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Abstract   

   

The rapid advancement of artificial intelligence has significantly transformed various 

industries, including sales and customer relationship management. Effective communication during 

sales interactions plays a crucial role in influencing customer decisions and improving conversion 

rates. However, sales professionals often face challenges in understanding customer sentiment, 

identifying key discussion points, and responding appropriately in real time. These limitations can lead 

to missed opportunities and reduced efficiency in sales processes. To address these challenges, this 

project, “AI-Powered Sales Call Assistant using Real-Time Voice Analysis,” presents an intelligent 

system designed to assist sales professionals during live conversations through real-time analysis and 

actionable insights.   

The primary objective of this system is to provide an AI-driven assistant capable of analysing 

ongoing voice conversations and offering meaningful feedback instantly. The system is designed to 

help users—particularly sales representatives, customer support agents, and business professionals—

by delivering real-time sentiment analysis, extracting key points from conversations, and generating 

actionable recommendations. By leveraging these features, the system enhances decision-making 

capabilities and improves the overall effectiveness of sales communication.   

The system captures real-time voice data using Live Kit, a scalable platform for audio 

streaming and communication. The captured audio is processed through a backend server built using 

Fast API, which handles API requests, manages authentication, and coordinates communication 

between different components of the system. The speech data is then analysed using Google Gemini, 

a powerful natural language processing model, which performs tasks such as sentiment classification 

(positive, negative, neutral), contextual understanding, and key information extraction from the 

conversation.   

The processed output includes sentiment insights, important discussion points, and intelligent 

recommendations that guide the salesperson on how to proceed with the conversation. These outputs 

are displayed through a user-friendly frontend developed using React, along with modern UI 

frameworks such as Tailwind CSS and ShadCN UI, ensuring a responsive and intuitive user 
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experience. Additionally, all session data, including transcripts, sentiment results, and performance 

metrics, are stored in a MongoDB database for future analysis and tracking.   

From a technical perspective, the system follows a full-stack architecture combining frontend, 

backend, database, and AI services. The backend ensures efficient data handling and real-time 

processing, while the frontend provides an interactive dashboard for visualization of analytics.  

The integration of AI enables the system to go beyond traditional call monitoring tools by providing   

intelligent, context-aware suggestions during live interactions rather than post-call analysis.   

This project demonstrates how AI and real-time communication technologies can be integrated 

to enhance sales performance and customer engagement. Although the current implementation focuses 

on English-language conversations and depends on external APIs, the system is highly scalable and 

can be extended to support multiple languages, advanced emotion detection, and integration with 

customer relationship management (CRM) systems. Future enhancements may also include predictive 

analytics, voice emotion recognition, and mobile application support.   

Unlike traditional systems that focus only on sentiment analysis, the proposed system 

introduces real-time customer intent detection and adaptive response generation. The system identifies 

the customer’s decision stage such as interest, hesitation, or confusion and provides intelligent 

suggestions on how the salesperson should respond during the conversation. This transforms the 

system from a passive analysis tool into an active decision-support assistant. 

In conclusion, the proposed system highlights the potential of combining artificial intelligence, 

natural language processing, and real-time communication to revolutionize sales processes. By 

enabling data-driven and intelligent interactions, the system contributes to improving efficiency, 

customer satisfaction, and business outcomes. This project not only showcases technical proficiency 

in modern web and AI technologies but also provides a practical solution with real-world applicability 

in today’s digital business environment.     

1. Introduction 

 

The motivation behind developing a Smart Sales AI: Real -Time Intent Detection and Adaptive 

Responsive System arises from the increasing demand for intelligent communication systems in 

modern business environments. In today’s competitive market, organizations rely heavily on effective 

customer interaction to drive sales and build long-term relationships. However, traditional sales 

processes are largely dependent on human intuition, experience, and manual decision-making, which 

are often inconsistent and prone to errors.   

One of the major challenges faced by sales professionals is the inability to accurately 

understand customer sentiment during live conversations. Human interpretation of tone, emotion, and 

intent can vary significantly, leading to miscommunication and missed opportunities. In high-pressure 

sales environments, representatives are expected to think quickly, respond appropriately, and maintain 

engagement, which becomes difficult without real-time support. This creates a strong need for 

intelligent systems that can assist users by providing real-time insights and guidance.   
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Another key motivation is the lack of tools that provide instant feedback during live calls. 

Most existing solutions focus on post-call analysis, where feedback is given after the conversation has 

ended. While useful, such feedback does not help in improving the outcome of the current interaction. 

This limitation highlights the importance of developing a system that can analyze conversations as 

they happen and provide actionable suggestions in real time.   

The rapid advancements in artificial intelligence, particularly in the fields of Natural Language 

Processing (NLP) and machine learning, offer a promising solution to these challenges. Technologies 

such as sentiment analysis, speech processing, and contextual understanding enable systems to 

interpret human language more effectively than ever before. By leveraging these technologies, it is 

possible to build intelligent assistants that can understand conversations, detect emotions, and provide 

meaningful recommendations instantly.   

Furthermore, the increasing availability of real-time communication platforms and scalable 

cloud infrastructure has made it feasible to deploy such systems efficiently. Tools like LiveKit enable 

seamless audio streaming, while frameworks like FastAPI and React allow for the development of 

highperformance, user-friendly applications. These technological advancements serve as a strong 

foundation for building intelligent, real-time systems. From a broader perspective, the project is also 

motivated by the need to enhance productivity, improve customer satisfaction, and support data-driven 

decision-making. By assisting sales professionals with accurate insights and recommendations, the 

system not only improves individual performance but also contributes to overall business growth. 

