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Abstract: Quantum cryptography is based on quantum mechanics concepts such as 

superposition and entanglement to provide the inadmissibility of security in communications 

protocols. It is the purpose of this project to create a safe banking system to trade ships and 

import-export using the integration of quantum-safe communication protocols and biometric 

authentication. Through Quantum Cryptographic System and Blockchain protocols (RSA and 

SHA 256), the platform can guarantee that it controls data transfer safely and detects any form 

of unauthorized interception. UPI transactions with an added security of verifying the identity 

of the users are implemented through face recognition. Furthermore, goods and services control 

to the encryption system to entrepreneurs are combined to render all the communications to be 

resistant to classical and other quantum based attacks. This system will address the 

cybersecurity issues that are related to the high-value transaction to offer a strong solution to 

ensure the safety of data transmission and authentication. This not only gives a more powerful 

security to online financial transactions, but also the long-term security against the evolving 

cyber threats. With quantum cryptography integrated, the system is in a good position to 

overcome the challenges posed by the development of quantum computing. In the end, this 

project becomes a new norm in the banking and financial fields in regards to safe high stakes 

transactions. 
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I.INTRODUCTION 

In the online era, the security of confidential data, particularly in the banking industry, is a matter of concern. As 

the world becomes highly technological, the famous encryption systems like RSA and AES are more prone to an attack, 

particularly the upcoming technologies like quantum computing. One possible answer to that question would be quantum 

cryptography, based on a few principles of quantum mechanics like superposition and entanglement, to produce 

communication protocols that are theoretically impossible to break. The project is concerned with the design of a safe 

communication system which will employ quantum-safe cryptography to deal with the growing threats that arise due to the 

rise of quantum computing to the current cryptographic system.The project is linked to the development of a safe banking 

system that will adopt quantum safe cryptography to carry out the high risk banking transactions in ship trading and import 

export business. Since such transactions that involve large amounts of money and sensitive information are of high 

importance, the integrity and confidentiality of all communications should be considered paramount. This platform will 

provide a secure platform by integrating quantum-safe cryptographic algorithms (e.g., RSA, SHA-256) and biometric sign-

in to provide a robust security system that can withstand both classical and quantum-based cyber-attacks. 

 

Besides quantum safe cryptography, biometric authentication,e.g. face recognition, is also present in the platform 

in Unified Payments Interface (UPI) transactions. Face recognition is a significant added security as we would wish to be 

assured that only authorized persons can make transactions particularly in high value transactions. The quantum-resistant 

encryption algorithms used with the blockchain technology help to send and store all the information related to the 

transactions in a safe manner and in the case of the interception or manipulation of the data, it will be noticed in real-time. 

This quantum safe cryptography or biometric authorization is a novel method of ensuring the safety of online financial 

transactions.With the global confronted with the increased number of cyber threats, including the challenges of quantum 

computing systems, the project is a brilliant idea that does not only address the current cyber security weakness of the present 

but also equips the system with the demands of the future. The system is also properly equipped with quantum cryptography, 

which means that the system is capable of offering long-term security to sensitive financial transactions, which can be viewed 

as a road map of the future of secure communication in the banking and financial sectors. The resultant agenda is to develop 

a new norm of the high-value, high-stakes transactions to ensure that the security of the users and businesses now and in the 

future is guaranteed. 
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II.LITERATUTRE REVIEW 

In the modern digital environment, the security of sensitive financial transactions is one of the most topical problems. 

With the world becoming more dependent on the digital platform and banking, trade and communications, the weakness of 

current cryptography systems becomes even more evident. The current encryption algorithms, including RSA and AES, have 

been endangered by the development of quantum computing, and this fact represents an existential danger to the existing 

encryption algorithms. This is especially alarming in the highly prized industries like banking where a breach would be 

disastrous to the world economies and the lives of individuals. As the field of quantum computing continues to advance at a 

very alarming rate, the necessity of having safe communication systems that can resist all both classical and quantum-related 

attacks has never been more urgent. 

