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ABSTRACT 

In the modern digital economy, understanding customer behavior and managing 

interactions effectively have become critical for business success. This research presents 

an AI-driven Customer Journey Management System developed using the Django web 

framework. The system is designed to monitor, analyze, and enhance customer 

engagement through intelligent agent personas and real-time analytics. By integrating 

customer data, interaction history, and behavioral insights, the proposed system provides 

a comprehensive solution for customer relationship management (CRM). The system 

leverages Django’s robust MVC architecture along with Django REST Framework 

(DRF) to provide scalable APIs for user authentication and data handling. JWT-based 

authentication ensures secure communication between frontend and backend 

components. The application includes modules such as customer management, agent 

persona creation, interaction tracking, and analytical dashboards. A unique feature of the 

system is the use of agent personas—virtual representations of service agents that 

simulate personalized customer engagement strategies. These agents can be configured 

dynamically and used to analyze customer interactions and emotional states, represented 

through mood scores. The system calculates key performance indicators such as total 

interactions, customer activity levels, and engagement opportunities. 

Additionally, the platform incorporates a dashboard that visualizes critical metrics, 

including average mood scores, recent activities, and inactive customers requiring 

attention. The analytics module categorizes customers based on mood distribution and 

journey stages, enabling businesses to make data-driven decisions. The implementation 

also supports automated email notifications, such as welcome emails upon registration, 

enhancing user engagement. By identifying customers who have not interacted recently, 

the system helps organizations proactively address potential churn risks. This research 

contributes to the domain of intelligent CRM systems by combining traditional web 

technologies with data analytics and behavioral modeling. The proposed solution 

demonstrates how businesses can utilize AI-driven insights to improve customer 

satisfaction, optimize service strategies, and increase retention rates. 
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I. INTRODUCTION 

Customer relationship management has evolved significantly with the advancement of 

digital technologies. Traditional CRM systems primarily focus on storing customer data 

and managing transactions, but they often lack the capability to analyze behavioral 

patterns and predict customer needs. In contrast, modern systems emphasize customer 

journey tracking, personalization, and real-time engagement. The Customer Journey 

Management System presented in this research aims to address these limitations by 

integrating analytics, intelligent agents, and automated workflows. Built using the Django 

framework, the system offers a scalable and secure platform for managing customer 

interactions and extracting meaningful insights. A customer journey consists of multiple 

stages, from initial awareness to post-purchase engagement. Understanding these stages 

allows organizations to tailor their communication strategies effectively. However, 

managing this process manually is inefficient and prone to errors. Therefore, automation 

and intelligent decision-making are essential components of modern CRM systems. The 

proposed system introduces agent personas, which act as virtual representatives capable 

of analyzing customer interactions and providing insights. These agents help simulate 

real-world engagement strategies and assist in understanding customer sentiment through 

mood scoring mechanisms. This feature enhances the system’s ability to predict customer 

behavior and recommend appropriate actions. 

Security is another critical aspect addressed in this system. By implementing JWT-based 

authentication, the platform ensures secure access to APIs and protects sensitive customer 

data. Additionally, the use of Django REST Framework allows seamless integration with 

frontend applications and third-party services. The system also includes a comprehensive 

dashboard that provides real-time insights into customer activity. Metrics such as total 

customers, active agents, recent interactions, and engagement opportunities are displayed 

in a user-friendly format. This enables decision-makers to monitor performance and take 

timely actions. Furthermore, the analytics module categorizes customers based on mood 

levels and journey stages, offering a deeper understanding of customer behavior. By 

identifying patterns and trends, businesses can optimize their marketing and support 

strategies. In summary, this project demonstrates the importance of integrating analytics 

and automation into CRM systems. It highlights how intelligent technologies can 

transform customer engagement processes, making them more efficient and personalized. 

The system serves as a foundation for future enhancements, such as machine learning-

based recommendations and predictive analytics. 