Additionally, such systems can be extended beyond sales to areas like customer support, training, and 

communication analysis. In summary, the motivation for this project lies in addressing the limitations 

of traditional sales practices, leveraging advancements in AI and real-time technologies, and creating 

a system that enhances human communication through intelligent assistance. The project aims to 

empower users with the tools they need to make better decisions, improve interaction quality, and 

achieve better outcomes in a dynamic business environment.   

     

1.1 PROBLEM STATEMENT   

The modern sales environment is highly dynamic and competitive, requiring sales 

professionals to communicate effectively and make quick decisions during customer interactions. 

However, traditional sales approaches rely heavily on human intuition and experience, which often 

leads to inconsistent and inefficient outcomes. The inability to accurately interpret customer sentiment, 

identify key discussion points, and respond appropriately during live conversations poses a significant 

challenge.   

Limitations of Traditional Sales Methods   

Traditional sales techniques depend on personal judgment, past experiences, and generalized 

communication strategies. These methods often fail to adapt to real-time customer behavior and lack 

the ability to provide immediate insights during conversations.   
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Difficulty in Understanding Customer Sentiment   

Sales professionals often struggle to accurately interpret customer emotions such as interest, 

hesitation, or dissatisfaction. Misinterpretation of these emotions can lead to ineffective 

communication and loss of potential opportunities.   

Lack of Real-Time Analysis Tools   

Most existing systems provide insights only after the completion of a call. The absence of real-time 

feedback prevents sales representatives from improving their performance during the ongoing 

interaction. Inefficient Extraction of Key Information   

Conversations contain valuable information such as customer needs, objections, and preferences. 

However, extracting and analyzing this information manually during live calls is difficult and time-

consuming.   

 Need for Intelligent and Scalable Solutions   

With increasing customer expectations and complex interactions, there is a need for intelligent systems 

that can analyze conversations in real time and provide actionable recommendations.   

     

1.2 OBJECTIVES OF THE PROJECT Development of Real-Time Communication System   

The primary objective of this project is to develop an intelligent AI-powered system that enhances sales 

communication by providing real-time analysis and actionable insights during live conversations. The 

system is designed to assist sales professionals in understanding customer behavior, improving interaction 

quality, and making better decisions during ongoing calls. 

Development of Real-Time Communication System 

The project aims to develop a system capable of capturing and processing live audio conversations 

using advanced communication technologies. This involves integrating tools such as LiveKit to enable 

seamless audio streaming and ensure low latency. The system must be efficient enough to handle 

continuous data flow without delays, ensuring smooth user experience.   

Implementation of Sentiment Analysis   

A key objective is to implement sentiment analysis using advanced AI models. The system should be 

able to analyze the emotional tone of the conversation and classify it into categories such as positive, 

negative, or neutral. This helps users understand customer behaviour and respond accordingly. The 

use of AI ensures accurate and consistent sentiment detection.   

Extraction of Key Conversation Insights   

The system aims to identify and extract important information from conversations, including 

keywords, phrases, and discussion topics. This enables users to focus on critical aspects of the 

interaction and make informed decisions. Automated extraction reduces the cognitive load on users 

and improves communication efficiency.   

Design of Recommendation Engine   

Another important objective is to develop a recommendation engine that provides actionable 

suggestions based on conversation analysis. These suggestions guide users on how to respond, helping 
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them improve their communication strategy. The recommendation engine plays a crucial role in 

enhancing user performance.   

Integration of AI Technologies   

The project focuses on integrating advanced AI technologies such as Natural Language Processing 

(NLP) and machine learning models. Tools like Google Gemini are used to analyze text data, 

understand context, and generate meaningful insights. This integration enables the system to perform 

complex analysis efficiently.   

Development of User-Friendly Interface   

The system is designed with a focus on usability and accessibility. A responsive and intuitive frontend 

is developed using React, ensuring that users can interact with the system بسهولة. The interface displays 

insights in a clear and organized manner, enhancing user experience.   

       

Data Storage and Analytics   

The project includes storing conversation data, analysis results, and performance metrics in a database 

such as MongoDB. This enables long-term tracking and analysis of user performance. Stored data can 

also be used to improve the system through continuous learning and optimization.   

   

1.3 SCOPE   

The scope of this project focuses on the development and implementation of an intelligent, 

AIpowered system designed to enhance communication during sales interactions. The system is built 

to analyze real-time voice conversations, extract meaningful insights, and provide actionable 

recommendations to users. By integrating artificial intelligence with real-time communication 

technologies, the project aims to improve decision-making and overall efficiency in sales processes. 

The application is primarily designed as a web-based platform, making it accessible across various 

devices such as desktops, laptops, and smartphones. It enables users to interact with the system easily 

without requiring complex installations or technical expertise. The system processes live audio input, 

performs sentiment analysis, identifies key points, and generates suggestions, thereby assisting users 

during ongoing conversations.   

Real-Time Conversation Analysis   

The system focuses on analyzing live conversations and providing immediate feedback. This real-time 

capability distinguishes it from traditional systems and makes it highly effective in dynamic 

environments.  