 

This is the issue that the project plans to deal with through the creation of a secure banking platform that incorporates 

quantum-safe cryptographic systems. This platform shall be in such a way that it protects the ship trading and import-export 

businesses- industries where high-stakes financial transactions are involved. Using quantum-resistant algorithms such as 

RSA, SHA-256 and blockchain, the platform will be able to make all communications secure even during the possible 

quantum-related attacks. Besides these quantum-safe protocols, biometric authentication (face recognition) also enhances the 

safety of the platform, as the presence of an extra step in verifying the identity of high-value transactions (like UPI payment) 

can be introduced. 

 

Nevertheless, the actual efficiency of a security system cannot be evaluated only by the capability to prevent illegal 

access but also by the capability to identify and react to the possible threats in real-time. Artificial intelligence-based 

predictive systems have the potential to increase the level of security through real-time surveillance, notices, and practical 

information. When applied to this project, it is the integration of the AI-driven decision-making tool that will allow the 

banking management to track, predict, and react to any possible cyber-attack, the unauthorized data interception, or any 

suspicious activity. The system has integrated real-time data analytics with quantum-safe cryptography and biometric 

authentication, as a result of which both proactive and reactive actions can be taken to protect digital transactions. 

 

The convergence between quantum-safe cryptography and the new technologies such as blockchain and AI as 

quantum computing becomes more advanced will change the way financial industries think about security. The suggested 

platform is a move in the right direction of making digital transactions resistant to any future quantum attack along with 

offering a more reliable and flexible way of dealing with cybersecurity threats. This system has not just been equipped with 

a modern technology to meet the current security needs, but it is capable of meeting even the sophisticated nature of threats 

that the future can bring. With quantum cryptography playing an important part in future-proof security, this project will help 

develop the safer, more secure digital ecosystem of high-stakes transactions in the banking and financial sectors. 

 

III.PROPOSED METHODOLOGY 
A. Architectural Systems 

Traditional cryptographic systems have for years depended on static encryption algorithms such as RSA and AES in order to 

secure communication channels. However, these systems are vulnerable in the face of the advancements of quantum 

computing, which in the face is on its way to break many of the methods of encryption which uses the classical system. 

Traditional systems also have difficulty adapting to the ever-evolving nature of cybersecurity threats: traditional systems are 

often reactive instead of proactive. Furthermore, the existing models of encryption are not scalable and flexible, especially 

in industries involving sensitive high-stakes transactions such as banking and finance. The manual verification and inspection 

operations related to traditional approaches are time consuming and the static nature of these approaches does not reflect the 

dynamic nature of modern cyber threats, resulting in response delays. 
 

The architecture proposed here resolves these limitations by combining quantum-secure cryptographic systems with real-

time monitoring capabilities, taking advantage of the most recent advances in quantum-secure encryption, for example RSA, 

SHA-256 and blockchain technologies. The system is based on machine learning algorithms, including regression algorithms 

and classification methods, to deliver proactive cybersecurity measures. By automating the predictive capabilities, not only 

will the system be able to secure communications, but also provide real-time alerts for unauthorized activities to ensure 

dynamic protection from the potential threat. This AI-based system is thoroughly capable of being more scalable and flexible 

and meet diverse needs in various sectors such as banking, trade, and healthcare, where secure communication plays a vital 

role. 
 

B. Proposed System 

The proposed system seeks to establish a robust and future-proof secure communication protocol, and utilizes quantum safe 

cryptography technologies and artificial intelligence-based decision-making capabilities. The system will be driven by 

machine learning models that will be embedded in an easy-to-use dashboard, developed by frameworks such as Streamlit 

and Flask. The data collection module brings together the srceation of input from different sources - IoT devices, public data 

sets and data APIs (transactional data, security logs). This data will be preprocessed to deal with missing data, normalization, 

and feature engineering to be ready for advanced analysis. 
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Key components of the system are: 

●Quantum-Safe Encryption: RSA and SHA-256 will be used to ensure sensitive data is protected on the way to its destination, 

ensuring it's protected from both classical and quantum computing threats. 

