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Abstract— Artificial Intelligence (AI) has rapidly evolved 

to address complex, domain-specific challenges across se-

curity, healthcare, and business analytics. This paper pre-

sents a unified, multi-domain intelligent system that inte-

grates advanced machine learning and deep learning tech-

niques to deliver scalable and efficient solutions. In the se-

curity domain, the proposed system employs Convolutional 

Neural Networks (CNNs) enhanced with hybrid architec-

tures combining Generative Adversarial Networks (GANs) 

and Residual Networks (ResNet) to detect fake faces, effec-

tively mitigating risks such as spoofing, unauthorized ac-

cess, and deepfake attacks.  In the healthcare domain, the 

system leverages transfer learning using ResNet50 to per-

form accurate brain tumour classification from MRI im-

ages, facilitating early diagnosis and improving clinical de-

cision-making. In business domain, machine learning mod-

els, including advanced architectures such as ChurnNet, 

are utilized to predict customer churn, enabling organiza-

tions to implement proactive retention strategies based on 

behavioural insights. These diverse functionalities are 

seamlessly integrated into a web-based framework using 

Flask, enabling real-time prediction and user interaction. 

The proposed multi-modal system demonstrates high accu-

racy, computational efficiency, and cross-domain adapta-

bility, making it a cost-effective and scalable solution for 

real-world applications. 

 

Keywords— Artificial Intelligence (AI), Deep Learning, 

Convolutional Neural Networks (CNNs), Generative Adver-

sarial Networks (GANs), ResNet50, Transfer Learning, 

Deepfake Detection, Brain Tumor Classification, MRI 

Analysis, Customer Churn Prediction, Multi-Domain AI 

System, Flask, Predictive Analytics, Intelligent Systems. 

 

I.  Introduction 
 

Artificial Intelligence (AI) has significantly transformed 
modern industries by enabling automated decision-making 
and providing data-driven insights. With the rapid growth of 
machine learning and deep learning technologies, AI systems 
are now capable of analysing large volumes of data, identify-
ing patterns, and generating accurate predictions. These ca-
pabilities have made AI an essential tool in critical domains 

such as security, healthcare, and business analytics, where 
timely and precise decision-making is crucial. 

In the security domain, the emergence of deepfake technol-

ogy has introduced serious challenges to traditional authenti-
cation systems. Manipulated images and videos can easily by-
pass conventional security measures, creating the need for ad-
vanced detection mechanisms. 

 In the healthcare domain, early detection of diseases such 

as brain tumours is vital for improving patient survival rates 
and ensuring effective treatment. However, manual diagnosis 
of medical images is time-consuming and prone to human er-
ror. 

 In the business domain, customer churn prediction plays a 

key role in maintaining profitability, as organizations must 
identify potential customer loss and take preventive actions to 
improve retention. 

Despite the advancements in each of these areas, most exist-
ing solutions are designed for specific domains and operate 
independently. This lack of integration leads to increased sys-
tem complexity, higher costs, and inefficient resource utiliza-
tion. To overcome these limitations, this paper proposes Tri-
Fusion AI, a unified multi-domain system that integrates mul-
tiple AI models into a single platform. By combining security, 
healthcare, and business functionalities, the proposed system 
provides an efficient, scalable, and real-time solution for ad-
dressing diverse real-world challenges. 

 

                                II. LITERATURE SURVEY 
 

Recent advancements in Artificial Intelligence (AI), partic-

ularly in machine learning and deep learning, have signifi-

cantly contributed to solving complex problems across mul-

tiple domains such as security, healthcare, and business an-

alytics. This section reviews key research works related to 

deepfake detection, brain tumor classification, and customer 

churn prediction. 