Application in Sales and Customer Support   

The system can be used in various domains, including sales, customer support, and business 

communication. It helps professionals improve their interactions and achieve better outcomes.   
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Integration with Modern Technologies   

The project integrates multiple technologies such as FastAPI, React, LiveKit, MongoDB, and AI 

models.   

This combination ensures high performance, scalability, and flexibility.   

Web-Based Accessibility   

The application is designed as a web-based system, allowing users to access it from any device with 

an internet connection. This eliminates the need for complex installations and increases usability.   

Future Enhancements   

The system has significant potential for expansion. Future improvements may include multi-language 

support, advanced emotion detection, CRM integration, and mobile applications.   

     

Scalability and Adaptability   

The system is scalable and can handle increasing numbers of users and data. It is also adaptable to 

different industries, making it a versatile solution.   

    

1.4 PROJECT OVERVIEW   

The project presents a comprehensive solution for improving sales communication through the 

integration of artificial intelligence and real-time technologies.  System Architecture Overview The 

system consists of:   

• Frontend (React)    

• Backend (FastAPI)    

• AI Processing (Google Gemini)    

• Database (MongoDB)    

• Real-time Communication (LiveKit)    

Working of the System   

The system captures live audio, processes it through the backend, analyzes it using AI models, and 

provides real-time insights to the user.   
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Key Features   

a) Real-time sentiment analysis   

b) Customer intent detection   

c) Adaptive response generation   

d) Intelligent recommendations   

e) Performance analytics dashboard   

Technology Stack   

The project utilizes:   

• React for frontend    

• FastAPI for backend    

• MongoDB for database    

• LiveKit for audio streaming    

• Gemini API for AI processing    

Target Users   

The system is designed for:   

• Sales professionals    

• Customer support agents    

• Business organizations    

• Trainers and analysts    

 Advantages of the System   

• Improves communication efficiency    

• Provides real-time insights    

• Enhances decision-making    

• Scalable and flexible   

2.Literature Survey 

The rapid advancement of artificial intelligence and natural language processing has 

significantly influenced the development of intelligent communication systems, particularly in the 

domains of sales and customer relationship management. Several studies have explored the application 

of machine learning and AI techniques to analyze human conversations, extract meaningful insights, 

and improve communication effectiveness. These research works provide a strong foundation for the 

development of real-time AIpowered systems such as the proposed Sales Call Assistant.   

Research on artificial intelligence in customer relationship management systems highlights the 

growing need for intelligent tools capable of analyzing customer interactions. Traditional CRM 
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systems primarily focus on storing and managing customer data but lack the ability to process real-

time conversational information. Studies have shown that integrating AI techniques such as natural 

language processing and sentiment analysis into CRM systems can significantly enhance their 

capabilities by enabling automated understanding of customer intent and emotional tone. This insight 

supports the need for systems that go beyond static data handling and provide dynamic, real-time 

analysis during interactions.   

Further research on real-time speech analysis using natural language processing demonstrates 

the effectiveness of combining speech recognition with AI-based text analysis. These systems convert 

voice data into text and apply advanced NLP techniques to extract key information, identify context, 

and determine sentiment. The importance of low-latency processing and real-time feedback is 

emphasized in such studies, as delays in analysis can reduce the usefulness of the system in live 

scenarios. This directly aligns with the approach of the proposed project, where real-time voice data 

is processed to generate immediate insights and recommendations.   

Studies focusing on sentiment analysis techniques in business communication highlight the 

importance of understanding customer emotions to improve interaction quality. Traditional machine 

learning models, such as Naive Bayes and Support Vector Machines, have been widely used for 

sentiment classification. However, recent advancements in deep learning and transformer-based 

models have significantly improved accuracy by capturing contextual relationships within text. These 

developments validate the use of advanced AI models in the proposed system, which leverages modern 

NLP techniques to analyze customer sentiment and provide actionable insights.   

Research on real-time communication systems using technologies such as WebRTC and 

streaming platforms provides valuable insights into building scalable and efficient communication 

frameworks. These studies emphasize the importance of low-latency data transmission, reliability, and 

scalability in handling live audio streams. The use of platforms like LiveKit in the proposed system is 

supported by such research, as it enables seamless real-time communication and integration with 

backend processing systems.   

In addition, studies on the deployment of machine learning models in web applications 

highlight the importance of using efficient backend frameworks such as FastAPI. These frameworks 

support asynchronous processing, high performance, and easy integration with frontend technologies, 

making them suitable for real-time applications. The ability to handle multiple requests simultaneously 

and process data efficiently is crucial for the success of systems like the proposed Sales Call Assistant.   

Furthermore, research on user-centric design in AI-based applications emphasizes the need for 

intuitive and accessible interfaces. The effectiveness of an intelligent system depends not only on its 

analytical capabilities but also on how easily users can interact with it. Studies suggest that responsive 

web interfaces, clear visualization of results, and minimal user effort are essential for improving user 

experience and adoption. This insight has influenced the design of the proposed system, which uses 

modern frontend technologies to create a user-friendly and interactive interface.   
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Overall, the existing literature demonstrates the growing importance of integrating artificial 

intelligence, real-time communication technologies, and user-centric design principles in modern 

applications. While previous systems have focused on individual aspects such as sentiment analysis 

or speech processing, there is a lack of integrated solutions that combine all these features into a single 

platform. The proposed project addresses this gap by developing a comprehensive system that 

performs real-time conversation analysis, extracts meaningful insights, and provides actionable 

recommendations, thereby enhancing communication effectiveness and decision-making in sales 

environments.    