●Biometric Authentication: Face recognition will be integrated into the system to allow validation of identities, creating an  

additional layer of security for sensitive transactions such as UPI payments. 

●Machine Learning Models: Long Short-Term Memory (LSTM) models are going to be used to forecast potential threats 

from historical data. Additionally, regression and classification models will help to detect anomalies in the communication 

patterns and classify a high-risk area or a user. 

●Geospatial Mapping: Tools such as Folium will overlay critical information such as the location of transactions and 

environmental factors to provide real-time visualization of potential security risks. 

●Real-Time Analytics and Alerts: The system will offer real-time monitoring and alerting capabilities, 

 ensuring that administrators and policymakers can react promptly to potential security breaches. 

 

C.System Architecture 

The system architecture is designed to be modular and scalable, which ensures that it can be easily integrated with existing 

infrastructure and future technologies: 

Data Acquisition and Processing Layer: This layer is responsible for gathering data from various sources such as IoT sensors, 

APIs, and external databases. It pre-processes the data to ensure consistency and completeness, meant to prepare the data for 

the further analysis. 

Prediction Engine Layer: This layer includes machine learning algorithms such as LSTMs, regression models, and 

classification algorithms to predict possible cyber threats and determine the high-risk regions or entities. It is continuously 

learning from the data to become better at predictions and risk assessments over time. 

Geospatial Mapping Layer: This layer allows visualization of security risks and overlaying maps of data on geographical 

maps of overlapping views of potential threats based on real-time data and forecasts. It makes use of technologies such as 

the Folium for interactive map generation. 

Application Layer: Front-end of the system (Developed by Streamlit and Flask) with easy-to-use interface for administrators. 

This includes time-series visualizations, correlation graphs and downloadable reports for decision-makers. 

Response & Reporting Layer: Employs automatic reporting & alert generation, as well as provides actionable 

recommendations for intervention to mitigate security threats. 
 

Fig: System Architecture 

 

D.Expected Outcomes 

Expected results of implementation of this communication system, secured, are: 

 Real-Time Threat Prediction and Alerting: The system will offer timely warnings of potential cyber threats, allowing 

administrators to take proactive measures in the event of a breach or potential cyber threat. 

Improved Accuracy and Decision-Making The integration of machine learning will boost the accuracy of predictions and 

provide deeper insights into communication patterns, leading to more effective cybersecurity decision-making. 

Scalability and Adaptability: The system is designed to accommodate large datasets and is adaptable to fit the evolutionary 

requirements of various sectors such as finance, healthcare, and government institutions. 

http://www.fdrpjournals.org/ijire
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Geospatial Visualization of Threats: The system will assist security managers in visualizing potential threats and attacking 

areas of high risk to resources in order to improve resource deployment and intervention strategies. 

Ease of Use and Transparency: The intuitive dashboard means that even non-technical decision-makers can effectively 

interpret predictions, reports and alerts. 

 

E.Conclusion 

The proposed AI-powered secure communication system is a major step in meeting the challenge of securing sensitive digital 

transactions from potential quantum threats that are on the rise. By using quantum safe cryptography coupled with machine 

learning algorithms and real-time analysis, the system not only provides strong security against traditional cyberattacks, but 

also helps organizations prepare for the future threats from quantum computing. The modular architecture ensures that the 

system is scalable and adaptable and can be easily integrated into existing infrastructure. As the system develops, it can 

potentially include other sources of data and advanced learning methods, further enhancing its capacity to predict and curb 

potential threats. This solution presents a comprehensive and data-driven approach to cybersecurity that will be key in 

securing the future of safeguarding sensitive information across industries. 