 

 

 

 

 

 

 

https://ijnrd.org/
http://www.ijnrd.org/
mailto:sarjunbeevi.cse@bharathuniv.ac.in
mailto:shushmasri.d@gmail.com
mailto:vishnuvardhan.devaram@gmail.com
mailto:prakashdora365@gmail.com
mailto:dongalakarthikyadav@gmail.com


INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 4, April 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 

 

IJNRD2604436 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

e399 

A. Deepfake Detection in Security Systems 

 

Deepfake detection has emerged as a critical research area 

in recent years due to the rapid increase in manipulated dig-

ital media and its potential misuse in authentication and se-
curity systems. Safwat et al. (2024) proposed a hybrid deep 

learning model that combines Generative Adversarial Net-

works (GANs) and Residual Networks (ResNet) to enhance 

fake face detection. This approach leverages the generative 

capability of GANs to understand image manipulation pat-

terns, while ResNet provides deep feature extraction for ac-

curate classification. The proposed model achieves high pre-

cision and recall, demonstrating its effectiveness in identify-

ing sophisticated deepfake content in cybersecurity applica-

tions. 

 
In addition, Nadimpalli and Rattani (2023) conducted a 

study on deepfake detection using Convolutional Neural Net-

works (CNNs), focusing on fine-grained feature extraction. 

CNN-based approaches are highly effective in capturing hi-

erarchical image features such as textures and spatial pat-

terns, enabling accurate classification of manipulated im-

ages.  

 
Furthermore, recent work by Nguyen et al. (2024) intro-

duced attention-based models that focus on localized arti-

facts in images, improving detection performance by identi-

fying specific manipulated regions. These models enhance 

robustness and generalization across different types of deep-

fake data . 

 
B. Brain Tumour Detection in Healthcare Systems 

 

Brain tumour detection using medical imaging has gained 

significant attention due to its importance in early diagnosis 
and treatment planning. Younis et al. (2024) proposed a deep 

learning-based approach using ResNet50 for classifying 

brain tumours from MRI images. The model utilizes transfer 

learning to extract high-level features, achieving high accu-

racy and reliability in tumour classification tasks. 

 
Mahajan et al. (2024) further explored deep learning tech-

niques for brain tumour classification by incorporating data 

augmentation and preprocessing methods to improve model 

generalization. Their approach enhances classification per-

formance while reducing overfitting, making it suitable for 

real-world medical applications. 

 
Additionally, Schwehr and Achanta (2023) introduced an 

attention-based deep learning model for brain tumour seg-

mentation and classification. By focusing on relevant regions 

within MRI scans, the model improves both detection accu-

racy and interpretability, which is essential for clinical deci-

sion-making. 

. 

 
C. Customer Churn Prediction in Business Analytics 

 

Customer churn prediction is a critical application in busi-

ness analytics, especially in industries such as telecommuni-
cations and e-commerce. Surendran et al. (2023) proposed 

a multi-model machine learning approach that combines var-

ious algorithms to improve prediction accuracy by analysing 

customer behaviour over time. 

 

Saha et al. (2024) introduced ChurnNet, a deep learning-

based model that captures complex relationships in customer 

data using advanced feature learning techniques. The model 

demonstrates superior performance compared to traditional 

machine learning approaches. 

 
Furthermore, Ahmed and Rahman (2023) investigated the 

use of machine learning algorithms such as Logistic Regres-

sion and Random Forest for churn prediction. Their study 

emphasizes the importance of data preprocessing and feature 

engineering in improving model performance and reliability. 

 

                 III. PROBLEM STATEMENT  

 
Artificial Intelligence (AI) has enabled significant advance-

ments across domains such as security, healthcare, and busi-
ness analytics. However, most existing AI solutions are de-
signed for specific domains and operate independently, result-
ing in fragmented systems that lack integration, scalability, 
and real-time efficiency. In the security domain, deepfake 
technologies pose serious threats to authentication systems. In 
healthcare, early detection of diseases like brain tumours re-
lies on time-consuming and error-prone manual analysis. In 
business, accurately predicting customer churn remains a 
challenge due to complex data patterns .Despite the effective-
ness of advanced machine learning and deep learning models, 
there is a lack of a unified system that can integrate these so-
lutions across multiple domains. 

 
“Therefore, the problem is to develop an integrated multi-

domain AI system that provides accurate, scalable, and real-
time solutions for security, healthcare, and business appli-
cations within a single platform.” 