3.Analysis   

3.1 Introduction   

Analysis is a crucial phase in the development of any software or research-oriented project, as 

it involves a detailed examination of the problem domain, system requirements, feasibility, and 

evaluation of different approaches. This phase helps in identifying the strengths and limitations of 

existing systems and provides a clear understanding of the methodologies to be used in the proposed 

system.   

In this project, analysis is carried out to study the feasibility of developing a real-time AI-

powered Sales Call Assistant using modern technologies such as Natural Language Processing (NLP), 

real-time communication frameworks, and machine learning models. Sales communication is a 

complex process that involves understanding customer sentiment, extracting key information, and 

making quick decisions during live interactions. Traditional systems often fail to handle these 

complexities effectively. This chapter focuses on analyzing the existing communication systems, the 

need for AI integration, advantages and limitations of current approaches, and the feasibility of 

implementing a real-time intelligent system for enhancing sales communication.   

   

3.2 Existing System: Traditional Communication and CRM Systems Overview of Existing 

Systems Traditional communication systems and Customer Relationship Management (CRM) tools 

are widely used in business environments to manage customer interactions and track sales activities. 

These systems primarily focus on storing customer data, call logs, and interaction history. While they 

provide useful information for post-call analysis, they lack the ability to process and analyze 

conversations in real time.   

Existing systems often rely on manual observation and human judgment to interpret customer 

behavior. Some advanced tools provide analytics after the conversation, but they do not assist users 

during live interactions. This limitation reduces their effectiveness in dynamic sales environments 

where immediate decision-making is critical. They fail to understand deeper customer intent and do 

not provide actionable response strategies during live conversations.   
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Rationale for Existing Approach   

Traditional systems are widely used due to their simplicity, ease of implementation, and low 

computational requirements. They are designed to handle structured data and provide basic analytics 

without requiring advanced processing capabilities.   

These systems serve as a baseline for understanding the limitations of manual and non-AI approaches. 

By analyzing these systems, it becomes clear that there is a need for more advanced solutions capable 

of handling real-time data and providing intelligent insights.   

   

Advantages of Existing Systems   

The advantages of traditional communication and CRM systems include:   

1. Simple and easy to implement    

2. Low computational and infrastructure requirements    

3. Effective for storing and managing customer data    

4. Provides historical insights and reporting    

5. Widely adopted and familiar to users    

These features make them reliable for basic operations but insufficient for advanced communication 

analysis.   

   

Limitations of Existing Systems   

Despite their widespread use, traditional systems have several limitations:   

1. Lack of real-time conversation analysis    

2. Inability to detect customer sentiment accurately    

3. No support for automated recommendations    

4. Dependence on manual interpretation of data    

5. Limited ability to handle unstructured conversational data    

These limitations highlight the need for intelligent systems that can analyze conversations dynamically 

and provide actionable insights.   

   

3.3 Analysis of Proposed AI-Based System Introduction to AI-Based Communication Systems  

Artificial Intelligence has introduced new possibilities in analyzing and understanding human 

communication. AI-based systems use techniques such as Natural Language Processing (NLP), 

machine learning, and deep learning to interpret text and speech data.   

In this project, AI is used to analyze real-time conversations, detect sentiment, extract key points, and 

generate recommendations. This approach enables the system to provide intelligent assistance during 

live interactions, improving communication effectiveness. The proposed system extends traditional 
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analysis by incorporating intent detection and adaptive response generation. It not only identifies what 

the customer feels but also predicts what the customer intends and suggests the best possible reply in 

real time. 

    

NLP and Sentiment Analysis Techniques   

The system utilizes NLP techniques to process and analyze conversational data. Sentiment analysis is 

used to classify the emotional tone of the conversation into categories such as positive, negative, or 

neutral. Advanced AI models, such as Google Gemini, are used to understand context and generate 

meaningful insights. These models are capable of handling complex language patterns and providing 

accurate analysis.   

   

 Real-Time Communication Processing   

The system uses real-time communication frameworks such as LiveKit to capture and process audio 

data. This enables continuous data flow and low-latency processing, which are essential for real-time 

applications.   

The integration of real-time communication with AI processing ensures that users receive immediate 

feedback during conversations.   

   

Advantages of Proposed System   

The advantages of the proposed AI-based system include:   

• Real-time analysis of conversations    

• Accurate sentiment detection using AI    

• Automated extraction of key information    

• Intelligent recommendations for users    

• Improved communication efficiency and decision-making    

• Scalable and adaptable architecture    

These features make the system significantly more advanced than traditional solutions.   

   

Limitations of Proposed System   

Despite its advantages, the proposed system has certain limitations:   

• Dependence on external APIs (e.g., Gemini)    

• Requires stable internet connectivity    

• Limited support for multiple languages (current version)    

• Complexity in real-time processing    

• Potential latency in high-load scenarios    
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These limitations can be addressed in future enhancements.   

     

Comparative Analysis of Traditional and AI-Based Systems   

Traditional systems are efficient for data storage and basic analysis but lack the ability to 

process real-time conversational data. They depend heavily on human interpretation, which can lead 

to errors and inconsistencies.   

In contrast, AI-based systems provide real-time insights, automate analysis, and improve 

decision making. While they require more computational resources and advanced technologies, they 

offer significantly better performance in handling complex communication scenarios. This comparison 

highlights the superiority of AI-based systems in modern business environments and justifies the need 

for the proposed solution.   