 

IV. RESULTS AND DISCUSSION 

A.Experimental Setup 

In order to test the proposed AI powered quantum safe cryptographic system, experiments were performed using different 

kinds of datasets like historical data on the performance of encryption algorithm, transaction logs, and climate aspects 

(network traffic, system performance, and security risks from external threats). These datasets were taken from benchmarks 

of industry standard and from real time monitoring systems to simulate various high risk scenario for sensitive data 

transmission. The data preprocessing included missing value treatment with K-Nearest Neighbor (KNN) insertion and 

features normalization to ensure the same. Additionally, feature engineering techniques like rolling averages, time series 

analysis and anomaly detection were implemented in order to further improve the model's ability to capture the dynamic 

nature of cryptographic security and fluctuations in network traffic. 

 

The datasets were split into training (70%), validation (15%), and test (15%) sets to ensure the robust evaluation of the 

models. Machine learning algorithms such as Logistic Regression (LR), Support Vector Machine (SVM), Gradient Boosting 

(GB), and K-Nearest Neighbors (KNN) were implemented, and their model performance was evaluated using various 

performance metrics such as accuracy, precision, recall, F1 score, and ROC-AUC. These models were tested on their capacity 

to predict possible security breaches, detect vulnerabilities, and identify high-risk areas for data transmission. 

 

B.Quantitative Results 

The abilities of the machine learning models to predict potential breaches and accurately classify security risks in real time 

were evaluated. The accuracy, precision, recall and F1 for each of the models is given in Table I. The Accuracy against 

model: The Gradient Boosting model performed better than all other models with an accuracy of 97.1 % followed by the 

Support Vector Machine (SVM) model with 

95.6 %. The models of K-Nearest Neighbors (KNN) and Logistic Regression, while a bit less accurate, gave some important 

information of the base line security measures. 

 

In terms of recall and F1-score, the results were shown to be the best in Gradient Boosting and SVM with a high sensitivity 

and low false negatives which is very important when trying to identify unauthorized access and potential breaches in real-

time. These results suggest that the ensemble nature of Gradient Boosting is very effective in dealing with complex feature 

interactions especially in systems dealing with noisy and incomplete data typical of cybersecurity environments. 

 

TABLE I – Model Accuracy Comparison 

 

Method 

 

Accuracy 

 

F1 Score 

 

Precision 

 

Recall 

Gradient Boosting 

 

96 

 

96 

 

94 

 

94 

 

Support Vector Machine 

 

94 

 

94 

 

96 

 

92 

K-Nearest Neighbors 

 

92 

 

91 

 

89 

 

87 

Logistic Regression 

 

91 

 

89 

 

88 

 

86 
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Fig. 2: Precision and Recall Performance 

 

Fig. 3: 1-Score Comparison of Models 

 

C.Comparative Analysis 

 

From the experimental results, one can clearly see that the Gradient Boosting model has the best performance on all metrics, 

which makes this model the most effective model for real-time threat detection and classification. It's a feature that makes it 

ideal for applications in cybersecurity that need to deal with complex relationships between cryptographic features and 

system variables and large and dynamic datasets. The SVM model was also found to perform well, especially in cases of 

high-dimensional data since it was successful in detecting low-frequency threats in communication systems with sensitivity 

as evidence. 

 

While K-Nearest Neighbors (KNN) and Logistic Regression were nice to have their baseline insights, they did not have the 

predictive capability to cope with the complexity and variability present in cybersecurity data. KNN which is sensitive to 

local feature interactions had less performances because of noise in the data. Logistic Regression, despite its interpretability 

and simplicity, did not adequately deal with the complex nature of the relationships among cryptographic features, thus 

resulting in less accuracy and/or power to predict. 

 

 
 

Fig. 4: Confusion Matrix 
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D.Front End: Live Alive Performance Measurement of Deployments 

It provides predictions and visualization of the performance in the cryptographic system in real-time using the Artificial 

Intelligence (AI) based dashboard that is built on Streamlit and Flask based AI platforms. Testing is done with real-world 

information streams, such as communication logs in encrypted information as well as security event information and network 

performance. The dashboard could anticipate trends in security threats, determine high-risk regions of cryptographic 

vulnerability and inform the administrators in real-time. In this work, the user interface offered the intuitive method of 

working with the model predictions providing the user with the access to the time-series graphs, heat maps and regions of 

security risk.In the given case of quantum safe cryptographic system, the potential of machine learning algorithms can be 

viewed as immense. The developed system is a massive upgrade on the traditional systems regarding the integration of the 

predictive method, alerts, and adaptive learning mechanisms. Assuming that among all the models tested in the tests, Gradient 

Boosting was the most effective as compared to other models like SVM and KNN and Logistic Regression in terms of 

accuracy, recall and F1-Score. It was the best choice to apply to real-world cybersecurity because of its ability to model the 

interactions of features of significant complexity. 

