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(57) Abstract :

The invention discloses a system and method for encryption and decryption of an image using Discrete Cosine Transform (DCT) and Inverse Discrete Cosine
Transform (IDCT) based on a modified Loeffler architecture. The system embeds encryption directly into the butterfly stages of the Loeffler DCT computation by
integrating key perturbations, thereby eliminating the need for separate encryption operations. Encrypted frequency coefficients are securely transmitted and later
decrypted using synchronized IDCT operations with inverse key logic, ensuring faithful restoration of the original image. The architecture is designed to achieve high
efficiency, scalability, and strong resistance against cryptanalysis, making it suitable for real-time secure image communication and storage applications.
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