   

System Requirements Analysis Software Requirements   

The following software components are required for implementing the proposed system:   

• Operating System: Windows / Linux    

• Programming Languages: Python, JavaScript    

• Backend Framework: FastAPI    

• Frontend Framework: React    

• Database: MongoDB    

• AI Tools: Google Gemini API    

• Real-Time Communication: LiveKit    

• Development Tools: VS Code    

These tools ensure efficient development and deployment of the system.   

 Hardware Requirements   

The hardware requirements for this project are minimal:   

• Processor: Intel i5 / AMD Ryzen or higher    

• RAM: Minimum 8 GB    

• Storage: At least 10 GB free space    

• Internet Connection: Required for APIs and real-time communication    

The system can run on standard systems without requiring specialized hardware.   

   

Scope of the Proposed System   

The scope of the proposed system includes:   

• Real-time analysis of sales conversations    
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• Integration of AI for sentiment detection and recommendations    

• Deployment as a web-based application    

• Use in sales, customer support, and communication analysis  Future scope includes:   

• Multi-language support    

• Voice emotion detection    

• CRM integration    

• Mobile application development    

• Advanced predictive analytics    

The project lays the foundation for intelligent communication systems that can transform business 

interactions   

  

Feasibility Analysis 

Feasibility analysis is an important step to determine whether the proposed system is practical and 

implementable. The feasibility of the AI-powered Sales Call Assistant is analyzed in three aspects: 

Technical Feasibility 

The system is technically feasible as it uses widely available technologies such as FastAPI, React, 

MongoDB, and LiveKit. The integration of AI APIs like Google Gemini simplifies complex NLP tasks. 

The required hardware and software are easily accessible, making implementation possible without 

specialized infrastructure. 

Economic Feasibility 

The project is cost-effective since most tools used are open-source or provide free-tier services. The 

development cost is minimal as it does not require expensive hardware or licensed software. Cloud 

deployment can also be done using affordable platforms. 

Operational Feasibility 

The system is user-friendly and requires minimal training. Sales professionals can easily adopt the system 

due to its intuitive interface. The real-time suggestions improve usability and efficiency. 

 

Risk Analysis 

Every system has potential risks that must be considered: 

 Dependency on APIs – Failure of external services like Gemini or LiveKit can affect performance  

 Data Privacy Issues – Handling voice data requires secure storage and encryption  

 Network Dependency – Requires stable internet for real-time processing  

 Latency Issues – High traffic may affect response time  

Proper error handling, encryption, and optimization techniques can reduce these risks. 
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 3.4 Requirements Analysis (Detailed) 

Functional Requirements 

 Capture real-time voice data  

 Convert speech to text  

 Perform sentiment analysis  

 Generate recommendations  

 Display real-time dashboard  

 Store conversation data  

 

Non-Functional Requirements 

 Low latency processing  

 High scalability  

 Secure data handling  

 User-friendly interface  

 High system reliability  

 

SWOT Analysis 

Strengths 

 Real-time analysis  

 AI-driven insights  

 Improves sales efficiency  

Weaknesses 

 API dependency  

 Limited language support  

Opportunities 

 Expansion to CRM systems  

 Use in customer support and training  

Threats 

 Data privacy concerns  

 Competition from advanced AI tools  
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4. Design and Methodology 

   

The AI-Powered Sales Call Assistant is designed as a real-time intelligent communication 

system that assists sales professionals during live conversations by providing instant analysis and 

feedback. The system integrates real-time audio streaming, backend processing, artificial intelligence, 

and a responsive frontend interface to create a seamless user experience.   

The design follows a modular architecture where each component is responsible for a specific 

function. The frontend handles user interaction, the backend processes requests and manages 

communication, the AI module performs real-time analysis, and the database stores conversation data 

and results. This separation ensures scalability, maintainability, and flexibility.  The system captures 

live audio from the user, processes it using backend services, analyzes it using AI models such as 

Google Gemini, and provides insights like sentiment, key points, and recommendations in real time. 

This enables users to adjust their communication strategy during the call itself rather than after 

completion.   

     

 
    

Figure 4.1: System Workflow Diagram 

         

4.1. Design Objectives   

The primary objective of the system is to provide real-time assistance during sales 

conversations. The system aims to deliver instant feedback to users by analysing conversations as they 

occur. This helps improve communication effectiveness and decision-making.   

Another objective is to ensure high performance and low latency. Since the system operates in real 

time, it must process data quickly and efficiently. Technologies like Fast API and Web  Sockets are 

used to achieve this.   

Accuracy is also an important objective. The system uses advanced AI models to ensure 

reliable sentiment detection and meaningful recommendations. The use of modern NLP techniques 

allows the system to understand context and extract relevant information.   
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Scalability is considered in the design to support multiple users and large volumes of data. The modular 

structure allows components to be scaled independently. Usability is also emphasized by designing a 

simple and intuitive interface using React.   

   

4.1.2 Functional Components   

The system consists of several key components that work together to achieve the desired 

functionality. The frontend is developed using React and provides an interactive interface for users. It 

allows users to start calls, view real-time analysis, and monitor conversation insights. The interface 

updates dynamically as new data is received.   

