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Introduction: 

The Department of Electronics Engineering, MITS Gwalior, organized an expert lecture on the 

topic “Free Space Optics (FSO): Opportunities and Challenges” on 02 November 2025. The 

session was conducted in SH-9 in physical mode and was delivered by Dr. Dheeraj Dubey, an 

eminent researcher with expertise in Hybrid FSO/RF Systems, Next-Generation Communication, 

5G and beyond networks, and underwater communication. 

The lecture was coordinated by Dr. Varun Mishra, Dr. Mukesh Mishra, and Dr. Kumar Gaurav, 

with Prerna Pandey serving as the student coordinator. Dr. Laxmi Shrivastava, Head of the 

Electronics Engineering Department, provided overall guidance.  

Objectives of the Workshop: 

 To introduce participants to the fundamental principles of Free Space Optics (FSO) and its role 

in modern communication systems. 

 To develop an understanding of the design, components, and operational mechanisms of FSO 

and hybrid FSO/RF communication links. 

 To analyze the opportunities, advantages, and emerging applications of FSO technology in 

5G/6G networks, inter-satellite links, and last-mile connectivity. 

 To highlight the key challenges and limitations associated with FSO systems, including 

atmospheric attenuation, alignment issues, and environmental effects. 

 To expose students to current research trends and technological innovations in optical wireless 

communication and next-generation networks. 

 To encourage hands-on learning through interactive discussion and problem-solving, enabling 

participants to understand real-world deployment scenarios. 

About the Expert: 



 

Dr. Dheeraj Dubey holds a Ph.D. from MNNIT Allahabad and has significant research 

contributions in hybrid FSO/RF systems for satellite and terrestrial communication. He has 

served as a Research Scientist at IIT Bombay, contributed to advanced 5G projects, and 

collaborated on major sponsored research initiatives including a ₹4.35 Cr ANRF-PAIR grant 

(2025). He has several SCI-indexed publications and a granted patent.  

Workshop Schedule: 

Hour 1 (11:00 AM – 12:00 PM): Fundamental Concepts and System Design 

 Introduction to Free Space Optics (FSO) 

 Comparison of FSO with conventional RF communication 

 Key components of an FSO communication link 

 Atmospheric effects on FSO: scattering, absorption, turbulence 

 Demonstration of hybrid FSO/RF architecture used in next-generation communication 

 Discussion on system performance metrics and link budget calculations 

Hour 2 (12:00 PM – 1:00 PM): Advanced Applications, Challenges, and Research Trends 

 FSO applications in: 

o Last-mile connectivity 

o Inter-satellite links 

o 5G/6G backbone network 

o Underwater communication 

 Challenges in practical deployment: pointing errors, weather-induced attenuation, 

alignment issues 

 Overview of Dr. Dubey’s research on hybrid FSO/RF systems 

 Future opportunities in 5G, 6G, IoT backhaul, and smart city communication 

infrastructure 

 Interactive Q&A session with students and faculty 

 Discussion on research directions and career opportunities in communication engineering 

 

 

 

 

 

 

 

 

 

 



 

Brochure: 

 

 

Outcomes of the workshop 

The lecture provided valuable insights into an emerging communication technology with 

significant relevance to future wireless networks. Key outcomes include: 

 Enhanced understanding of FSO communication principles and challenges 

 Awareness of current research trends and industrial applications 



 

 Motivation for students to explore advanced communication technologies and pursue 

research projects 

 Strengthened industry-academia exposure through interaction with a domain expert 

Faculty and students rated the session highly for its technical depth, clarity, and relevance. 

Conclusion: 

The expert lecture by Dr. Dheeraj Dubey was highly informative and aligned with the 

department’s objective to expose students to cutting-edge communication technologies. The 

Electronics Engineering Department extends gratitude to Dr. Dubey for sharing his expertise and 

to all coordinators for facilitating a successful event. 
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