 

 

                 IV .   PROPOSED SYSTEM 
 

The proposed system, Tri-Fusion AI, introduces a unified 

multi-domain framework that integrates Artificial Intelli-

gence solutions for security, healthcare, and business analyt-

ics within a single platform. Unlike traditional approaches 

that address each domain independently, the proposed sys-

tem combines deep learning and machine learning models to 

deliver accurate and real-time predictions across diverse ap-

plications. 

The system is designed using a modular architecture with a 

centralized Flask-based backend that manages communica-

tion between the user interface and domain-specific models. 

This enables seamless data flow, scalability, and efficient 

processing of both image-based and structured data. 
In the security module, Convolutional Neural Networks 

(CNNs) are employed to detect deepfake and spoofed facial 

images by analysing fine-grained visual features. In the 
healthcare module, a transfer learning approach using Res-

Net50 is utilized for accurate classification of brain tumours 
from MRI images. In the business module, machine learning 

algorithms such as Logistic Regression and Random Forest 

are used to predict customer churn based on behavioural 

data. 

The integration of these modules into a unified system al-

lows users to access multiple AI-driven services through a 

single interface. The system processes inputs, routes them to 

the appropriate models, and generates results in real time, 

ensuring efficiency and usability. 
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Overall, the proposed system demonstrates the effectiveness 

of integrating multi-domain AI capabilities into a single scal-

able platform, reducing complexity while enhancing perfor-

mance and practical applicability. 

 

A. SYSTEM ARCHITECTURE 
 

The proposed system, TriFusion AI, adopts a modular cli-

ent–server architecture to integrate AI functionalities across 

security, healthcare, and business domains. A web-based 

user interface enables data input, while a centralized Flask 

backend manages request handling, data processing, and 

routing to domain-specific modules. 

 

 

 

 

 

 

 

 

                                 

 

 

 
                              

                         

                             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Architecture 

 

B.MODULES: 
 

1. User 

The user is the starting point of the system. The user inter-

acts with the application by providing inputs such as images 

(for security and healthcare modules) or data (for business 

module). The user initiates requests and views the final out-

put results. 

 

 

 
 2. Web Interface (Frontend) 

 

The Web Interface acts as the interaction layer between the 

user and the system. It allows users to: 

 Upload images (face images or MRI scans)  

 Enter customer data  

 View prediction results  

It sends user inputs to the backend and displays the output 

received from the system in a user-friendly format. 

 
3. Flask Backend (API Controller) 

 

The Flask Backend is the core controller of the system. It 

performs the following tasks: 

 Receives input data from the frontend  

 Identifies which module to use (security, healthcare, or 

business)  

 Routes the request to the appropriate module  

 Collects the results from the models  

 Sends the response back to the frontend in JSON format  
It ensures smooth communication and real-time processing 

across all modules. 

 
4. Security Module (CNN Model) 

 

This module is responsible for detecting fake or real face 

images. It: 

 Takes a facial image as input  

 Uses a Convolutional Neural Network (CNN) to extract 

features  

 Identifies inconsistencies in the image such as texture 
or lighting issues  

 Classifies the image as REAL or FAKE  

This module improves security by preventing deepfake and 

spoofing attacks. 

 
5. Healthcare Module (Medidata / ResNet50) 

 

This module focuses on brain tumor detection using MRI 

images. It: 

 Accepts MRI scan images  

 Uses a ResNet50 deep learning model with transfer 

learning  

 Extracts complex features from medical images  

 Classifies the tumor into categories or identifies if no 
tumor is present  

This helps in early diagnosis and reduces manual effort in 

medical analysis. 