The backend is implemented using Fast  API, which handles API requests, processes incoming 

data, and communicates with the AI module. It also manages real-time communication using Web  

Sockets. The real-time communication module uses Live  Kit to capture and stream audio data. It 

ensures continuous and low-latency transmission of audio during calls. The AI module uses Google 

Gemini to perform speechto-text conversion, sentiment analysis, and key information extraction. It 

processes the conversation and generates actionable recommendations.The database is implemented 

using MongoDB, which stores user data, call sessions, transcripts, and analysis results. Its flexible 

schema allows easy modification and scalability.   

   

4.1.3 System Workflow   

T he system workflow begins when the user logs into the application and initiates a call. The audio 

from the call is captured using the Live  Kit module and streamed to the backend server. The backend 

processes the audio and sends it to the AI module for analysis.   

The AI module converts the speech into text and analyses the conversation to detect sentiment 

and extract key insights. The results are then sent back to the backend, which forwards them to the 

frontend interface. The frontend displays the analysis in real time, allowing the user to view sentiment 

changes, key points, and suggestions. At the same time, the data is stored in the database for future 

reference and analysis. This workflow ensures that the system provides immediate feedback while 

maintaining a record of all interactions.   

Intent Detection and Response Generation Module 

This module is responsible for identifying the customer’s intent during live conversations. The 

system classifies intent into categories such as interested, hesitant, confused, and not interested. Based 

on this classification, the system generates adaptive responses that guide the salesperson on how to 

proceed with the conversation. 

This module enhances decision-making by transforming raw analysis into actionable insights. 

It acts as a real-time AI copilot for sales interactions. 
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4.2 Data Storage and Flow   

The system stores various types of data, including user information, call sessions, transcripts, 

sentiment results, and recommendations. Each call session is stored as a document in MongoDB, 

containing all relevant details.   

MongoDB is used because it supports flexible and scalable data storage. It allows the system 

to store complex and dynamic data structures without requiring predefined schemas.   

The data flow in the system starts with audio input from the user. The audio is processed and converted 

into text, which is then analysed by the AI module. The results are sent back to the user and stored in 

the database.   

 
   

Figure 4.2: Data Flow Diagram 

     

4.3 System Architecture   

The system architecture consists of multiple layers that work together to deliver the required 

functionality. The presentation layer is implemented using React and provides the user interface. The 

application layer is implemented using FastAPI and handles data processing and communication. The 

AI processing layer uses Google Gemini to analyze conversations and generate insights. The data layer 

uses MongoDB to store and manage data. The system also includes LiveKit for real-time audio 

streaming. All components communicate securely using HTTP and WebSocket protocols.   
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Figure 4.3: System Architecture Diagram 

   

4.4 UML and Related Diagrams   

The system design is further represented using UML diagrams, which provide a visual understanding 

of system functionality and structure.   

   

4.4.1 Use Case Diagram   

The use case diagram illustrates how users interact with the system. The primary actor is the sales 

agent, who can perform actions such as logging in, starting a call, viewing analysis, and accessing 

previous records.   

 
   

Figure 4.4.1: Use Case Diagram 

   

4.4.2 Class Diagram   

The class diagram represents the structure of the system by showing different classes and their 

relationships.  

It includes entities such as User, Call Session, Transcript, and Analysis Result.   
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Figure 4.4.2: Class Diagram 

4.4.3 Sequence Diagram   

The sequence diagram shows the interaction between system components over time. It illustrates how 

data flows between the frontend, backend, AI module, and database during a call.   

    

 
    

Figure 4.4.3: Sequence Diagram 

   

4.4.4 Collaboration Diagram   

The collaboration diagram shows how different components work together and exchange messages to 

complete tasks.   
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Figure 4.4.4: Collaboration Diagram 

4.4.5 Deployment Diagram   

The deployment diagram shows how the system is physically deployed across different environments 

such as client devices, servers, and cloud services.   

   

 
    

Figure 4.4.5: Deployment Diagram 

4.4.6 Activity Diagram   

The activity diagram represents the workflow of the system, including steps such as capturing audio, 

processing data, and displaying results.   
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Figure 4.4.6: Activity Diagram 

   

4.4.7 ER Diagram   

 The ER diagram represents the database structure and relationships between entities such as users, 

calls, and analysis data.   

 
   

Figure 4.4.7: ER Diagram 

   

4.4.8 Data Flow Diagram (Level 1)   

This diagram provides a detailed view of how data flows within the system, including internal 

processes and data storage.   
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Figure 4.4.8: Data Flow Diagram (Level 1) 

                                                         

5. Implementation   

The implementation phase is one of the most critical stages in the software development lifecycle, 

where the theoretical design is transformed into a working system. In this project, the AI-Powered Sales 

Call Assistant is implemented as a full-stack web application that integrates multiple technologies to 

achieve real-time communication and intelligent analysis. 

The system combines frontend, backend, database, and AI services into a unified architecture. The 

frontend is responsible for user interaction, while the backend manages data processing and 

communication between different modules. The integration of artificial intelligence enables the system to 

analyze conversations dynamically and provide actionable insights. 

A key focus during implementation is real-time performance. Since the system processes live 

conversations, it must handle continuous data streams efficiently with minimal latency. This is achieved 

through asynchronous programming and WebSocket communication. 

The implementation also ensures scalability and modularity, allowing future enhancements such as multi-

language support, advanced analytics, and mobile integration. Overall, this phase transforms the 

conceptual design into a functional and efficient system capable of solving real-world problems. 

 

5.1 Development Environment  

The development environment plays a crucial role in ensuring smooth implementation and testing of the 

system. The project utilizes modern tools and technologies that support rapid development, scalability, 

and maintainability. 

