting large volumes of raw data to the cloud, optimizing 

bandwidth usage. 

c. Protocol Translation: 

Edge gateways act as protocol translators, enabling communication between devices with 

different communication standards. 

This ensures interoperability in heterogeneous IoT environments. 

d. Security: 

Security features, such as encryption and authentication, are implemented at the edge to 

protect sensitive IoT data. 

Edge gateways serve as a barrier, filtering and securing data before it reaches the central cloud. 
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Applications of Edge Gateways in IoT: 

a. Industrial IoT (IIoT): 

In manufacturing environments, edge gateways enable real-time monitoring of machines and 

equipment, optimizing operational efficiency. 

Local processing reduces latency, making edge computing ideal for critical applications in IIoT. 

b. Smart Cities: 

Edge gateways play a key role in smart city applications by processing data from sensors 

deployed throughout urban areas. 

They enable quick decision-making for applications such as traffic management, waste 

management, and environmental monitoring. 

c. Healthcare: 

In healthcare, edge gateways facilitate the secure and efficient transmission of patient data 

from medical devices to central healthcare systems. 

d. Retail: 

Edge gateways are used in retail for inventory management, in-store analytics, and customer 

engagement. 

Benefits of Edge Gateways in IoT: 

a. Reduced Latency: 

Local processing at the edge reduces the time it takes for data to travel to the central cloud, 

minimizing latency in critical applications. 

b. Bandwidth Optimization: 

Edge gateways filter and process data locally, sending only relevant information to the central 

cloud, optimizing bandwidth usage. 

c. Improved Reliability: 

Edge computing enhances the reliability of IoT systems by allowing them to function even when 

connectivity to the central cloud is disrupted. 
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d. Enhanced Security: 

Implementing security measures at the edge adds an extra layer of protection, reducing the risk 

of unauthorized access to sensitive IoT data. 

Conclusion: 

Edge gateways stand at the forefront of IoT innovation, addressing the challenges of 

connectivity, processing, and security. As IoT continues to evolve, the role of edge gateways will 

become increasingly critical in enabling efficient, reliable, and secure IoT deployments across 

various industries. Their integration represents a pivotal step towards building intelligent and 

responsive IoT ecosystems that can meet the demands of a connected and data-driven future. 
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ARTICLE : 14 

BHUMIKA MHATRE - FYEJ 

Memristors 

A memristor is an electrical component that limits or regulates the flow of electrical current in a 

circuit and remembers the amount of charge that has previously flowed through it. Memristors 

are important because they are non-volatile, meaning that they retain memory without power. 

The original concept for memristors, as conceived in 1971 by Professor Leon Chua at the 

University of California, Berkeley, was a nonlinear, passive two-terminal electrical component 

that linked electric charge and magnetic flux. Since then, the definition of memristor has been 

broadened to include any form of non-volatile memory that is based on resistance switching, 

which increases the flow of current in one direction and decreases the flow of current in the 

opposite direction. 

Memristors, which are considered to be a sub-category of resistive RAM, are one of several 

storage technologies that have been predicted to replace flash memory. Scientists at HP Labs 

built the first working memristor in 2008 and since that time, researchers in many large IT 

companies have explored how memristors can be used to create smaller, faster, low-power 

computers that do not require data to be transferred between volatile and non-volatile 

memory. If the storage heirarchy could be flattened by replacing DRAM and hard drives with 

memristors, it would theoretically be possible to create analog computers capable of carrying 

out calculations on the same chips that store data. 

Fabrication of Memristors 

Different from an electrical resistor that has a fixed resistance, a memristor possesses a 

voltage-dependent resistance, which means that a material's electric properties are key. A 

memristor material must have a resistance that can reversibly change with voltage. Memristors 

have a very simple structure – often just a thin film made of titanium dioxide between two 

metal electrodes. 

Scientists have been able to show that various materials such as metal oxides, chalcogenides, 

amorphous silicon, carbon, and polymer-nanoparticle composite materials exhibit memristive 

phenomena. 
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Neuromorphic computing 

There is a huge effort underway to use memristor devices in neuromorphic computing 

applications and it is now reasonable to imagine the development of a new generation of 

artificial intelligent devices with very low power consumption (non-volatile), ultra-fast 

performance and high-density integration. 

Computers have separate processing and memory storage units, whereas the brain uses 

neurons to perform both functions. This is one reason why neural networks can achieve 

complicated computation with significantly lower energy consumption compared to a digital 

computer. 

One of the key components of any neuromorphic effort – the design of artificial neural systems 

with physical architectures inspired by biological nervous systems – is the design of artificial 

synapses. The human brain contains vastly more synapses than neurons – by a factor of about 

10,000 – and therefore it is necessary to develop a nanoscale, low power, synapse-like device if 

scientists want to scale neuromorphic circuits towards the human brain level. 

A memristor is similar to a synapse in the human brain because it exhibits the same switching 

characteristics, i.e. it is able, with a high level of plasticity, to modify the efficiency of signal 

transfer between neurons under the influence of the transfer itself. That's why researchers are 

hopeful to use memristors for the fabrication of electronic synapses for neuromorphic 

computing that mimics some of the aspects of learning and computation in human brains. 
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