 

 

International Journal of Engineering Science and Advanced Technology(IJESAT) Vol 26 Issue 04, April, 2026

ISSN:2250-3676 www.ijesat.com Page 778 of 787



II. LITERATURE SURVEY (WITH EXISTING METHODS) 

Customer relationship management systems have been widely studied in recent years, 

with a focus on improving customer engagement and retention. Traditional CRM 

platforms such as Salesforce and HubSpot provide robust solutions for managing 

customer data, but they often lack advanced analytics and personalization capabilities. 

One of the key developments in this domain is the integration of machine learning 

algorithms for customer segmentation and prediction. Researchers have explored 

techniques such as clustering and classification to identify customer behavior patterns. 

For example, K-means clustering has been used to group customers based on purchasing 

behavior, while decision trees and random forests have been applied for churn prediction. 

Another significant area of research is sentiment analysis, which involves analyzing 

customer feedback to determine emotional states. Natural Language Processing (NLP) 

techniques have been widely used to extract sentiment from textual data such as reviews 

and social media posts. These insights help businesses understand customer satisfaction 

levels and improve their services. Agent-based systems have also gained attention in 

recent years. These systems simulate interactions between autonomous agents to model 

complex behaviors. In the context of CRM, agent personas can represent customer 

service representatives and simulate engagement strategies. This approach enhances the 

system’s ability to analyze interactions and provide recommendations. 

Web-based frameworks like Django and Flask have been widely adopted for developing 

CRM applications due to their scalability and flexibility. Django, in particular, offers 

built-in features such as authentication, ORM, and admin interfaces, making it a preferred 

choice for rapid development. Security is another critical aspect addressed in the 

literature. JWT (JSON Web Token) authentication has become a standard for securing 

APIs, providing a stateless and scalable solution for user authentication. Studies have 

shown that JWT improves performance and reduces server load compared to traditional 

session-based authentication. Dashboard visualization tools have also been extensively 

studied. Libraries such as Chart.js and D3.js enable the creation of interactive 

visualizations, allowing users to interpret data more effectively. These tools play a crucial 

role in decision-making by presenting complex data in a simplified manner. Despite these 

advancements, many existing systems lack integration between analytics, automation, 

and personalization. The proposed system addresses this gap by combining these 

elements into a unified platform. 

III. EXISTING SYSTEM 

Existing customer relationship management systems primarily focus on data storage, 

transaction management, and basic reporting. While these systems provide essential 

functionalities, they often lack advanced analytical capabilities and real-time insights. 

Most traditional CRM platforms rely on manual processes for analyzing customer data, 

which can be time-consuming and inefficient.  One major limitation of existing systems 

is the absence of intelligent decision-making mechanisms. They do not incorporate agent-

based models or behavioral analytics to understand customer interactions deeply. As a 

result, businesses struggle to identify patterns and predict customer needs effectively. 
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Another drawback is limited personalization. Traditional systems treat customers as static 

entities rather than dynamic individuals with evolving preferences. This leads to generic 

communication strategies that fail to engage customers effectively. Security and 

scalability are also concerns in some legacy systems. Many platforms use outdated 

authentication methods, making them vulnerable to security threats. Additionally, they 

may not support modern API-based architectures, limiting integration with other 

applications. 

Furthermore, existing systems often lack visualization tools for presenting data insights. 

Reports are typically static and do not provide interactive dashboards, making it difficult 

for decision-makers to interpret data quickly. In summary, while existing CRM systems 

provide a foundation for managing customer data, they fall short in terms of analytics, 

automation, personalization, and security. These limitations highlight the need for an 

advanced system that integrates intelligent technologies to enhance customer engagement 

and decision-making. 

IV. PROPOSED METHOD 

The proposed system is an AI-driven Customer Journey Management platform designed 

to enhance customer engagement, automate interaction tracking, and provide real-time 

analytics using modern web technologies. The system is built on the Django framework 

and integrates intelligent agent personas, behavioral analytics, and secure API 

communication to create a scalable and efficient CRM solution. Unlike traditional 

systems, the proposed model leverages data-driven decision-making by incorporating 

customer interaction history, mood analysis, and journey stage tracking. Customers are 

monitored across multiple touchpoints, enabling the system to dynamically update their 

engagement status. The integration of real-time analytics transforms static customer 

journey mapping into a dynamic and adaptive process, improving responsiveness and 

personalization . The system introduces Agent Personas, which simulate intelligent 

agents capable of interacting with customers and analyzing behavioral patterns. These 

agents help identify customer needs, predict future actions, and recommend engagement 

strategies. Additionally, the system uses mood scoring to assess customer sentiment, 

enabling organizations to tailor their communication effectively. Security is ensured 

through JWT-based authentication, allowing secure and stateless communication between 

client and server. The use of Django REST Framework enables seamless API integration 

and supports scalability for large datasets. 