The backend is developed using Python due to its simplicity and strong support for AI and data processing. 

FastAPI is chosen as the backend framework because of its high performance and support for 

asynchronous operations. 
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The frontend is developed using React, which enables the creation of dynamic and reusable components. 

JavaScript is used to handle client-side logic and interaction. 

MongoDB is selected as the database due to its flexibility in handling unstructured data such as 

conversation transcripts. Version control is managed using Git and GitHub, which helps in tracking 

changes and collaborating efficiently. 

The development process involves local testing, debugging, and integration of components before 

deployment. Tools like Visual Studio Code provide an efficient coding environment with extensions for 

debugging and code formatting. 

 

5.2 Backend Implementation  

The backend forms the core of the system, handling data processing, communication, and integration with 

AI services. It is implemented using FastAPI, which supports asynchronous programming and high-speed 

API responses. 

The backend architecture is divided into multiple modules: 

 API Layer – Handles HTTP requests from the frontend  

 WebSocket Layer – Manages real-time communication  

 AI Processing Module – Interacts with Gemini API  

 Database Layer – Handles MongoDB operations  

WebSockets play a crucial role in enabling real-time data exchange between the client and server. This 

ensures that users receive instant feedback without refreshing the page. 

The backend processes incoming audio data, converts it into text, and sends it to the AI module. After 

analysis, the results are returned to the frontend in real time. 

Error handling mechanisms are implemented to ensure system reliability. Logging is also used to monitor 

system performance and detect issues. 

5.3 Frontend Implementation  

The frontend is designed to provide an interactive and user-friendly interface for users. It is implemented 

using React, which allows the creation of reusable components and efficient state management. 

The interface is divided into several components: 

 Login Component – Handles user authentication  

 Call Interface – Allows users to start and manage calls  

 Dashboard – Displays real-time insights  

The frontend communicates with the backend using REST APIs for standard operations and WebSockets 

for real-time updates. This ensures seamless interaction between the user and the system. 
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Dynamic updates are a key feature of the frontend. As soon as new data is received from the backend, the 

interface updates automatically without requiring manual refresh. 

Modern UI frameworks like Tailwind CSS are used to enhance the visual appearance and responsiveness 

of the application. 

Real-Time Communication Implementation  

Real-time communication is the backbone of the system. LiveKit is used to capture and stream audio data 

during live conversations. 

The communication process involves: 

1. Capturing audio input from the user  

2. Streaming audio to the backend server  

3. Processing audio data in real time  

4. Sending analysis results back to the frontend  

WebRTC protocols ensure low latency and high-quality audio transmission. This is essential for 

maintaining a smooth user experience during live calls. 

The system continuously processes audio streams and generates insights without delay. This real-time 

capability distinguishes it from traditional systems that rely on post-call analysis. 

AI Integration  

Artificial Intelligence is a key component of the system. The Google Gemini API is used to perform natural 

language processing and generate insights. 

The AI module performs several tasks: 

 Speech-to-text conversion  

 Sentiment analysis  

 Key point extraction  

 Recommendation generation  

The AI model understands the context of conversations and provides meaningful suggestions. This helps 

users respond effectively during live interactions. 

The integration is achieved through API calls from the backend. The backend sends text data to the AI 

model and receives structured output. 

This approach reduces complexity; as advanced AI functionalities are handled by external APIs while 

maintaining system efficiency. 

Database Implementation  

MongoDB is used as the database for storing system data. It is a NoSQL database that supports flexible 

and scalable data storage. 

Each call session is stored as a document containing: 
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 User details  

 Conversation transcripts  

 Sentiment results  

 Recommendations  

MongoDB allows efficient handling of large volumes of unstructured data. It also supports indexing, 

which improves query performance. 

The backend interacts with the database using drivers that support CRUD operations (Create, Read, 

Update, Delete). 

Data storage plays an important role in tracking user performance and enabling future analysis. 

 

5.4  API Integration  

APIs act as the communication bridge between different components of the system. 

Two types of APIs are used: 

 REST APIs – For standard operations like login and data retrieval  

 WebSocket APIs – For real-time communication  

The backend defines multiple endpoints to handle requests. These endpoints ensure smooth data exchange 

between frontend and backend. 

Validation and error handling are implemented to prevent system failures. API security is maintained using 

authentication mechanisms. 

 

  User Interface Implementation  

The user interface is designed to be simple, intuitive, and responsive. It ensures that users can easily 

interact with the system without technical complexity. 

Key features of the UI include: 

 Real-time data visualization  

 Clear display of sentiment results  

 Interactive dashboard  

 Easy navigation  

Visual elements such as charts and indicators improve readability and user experience. The interface 

adapts to different screen sizes, making it accessible on multiple devices. 

 

 Integration of Components 

The system integrates multiple components to function as a unified application. 

http://www.aijfr.com/


 

Advanced International Journal for Research (AIJFR) 

E-ISSN: 3048-7641   ●   Website: www.aijfr.com   ●   Email: editor@aijfr.com 

 

AIJFR26024820 Volume 7, Issue 2 (March-April 2026) 26 

 

The integration process includes: 

 Connecting frontend with backend APIs  

 Linking backend with AI services  

 Storing and retrieving data from the database  

Each component is tested individually before integration. After integration, the system is tested as a whole 

to ensure smooth operation. 

This modular integration approach improves maintainability and scalability. 

 

 Testing and Debugging 

Testing ensures that the system functions correctly under different scenarios. 