The backend was designed in a lightweight and modular way, which means that it can easily be integrated with the current 

cybersecurity platforms. The system demonstrated high performance in the case of live tests and could provide predictions 

and classifications within milliseconds, which is why it can be used in the actual monitoring and decision-making of 

cybersecurity activity. 

 

E.Comparative Discussion 

The outcomes of the experiment are used to demonstrate the predictability of the machine learning models, namely Gradient 

Boosting, in case of a possible security threat and secure communication. Gradient Boosting model was especially effective 

in accommodating complex interactions between cryptographical features and external variables and thus will be an effective 

model to be applied on larger scale cybersecurity applications. SVM model also worked well - particularly when the data 

have a large number of dimensions - but no longer demonstrated the predictive power, required to deal with complexities of 

modern communication security.Although KNN and Logistic Regression was an informative model to take some initial steps 

in making comparisons, they did not demonstrate the predictive power that is needed to deal with the complexities of modern 

communication security. KNN is noise-sensitive, which limited its usefulness as Logistic Regression is unable to model 

complex feature interactions. 

 

The practicality and usefulness of the system were proved by the application of the AI-powered dashboard and real-time 

performance measurements. It creates the right information about the vulnerabilities of the systems at the right time to help 

the administrators make decisions promptly. The use of explainable AI techniques, like SHAP, will also contribute to 

increasing the transparency of the decision-making process of the model, which will lead to the appearance of trust among 

stakeholders. 

 

V. CONCLUSION 

The emergence of quantum computing is a growing menace to traditional cryptography systems, hence the need 

to establish new quantum secure communications protocols. As part of this project, quantum-resistant encryption schemes, 

such as RSA and SHA-256, have been incorporated with machine learning to forecast and intercept potential security risks. 

The system provides an efficient and proactive solution to the safety of protected communication channels by integrating 

hi-tech cryptography encodings with live tracking and anomaly detection so that the system could safeguard against both 

traditional and quantum attacks. 

 

By deploying machine learning, this system will not only enhance better threat prediction accuracy, but it becomes 

the ability to make real-time decisions. The capability to foresee whenever there can be any violation, which areas were at 

risk and provided a warning to the administrators at the appropriate time, is helpful in ensuring the system becomes more 

efficient in averting any unauthorised access or data loss. Using such models as Gradient Boosting, Support Vector machine 

(SVM), and K-Nearest Neighbors (KNN), the system was high-performance in vulnerability detection and identification of 

data transmission security in the different environments.In addition, the quantum-safe cryptography with biometric 

authentication like facial recognition adds extra protection to the security of the system in the sense that the identity of the 

users is authenticated to make important transactions. This is a two layer security model that is meant to react to the growing 

concerns regarding cyber attacks and to make sure that sensitive financial information and messages remain secure. The 

proposed dashboard is an analytical application powered by Streamlit and Flask and provides a convenient interface 

allowing decision-makers to act quickly when responding to possible threats.To sum up, this study highlights that it is 

necessary to develop more recent techniques of cybersecurity to overcome the dangers of quantum computing. The new 

system will be a significant advancement in securing the safety of digital communication and a combination of predictive 

modeling, quantum-safe cryptography and machine learning to create a dynamic and adaptive system.With the system being 

further developed by incorporating additional sources of data and explainable AI being integrated, it will be a key factor in 

the future of secure communication protocols and the protection of sensitive data in an even more complex digital 

environment. 
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