The platform also includes a centralized dashboard that provides insights into customer 

activity, interaction frequency, and potential opportunities. By identifying customers with 

low engagement or inactivity, the system helps businesses take proactive measures to 

improve retention. Overall, the proposed system integrates artificial intelligence, 

analytics, and automation to create a comprehensive solution for modern customer 

relationship management, addressing the limitations of traditional CRM systems. 
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V. IMPLEMENTATION 

The implementation of the Customer Journey Management System is carried out using 

the Django web framework, which provides a robust and scalable architecture for 

developing web-based applications. The system follows the Model-View-Template 

(MVT) architecture, ensuring modularity, maintainability, and separation of concerns. 

The backend is developed using Django and Django REST Framework (DRF), which 

enables the creation of RESTful APIs for handling customer data, agent personas, and 

interactions. JWT (JSON Web Token) authentication is implemented using the 

SimpleJWT library to provide secure user authentication and authorization. This ensures 

stateless communication and enhances system security. The system consists of several 

modules, including user authentication, customer management, agent persona 

management, interaction tracking, and analytics. The user authentication module allows 

users to register and log in securely, with automated welcome emails sent upon 

successful registration. The customer management module enables the creation, updating, 

and retrieval of customer profiles, including attributes such as mood score, journey stage, 

and last interaction timestamp. The agent persona module allows administrators to create 

and manage virtual agents that simulate customer engagement strategies. These agents 

are linked to customer interactions and help analyze behavioral patterns. The interaction 

module records all customer interactions, including timestamps and engagement details, 

which are used for analytics. 

 The analytics module processes customer data to generate insights such as mood 

distribution, engagement frequency, and customer segmentation. The system uses 

aggregation functions to calculate average mood scores and identify inactive customers. 

These insights are displayed on a dashboard, providing a visual representation of key 

metrics. The frontend is implemented using HTML, CSS, and JavaScript, with Django 

templates used for rendering dynamic content. The dashboard interface presents real-time 

data using charts and tables, enabling users to monitor system performance effectively. 

Database management is handled using Django’s ORM, which interacts with a relational 

database such as SQLite or PostgreSQL. This ensures efficient data storage and retrieval. 

The system is designed to handle large datasets and can be scaled horizontally if required. 

The implementation also incorporates email services for sending notifications and alerts. 

Additionally, the system can be extended to include machine learning models for 

predictive analytics, such as customer churn prediction and recommendation systems. 

Overall, the implementation demonstrates the effective use of modern web technologies 

to build a scalable, secure, and intelligent CRM system capable of enhancing customer 

engagement and decision-making. 
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VI. ALGORITHMS 

The proposed system utilizes a combination of data processing, statistical analysis, and 

machine learning-based algorithms to analyze customer behavior and optimize 

engagement strategies. One of the primary algorithms used is customer segmentation, 

which groups customers based on attributes such as mood score, interaction frequency, 

and journey stage. Clustering techniques such as K-means can be applied to identify 

similar customer groups, enabling targeted marketing strategies. Research indicates that 

segmentation and predictive analytics significantly improve customer engagement and 

retention. Another important algorithm is sentiment analysis, which evaluates customer 

mood scores. This can be implemented using Natural Language Processing (NLP) 

techniques to analyze textual feedback and assign sentiment values. The system 

categorizes customers into high, medium, and low mood levels, helping businesses 

understand customer satisfaction. 

The system also employs a rule-based algorithm to identify engagement opportunities. 

