Journal of Global Research in Computer Sciences

e-ISSN: 2229-371X

Optical Integrated Security: Recent Developments, Challenges

and Future Directions

Abigale Waelchi*

Department of Computer Sciences, University of Seychelles, Anse Royale, Seychelles

Received: 17-Feb-2023,
Manuscript No. GRCS-23-92454;
Editor assigned: 20-Feb-2023, Pre
QC No. GRCS-23-92454(PQ);
Reviewed: 06-Mar-2023, QC No.
GRCS-23-92454; Revised: 13-Mar-
2023, Manuscript No. GRCS-23-
92454 (R); Published: 20-Mar-
2023, D0I: 10.4172/2229-
371X.14.1.009.

*For Correspondence:

Abigale Waelchi,

Department of Computer Science,
University of Seychelles, Anse
Royale, Seychelles

E-mail:
Waelchi.abigale@yahoo.com.au
Citation: Waelchi A. Optical
Integrated Security: Recent
Developments, Challenges And
Future Directions. J Glob Res
Comput Sci. 2023;14:009
Copyright: © 2023 Waelchi A . This
is an open-access article
distributed under the terms of the
Creative Commons Attribution

License, which permits unrestricted

Opinion Article

DESCRIPTION

Optical integrated security is a promising field of research that aims to develop
novel security systems using light. We discuss recent developments in optical
integrated security, including the use of photonic crystals, optical encryption,
and quantum key distribution. We also highlight some of the challenges and
future directions of this field.

With the rise of cyberattacks, the need for secure communication systems has
become increasingly important. Optical integrated security is a promising
solution that uses the properties of light to create secure communication
systems. This technology involves the integration of optical components, such
as waveguides and photonic crystals, to develop novel security systems.
Optical integrated security is a rapidly growing field of research that aims to
develop novel security systems using light. With the rise of cyberattacks and
the need for secure communication systems, this technology has become
increasingly important. Optical integrated security involves the integration of
optical components, such as waveguides and photonic crystals, to create
secure communication systems that are faster, more secure, and more
scalable than traditional methods. This technology has several advantages over
traditional security methods, including increased security, faster encryption
and decryption times, and improved scalability. In this article, we will discuss
recent developments in optical integrated security, including the use of
photonic crystals, optical encryption, and quantum key distribution, as well as

the challenges and future directions of this field.
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Photonic crystals

Photonic crystals are periodic structures that manipulate light in unique ways. These structures can be used to create
filters that allow only specific wavelengths of light to pass through, which can be used for secure communication. The
use of photonic crystals in security systems has been demonstrated in several studies, including the development of
an all-optical router based on a photonic crystal switch.

Optical encryption

Optical encryption is a technique that uses the properties of light to encrypt data. This technique involves encoding
data onto light waves and then decoding the data using a key. Optical encryption has several advantages over
traditional encryption methods, including increased security and faster encryption and decryption times.

One of the main advantages of optical encryption is its high level of security. Optical encryption is based on the
properties of light, which are difficult to intercept or decode. In addition, the encryption keys used in optical encryption
are typically much longer than those used in traditional encryption methods, making them more secure.

Another advantage of optical encryption is its fast encryption and decryption times. Because light travels at very high
speeds, optical encryption can be much faster than traditional encryption methods, which rely on electronic circuits.
This makes optical encryption ideal for applications that require fast data transfer rates, such as high-speed data
networks.

Optical encryption has been demonstrated in several studies, including the development of an all-optical encryption
system based on a photonic crystal waveguide. This system was able to achieve high levels of security and fast
encryption and decryption times.

Despite its advantages, optical encryption also has some limitations. One of the main limitations is its susceptibility
to environmental noise, such as temperature fluctuations and vibrations. This can affect the accuracy of the
encryption and decryption process, potentially compromising the security of the system.

Quantum key distribution

Quantum key distribution is a technique that uses the principles of quantum mechanics to secure communication.
This technique involves the use of entangled photons to create a shared secret key between two parties. Quantum
key distribution has been demonstrated in several studies, including the development of a system that uses an
integrated photonic chip to distribute quantum keys.

Challenges and future directions

Despite the promising developments in optical integrated security, several challenges still need to be addressed. One
of the major challenges is the integration of multiple optical components into a single system. Another challenge is
the development of practical systems that can be used in real-world applications.

In the future, it is expected that optical integrated security will play a larger role in secure communication systems.
This technology has the potential to provide increased security, faster encryption and decryption times, and improved
scalability. However, more research is needed to address the current challenges and to develop practical systems

that can be used in real-world applications.
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CONCLUSION
Optical integrated security is a promising field of research that has the potential to revolutionize secure
communication systems. The use of photonic crystals, optical encryption, and quantum key distribution are just a few
examples of the developments in this field. Despite the challenges that need to be addressed, the future of optical

integrated security looks promising.
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