
International Journal of Research Publication and Reviews, Vol (5), Issue (5), May (2024) Page – 2635-2637 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

“Quantum computing and it’s applications in communication 

systems ” 

Manjunatha Siddappa1, Bharathgowda A S2  

Assistant Professor Dept of Electronics and Communication SJC Institute of Technology Chickballapur, Karnataka, India 

Manjunatha1311.ece@sjcit.ac.in 

Dept of Electronics and Communication SJC Institute of Technology Chickballapur, Karnataka, India bharathas1718@gmail.com 

ABSTRACT:  

Quantum computing is a cutting-edge field that harness the principles of quantum mechanics to perform computations exponentially faster than classical 

computers. In communication systems, quantum computing offers transformed potential by enhancing security, optimizing network routing, and enabling 

more efficient data processing. 

In this abstract, I’ll explore the application of quantum computing in communication systems, focussing on its impact on encryption, network optimization, 

and data transmission efficiency. We’ll delve into how quantum computing can revolutionize communication protocols, ensuring privacy, reliability, and 

speed in an increasingly interconnected world. 
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I.INTRODUCTION 

Quantum computing represents a paradigm shift I computational power, leveraging the principles of quantum mechanics to solve complex problems 

at an unprecedented scale and speed. Traditional computers rely on bits to process information, where each bit can represent either a 0 or a 1. 

Quantum computers on the other hand, use quantum bits or qubits due to phenomenon of superposition. 

The application of quantum computing in communication systems holds immense promise for revolutionizing how information is transmitted, 

secured, and processes. Here are some key areas where quantum computing is poised to make a significant impact: 

 

Quantum Key Distribution (QLD): 

Quantum computing enables the development of unbreakable encryption schemes through QKD. By leveraging the principles of quantum 

mechanics, QKD ensures secure communication channels by detecting any eves dropping attempts, thereby guaranteeing the confidentiality and 

integrity of transmitted data. 

 

Cryptography and Security: 

Quantum computing has the potential to render current cryptographic algorithms obsolete by quickly solving problems that classical computers 

struggle with such as integer factorization and discrete logarithms. Post quantum cryptography are being developed to withstand the computational 

power of quantum computers, ensuring the long-term security of communication systems 

. 

Network Optimization: 

Quantum computing algorithms can optimize network routing, resource allocation, and traffic management, leading to more efficient and reliable 

communication networks. By rapidly analysing vast amounts of data and considering multiple variables simultaneoulsly, quantum computers can 

improve the performance and scalability of communication infrastructures. 

 

Quantum Teleportation: 

Quantum computing facilitates quantum teleportation, a process that allows the transfer of information between distant locations without physical 

transmission of particles. While still in its experimental stages, quantum teleportation holds a potential applications in secure communication and 

quantum networking. 

http://www.ijrpr.com/
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II. WORKING 

Quantum computing leverages the principles of quantum mechanics to process information in a fundamentally different way from classical 

computers, quantum computers use quantum bits which can be exist in multiple states simultaneously due to a phenomenon called super position. 

The super position allows quantum computers to perform many calculations at once, making them potentially much more powerful for certain types 

of problems, such as factoring large number or simulating quantum systems. 

In communication systems, quantum computing holds promise for enhancing security through quantum cryptography. One example is quantum 

key distribution, where qubits are used to securely generate and distribute cryptographic keys. Because of the principles of quantum mechanics, 

any attempt to eavesdrop on the communication would disturb the qubits, alerting the communicating parties to the presence of an intruder. 

Quantum computing also has the potential to improve the efficiency of certain communication protocols, such as optimization algorithms for 

network routing and error correction techniques for data transmission over noisy channels. However it is in developing stage 

 

 

 

Fig:Vision of Quantum compunting and communication system 

III. ADVANTAGES 

Quantum computing offers several advantages over classical computing, including: 

Speed: Quantum computers can solve certain problems much faster than classical computers due to their ability to perform many calculations 

simultaneously and entanglement. 

Parallelism:Quantum computers leverage the principles of superposition and entanglement to perform parallel computations, allowing for the 

processing of vast amounts of data simultaneously. 

Security: Quantum communication protocols, such as quantum key distribution, offer unparalleled security through principles like quantum 

entanglement, making them immune to eaves dropping attempts. 
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Optimization: Quantum computing can be applied to optimize complex systems and processes, such as logistics, financial modelling, and supply 

chain management, by efficiently evaluating numerous possible solutions simultaneously. 

Cryptography: Quantum computers can break traditional cryptographic algorithms, but they can also enable the development of quantum resistant 

cryptography. 

Secure communication: quantum communication protocols such as QKD, ensure secure transmission of information by leveraging the principles 

of quantum mechanics. 

Simulation: Quantum computers can simulate quantum systems accurately, which is essential for understanding and developing quantum 

communication technologies like quantum teleportation and quantum cryptography. In essence, quantum computing holds great promise for 

revolutionizing communication systems by offering unprecedented speed, security, and efficiency through its unique computational capabilities. 

 

IV. APPLICATIONS 

Quantum computing holds promise for revolutionizing communication systems by enhancing security, efficiency, and speed. It’s application 

include: 

Quantum Key Distribution (QKD): 

Quantum computing enables ultra-secure encryption through QKD, which uses quantum properties to exchange cryptographic keys. It ensures that 

any attempt to hold intercept the key alters its quantum state, alerting the sender and ensuring secure communication. 

 

Quantum Cryptography: 

Quantum algorithms can be utilized to develop cryptographic techniques resistant to quantum attacks. For instance, shor’s algorithm could 

potentially break traditional public-key cryptography, but quantum-resistant cryptographic algorithms could mitigate this risk. 

Quantum-Secure Communication Protocols: 

Quantum communication protocols like quantum teleportation  and superdense coding, offer secure methods for transmitting information. These 

protocols rely on the principles of quantum mechanics to ensure data integrity and confidentiality. 

Quantum Network Infrastructure: 

Quantum repeaters and routers could facilitate long-distance quantum communication, over coming the limitations of current fiber-optic networks. 

These devices would extend the range of quantum communication and enable the creation of a quantum internet. 

Overall, quantum computing has the potential to revolutionize communication systems by providing unprecedented levels of security and enabling 

new forms of communication that are faster and more efficient than classical methods. 

V.CONCLUSION 

Quantum computing offers unprecedented computational power by leveraging the principles of quantum mechanics. In communication systems, it 

holds potential for enhancing security through quantum key distribution, improving optimization algorithms, and enabling faster data processing. 

However, practical implementation and scalability remain challenges, requiring further research and development. 

Overall, quantum computing stands to revolutionize communication systems, albeit with ongoing and refinement  needed 
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