 

 

 

 

 

 

 

 

 

 

 
                                   Fig. 2. health Roc  

 6. Business Module (ML Models) 

 

This module predicts customer churn based on structured 

data. It: 

 Takes customer data as input  

 Processes and analyses the data  

 Uses machine learning algorithms such as:  
o Logistic Regression  

o Random Forest  

Predicts whether the customer is likely to leave or stay  

This helps businesses improve customer retention strate-

gies… 
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Fig. 3. business Roc 

 

           V. RESULTS And DISCUSSION 
 

A. Experimental Results 
 

 The proposed system, Tri Fusion AI, was evaluated across 
three domains—security, healthcare, and business using 
appropriate datasets and performance metrics. Each mod-
ule was tested independently to ensure reliability and ac-
curacy, followed by overall system evaluation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                            Fig. 4. interface 
 
  In the security module, the CNN-based model was tested 

on a dataset containing both real and fake facial images. 
The model achieved an accuracy of approximately 83%, 

demonstrating its ability to identify deepfake and spoofed 
images. The model showed strong performance in detect-
ing fake images, although minor misclassifications oc-
curred in cases of high-quality deepfakes 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
. 

Fig. 5.security interface 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6.execution 
In the healthcare module, the ResNet50-based model was 

evaluated using MRI image datasets for brain tumour classi-
fication. The model achieved an accuracy in the range of 95% 
to 99%, indicating high reliability in detecting and classifying 

tumour types. The use of transfer learning significantly im-
proved performance, even with limited training data. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 7.health interface 

 In the business module, machine learning models such as Lo-

gistic Regression and Random Forest were used to predict 
customer churn. The system achieved an accuracy of approx-
imately 95% to 96%, demonstrating its effectiveness in ana-
lysing customer behaviour and predicting churn probability. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 8.business interface 
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B. Performance Metrics 
 
The performance of the models was evaluated using stand-
ard metrics: 
 

 Accuracy: Measures overall correctness of pre-
dictions  

 Precision: Measures correctness of positive pre-
dictions  

 Recall: Measures ability to detect all relevant 
cases  

 F1-Score: Balances precision and recall  

 
All modules showed balanced performance across these 
metrics, indicating robustness and reliability. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 9.performance metrics 
 
 

C. Discussion 
 

  The results demonstrate that the proposed system performs 
effectively across all three domains. The healthcare module 

achieved the highest accuracy due to the strong feature ex-
traction capabilities of the ResNet50 model. The business 
module also showed high performance, benefiting from struc-
tured data and well-defined features. 
  The security module, while effective, showed relatively 

lower accuracy compared to the other modules. This is mainly 
due to the complexity of detecting advanced deepfake images, 
which often contain minimal visual differences from real im-
ages. However, the model still provides reliable results for 
most practical scenarios. 
   A key observation is that integrating multiple AI models into 
a single system does not degrade individual module perfor-
mance. Instead, the unified architecture enhances usability 
and efficiency by allowing multiple predictions within a single 
platform. 

 
 
 

A. GRAPHS AND TABLES: 

 

 

 

 

 

 

 

 

 

 

 

 

 
                           

                           Fig. 10. business model graph 

 
 

 

 

 

                         

              

 

 

 

 

             

 

 

 

                           Fig. 11. health model graph  

 

 

                    table  1. performance metrics 

 

 

             

                table 2. model accuracy comparison 

    

 

                VI. CONCLUSION 
 

 The results demonstrate that the proposed system, Tri Fu-
sion AI, effectively integrates multiple Artificial Intelligence 
models to address challenges across security, healthcare, and 
business domains within a single platform. The system 
achieves high accuracy in brain tumour classification and 
customer churn prediction, along with reliable performance 
in deepfake detection. The modular and unified architecture 
ensures efficient data processing, real-time prediction, and 
seamless interaction between components without compro-
mising individual module performance. 

Despite its effectiveness, certain limitations exist, particu-
larly in handling highly sophisticated deepfake images and 
dependency on the quality of input data. These challenges 
highlight opportunities for further improvement. 

In future, the system can be enhanced by incorporating more 
advanced deep learning models and larger, diverse datasets 
to improve accuracy and robustness. Deployment on cloud 
platforms can enable scalability and wider accessibility. Ad-
ditionally, the system can be extended to include other do-
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mains such as fraud detection, disease prediction, and recom-
mendation systems, making it a more comprehensive multi-
domain AI solution. 
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