For example, customers with no interaction in the last seven days are flagged as potential 

churn risks. This simple yet effective approach ensures timely intervention. Predictive 

analytics algorithms can also be integrated to forecast customer behavior. Machine 

learning models such as logistic regression and decision trees can be used to predict 

customer churn and recommend actions. Advanced models like LSTM networks can 

capture sequential interaction patterns for more accurate predictions. Additionally, 

aggregation algorithms are used to compute metrics such as average mood score and total 

interactions. These calculations provide insights into overall system performance. In 

summary, the system combines clustering, sentiment analysis, rule-based logic, and 

predictive modeling to create a comprehensive analytical framework. These algorithms 

enable data-driven decision-making and improve customer engagement. 

VII. SYSTEM DESIGN 

The system design follows a modular and layered architecture to ensure scalability, 

maintainability, and performance. The architecture consists of three main layers: 

presentation layer, application layer, and data layer. The presentation layer is responsible 

for user interaction and visualization. It includes web pages developed using Django 

templates, HTML, CSS, and JavaScript. This layer provides interfaces for user 

authentication, customer management, agent creation, and analytics dashboards. The 

dashboard displays key metrics such as total customers, active agents, and engagement 

statistics in a user-friendly format. The application layer handles business logic and data 

processing. It includes Django views, serializes, and REST APIs that manage data flow 

between the frontend and backend. This layer implements core functionalities such as 

customer registration, interaction tracking, and analytics computation. The use of Django 

REST Framework enables seamless communication with external applications and 

supports scalability. 

The data layer manages data storage and retrieval. It uses a relational database managed 

through Django ORM. Key entities in the system include Customer, Agent Persona, 
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Interaction, and Activity Log. Relationships between these entities are defined using 

foreign keys, enabling efficient data retrieval and analysis. The system also incorporates 

an authentication module that uses JWT tokens for secure access. This ensures that only 

authorized users can access system resources. The token-based approach eliminates the 

need for server-side session storage, improving performance. The analytics component is 

a critical part of the system design. It processes large volumes of data to generate insights 

and visualizations. By integrating real-time data processing, the system provides dynamic 

updates on customer behavior. Studies show that integrating structured and unstructured 

data enhances customer journey analysis and decision-making. The system design also 

supports scalability through modular components. Each module can be developed and 

deployed independently, allowing for easy updates and maintenance. The use of REST 

APIs enables integration with third-party services such as email servers and analytics 

tools. In addition, the system can be extended to include machine learning models for 

advanced analytics. These models can be integrated into the application layer to provide 

predictive insights and recommendations. Overall, the system design ensures a robust, 

flexible, and scalable architecture capable of handling complex customer journey 

management tasks. 

 

SYSTEM DESIGN IMAGES 
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VIII. CONCLUSION 

 The AI-driven Customer Journey Management System presented in this research 

demonstrates a modern approach to managing customer relationships using advanced 

technologies such as data analytics, intelligent agents, and web-based frameworks. By 

integrating Django, REST APIs, and JWT authentication, the system provides a secure, 

scalable, and efficient platform for tracking and analyzing customer interactions. One of 

the key contributions of this system is the use of agent personas, which simulate 

intelligent customer engagement strategies. This feature enhances the system’s ability to 

understand customer behavior and provide personalized recommendations. Additionally, 

the incorporation of mood analysis enables businesses to assess customer sentiment and 

respond proactively. The system’s analytics capabilities play a crucial role in decision-

making. By providing real-time insights into customer activity, engagement levels, and 

potential opportunities, the platform helps organizations optimize their strategies and 

improve customer retention. Research highlights that data-driven CRM systems 

significantly enhance customer engagement and business performance . 

Furthermore, the modular architecture ensures scalability and flexibility, allowing the 

system to adapt to evolving business needs. The use of Django and REST APIs enables 

seamless integration with other applications, making it a versatile solution for various 

industries. Despite its advantages, the system can be further enhanced by integrating 

advanced machine learning models for predictive analytics and recommendation systems. 

Future work may also include the use of deep learning techniques for more accurate 

sentiment analysis and customer behavior prediction. In conclusion, the proposed system 

addresses the limitations of traditional CRM systems by incorporating automation, 

analytics, and intelligent decision-making. It provides a comprehensive solution for 

managing customer journeys and improving overall customer experience. 
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