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ABSTRACT: In the rapidly evolving data security, safeguarding digital images has emerged as a critical imperative. It 

can be a pioneering methodology for image encryption by harnessing the potential of memcapacitor-based hyperchaotic 

systems: memcapacitors, cutting-edge electronic components adept at storing and processing charge, present distinctive 

capabilities ideally suited for cryptographic applications. This framework with hyperchaotic systems, distinguished by 

multiple chaotic attractors, introduces an additional stratum of intricacy and security to the encryption process. 
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I. INTRODUCTIONS 
 

In the ever-expanding realm of digital information, protecting sensitive data, particularly in digital images, has emerged 

as a critical imperative, and the ubiquity of digital communication and storage accelerates, ensuring the confidentiality 

and integrity of visual information has become a forefront concern. They can deliver a pioneering approach for 

fortifying image security by delving into the uncharted territory of memcapacitor-based hyperchaotic systems.  

 

II. LITERATURE SURVEY 
 
     2.1 Efficient Colour Image Encryption Algorithm Using a New Fractional-Order Memcapacitive Hyperchaotic 

System. Zain-Aldeen S. A. Rahman , Basil H. Jasim(2022). 

Compared to integer-order chaotic systems, fractional-order chaotic systems exhibit more complex dynamics. 

Nowadays, research into fractional chaotic systems for the image cryptosystems has become increasingly highlighted. 

The development, testing, numerical analysis, and electronic realization of a fractional-order memcapacitor. Then, a 

new four-dimensional (4D) fractional-order memcapacitivehyperchaotic system is suggested based on this 

memcapacitor. an encryption cryptosystem algorithm used for color image encryption based on the chaotic behavior of 

the memcapacitive model, where every pixel value of the original image is corporated in the secret key to strengthen 

the encryption algorithm pirate anti-attack robustness 

 

2.2 Digital Image Encryption and Decryption Algorithm Based on Optimization and Fusion Strategy. : Nan Wan; Yi 

Zhang(2020). 

      Digital image chaotic system has the characteristics of private-key space and strong anti-plaintext attacks, so it has 

become a hot research topic in recent years. Today, there are still two most important problems to be solved. One is that 

the chaos degree of the chaotic sequence is not enough due to improper selection and less complexity to solving by 

chaotic encryption and decryption alone. In digital image encryption and decryption algorithms based on optimization 

and fusion strategy are proposed. Firstly, the chaos parameters by a genetic algorithm to obtain a better chaotic Logistic 

mapping encryption relationship. 

 

2.3 Image Encryption and Analysis Using Dynamic AES. Amandeep Singh; Praveen Agarwal(2019). 

      AES (Advanced Encryption Algorithm) is a block cipher, which is world-implemented for the data. They have been 

accepting as a standard for data security since 2001. It is a substitution and permutation cipher, which provides 

confusion by using a substitution box (S-Box) in the algorithm. The main drawback of AES is that it uses static SBox 

throughout the algorithm, which compromises the security of AES and may be different algebraic attacks. At last, to 

overcome this problem, a new Dynamic AES algorithm was developed by private-key dependent dynamic S-Box using 

dynamic irreducible polynomial and affine constant. The analysis is over based on the grayscale and color images. 
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III. SYSTEM COMPONENTS 

       

 In the original image, encryption increased the process of securing a well-structured system comprising various 

components. The following delineation elucidates the private-key generation of the proposed image encryption system 

leveraging memcapacitor-based hyper chaotic methodologies." Image Encryption Using Memcapacitor-Based Hyper 

Chaotic System," the system components are Image Input Module, Hyper Chaotic Generator, Memcapacitor Circuit 

Integration, Encryption Algorithm. 

 

3.1 Image processing 
Image processing is a method to perform operations on an image output, to get an enhanced image, and to create some 

information from it. It is a type of signal processing in which the input is an image, and the output may be an image or 

characteristics/features associated with that image. 

 
3.2 Image input module 
This component serves as the entry point for the system, accepting raw image data that will undergo the encryption 

process. The purpose of the Image Input Module in the context of the project "Image Encryption Using Memcapacitor-

Based Hyper Chaotic System" is to serve as the initial interface for the system, facilitating the acceptance and 

processing of raw image data that will subsequently undergo the encryption process. 