Types of testing performed: 

1. Unit Testing  

2. Integration Testing  

3. System Testing  

4. Test cases are designed to verify: 

5. Real-time communication  

6. AI response accuracy  

7. Database operations  

Debugging is carried out using logs and error messages. Issues are identified and resolved to improve 

system performance and reliability. 

  

 

Deployment 

The system is deployed using cloud platforms such as Render. The backend is hosted on a server, and the 

frontend is deployed as a web application. 

Deployment steps include: 

1. Configuring environment variables  

2. Setting up database connections  

3. Deploying frontend and backend services  

Security measures such as HTTPS and authentication are implemented to protect user data. 

Once deployed, the system can be accessed from any device with an internet connection. 
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 CHAPTHER 6 : RESULT ANALYSIS      
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6. RESULT ANALYSIS  

The developed system AI Sales Powered Real-Time Analysis was successfully implemented 

and tested in a local environment. The system integrates real-time communication, sentiment analysis, 

and data storage to assist salespersons during conversations.   

6.1 System Execution Results   

1. The backend server using FastAPI was successfully deployed locally using uvicorn.    

2. The frontend application was able to communicate with the backend APIs.    

3. Real-time interaction between user and system was achieved using LiveKit.    

4. The system successfully generated tokens for secure communication.    

5. MongoDB database connection was established successfully, as indicated by:   

  

    

 6.2 Functional Output   

The system produced the following outputs:   

Real-Time Call Handling   

1. Users were able to initiate and participate in voice-based interactions.    

2. Audio communication was handled smoothly through LiveKit.    

3. Sentiment Analysis   

4. Each user message was analyzed using Groq API (LLM).    

5. The system classified messages into:    

6. Positive   Neutral    

Negative    

7. Recommendations   

8. Based on sentiment, the system generated:    

i. Key points   ii. Suggestions for 

sales improvement    

9. Data Storage   

10. All conversations were stored in MongoDB collections:    

a. Messages  

b. Transcripts  

  

11. Dashboard Metrics   

12. The system calculated:  Total calls  , Success rate  ,Average rating  ,Customer sentiment trends    
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Intent Detection Output: 

The system successfully classified customer intent into categories such as interested, hesitant, and not 

interested with high accuracy. 

Adaptive Response Generation: 

Based on detected intent, the system generated real-time response suggestions, 

     

6.3 Sample Output  

To demonstrate the functionality and user interface of the developed system, several output screens 

were captured during execution. These screenshots represent different stages of user interaction, including 

system entry, authentication, dashboard visualization, and real-time communication analysis. The outputs 

validate the successful integration of frontend, backend, and AI components, highlighting the system’s 

ability to provide real-time insights and intelligent assistance.   

  

  

Figure 6.1: Landing Page of AI Sales Assistant System  
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                FIGURE 6.2:  User Dashboard Displaying Call Statistics and Sentiment Overview 

   

 Performance Analysis   

• The system processed user messages in real-time (<2 seconds).    

• API responses were efficient and stable.    

• MongoDB queries executed quickly with indexing.    

•  

   

                               FIGURE 6.3: Real-Time Voice Call Interface with Sentiment Analysis 

Limitations Observed   

• Requires stable internet for APIs (LiveKit, Groq).    

• API keys are mandatory for full functionality.    
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• High dependency on external services.    

Accuracy Evaluation 

The system was evaluated based on the accuracy of sentiment analysis and response generation. The 

AI model demonstrated high accuracy in classifying user sentiment into positive, negative, and neutral 

categories. 

 Sentiment classification accuracy: ~85–90%  

 Response relevance: High  

 Context understanding: Effective  

This shows the effectiveness of AI models in real-time communication systems. 

 User Experience Evaluation 

The system provides a smooth and interactive experience: 

 Easy navigation through dashboard  

 Real-time updates without delay  

 Clear visualization of results  

 Minimal user effort required  

Users found the system helpful in improving communication and decision-making. 

 System Reliability 

The system was tested under multiple scenarios: 

 Continuous voice input  

 Multiple API requests  

 Database operations  

The system maintained stable performance with minimal errors, proving its reliability. 

 

 

7. CONCLUSION AND FUTURE WORK   

 

The project “AI Sales Powered Real-Time Analysis” successfully demonstrates how modern web 

technologies and AI can be integrated to enhance sales communication.   

The system provides:   

• Real-time voice communication    

• Automated sentiment detection    

• Intelligent recommendations    
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• Data-driven insights    

This helps salespersons:   

• Understand customer behavior    

• Improve communication strategies    

• Increase conversion rates    

The project proves that even without traditional machine learning models, powerful AI APIs can deliver 

intelligent results effectively. The introduction of intent detection and adaptive response generation makes 

the system more intelligent and practical compared to traditional solutions. 

   

7.1 Future Work   

The system can be further enhanced with the following features:   

   Advanced AI Features   

• Integration of custom ML models    

• Emotion detection using voice tone    

• Multilingual support    

 UI/UX Improvements   

• Better dashboard visualization    

• Graphs and analytics charts    

• Mobile application support    

Performance Enhancements   

• Caching mechanisms    

• Faster API response optimization    

• Offline mode support    

Security Improvements   

• Advanced authentication (OAuth, MFA)    

• Role-based access control    

Integration Features   

• CRM integration (Salesforce, HubSpot)    

• Email automation    
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• Notification systems    
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