 

3.3 Hyperchaotic generator 
This module is responsible for generating chaotic sequences derived from hyperchaotic systems. Sequences serve as the 

foundation for creating encryption keys and enhancing the randomness and unpredictability of the encryption process. 

 

3.4 Memscapaitor circuit integration 
This component introduces memory-dependent behaviors into the encryption process. Memory capacitors can retain 

information based on previous states, adding a layer of complexity and security to the encryption mechanisms. 

 

3.5 Encryption Algorithm 
The image encryption algorithm is on the memcapacitor chaotic system and DNA encoding. The encryption algorithm 

is as follows. Firstly, the original image is processed and generates a set of hash values by the SHA-3 algorithm. The 

generated hash value and the original image perform the XOR operation.  

 

IV. BLOCK AND EXPLANATION 
 
The image encryption process begins with the memcapacitor-based technology, where advanced electronic components 

effectively store and process charge. Simultaneously, hyperchaotic systems, characterized by intricate dynamics, add a 

layer of complexity and unpredictability to the encryption algorithm. Key generation in image processing involves 

creating cryptographic keys using the unique properties of both the memcapacitors and hyperchaotic systems, ensuring 

the generation of secure and unpredictable private-key streams. During the encryption phase, the original image 

transforms using the cryptographic keys, rendering it indecipherable to unauthorized entities. The secured analysis 

module assesses the encryption's robustness against potential cyber threats, ensuring resilience to various cryptographic 

attacks. 
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V. DATAFLOW DIAGRAM 
 

A Data Flow Diagram (DFD) is a visual representation of how data flows within a system, illustrating the processes, 

data stores, data sources, and destinations involved. Typically used in the early stages of system design, DFDs provide 

a clear and concise overview of the information flow in a system.  
 
5.1 Memcapacitor Integration module 
This module focuses on seamlessly integrating memcapacitors into the encryption framework, allowing for efficient 

charge storage and processing. 

 

5.2 Hyperchaotic dynamic module 
The system incorporates a module dedicated to the generation of manipulation of hyperchaotic dynamics, leveraging 

the complexity and unpredictability inherent in such systems for enhanced encryption. 

 

5.3 Key generation module 
It is responsible for generating cryptographic keys: the module utilizes the unique features of memcapacitors and 

hyperchaotic systems to create secure and unpredictable private streams. 

 

5.4 Image processing module 
Before encryption, this module handles the pre-processing of digital images, ensuring they are in a suitable format and 

condition for the encryption process. 

 

VI. METHODOLOGY 
 
    1. Identifiutilizing 

    2. Methods and tools identified for analysis. 

    3. Stability analysis 
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    4. Behaviour dynamic analysis        

                            

VII. PROPOSED WORK 
 

The proposed system introduces a novel image encryption framework, leveraging the synergies between memcapacitor-

based technology and hyperchaotic systems to enhance the security and efficiency of digital image protection. At the 

core of the system lies the incorporation of memcapacitors, advanced electronic components known for their unique 

charge storage and processing capabilities. The distinctive attribute of memcapacitor is that the system aims to achieve 

the highest level of security in image encryption. The integration of hyperchaotic systems, characterized by intricate 

and unpredictable dynamics with multiple chaotic attractors, adds a layer of complexity to the encryption process, 

further fortifying its resilience against adversarial attacks.  

 

VIII. RESULT AND DISCUSSION 
 

 
 

MATLAB is a software platform designed to streamline and simplify complex mathematical and computational tasks 

across various scientific and engineering domains. Its primary purpose is to provide a versatile environment for 

numerical analysis, algorithm development, and data visualization. One of MATLAB's central purposes is its ability to 

handle matrix and array computations seamlessly. This fundamental capability allows users to perform mathematical 

operations efficiently, making it an invaluable tool for solving equations, simulating systems, and conducting 

mathematical analyses. 

 

IX. CONCLUSIONS 
 

The image encryption system based on memcapacitor-based hyperchaotic algorithms represents the field of image 

security. This cutting-edge approach harnesses the unique properties of memcapacitors and complex hyperchaotic 

systems to create a highly secure and robust encryption mechanism. Throughout this research, we have demonstrated 

the system's ability to transform digital images into encrypted forms that are difficult for unauthorized parties to 

decipher. The combination of charge manipulation in memcapacitors and the chaotic nature of hyperchaotic algorithms 

ensure both confusion and diffusion, making this encryption method resilient to various attacks. 
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