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Abstract 

The necessity for effective data analysis tools that may yield significant 

insights with little human interaction has grown due to the quick expansion of 

data across numerous disciplines. In order to streamline the process of 

analyzing data, this study proposes an intelligent automated data analysis 

system that combines conventional data analytics methods with generative 

artificial intelligence. The suggested solution enables users to submit datasets 

in a variety of formats, including CSV and Excel, and uses a Generative AI 

model to automatically carry out preprocessing, statistical analysis, and 

visualization in addition to producing analytical insights that like those of a 

human. 

The Django framework is used in the development of the system, which uses 

Python modules for data handling and visualization, including Pandas, 

Matplotlib, Seaborn, and Plotly. Furthermore, based on dataset properties, the 

Google Gemini API is leveraged to produce contextual insights, suggestions, 

and possible machine learning strategies. The method makes data 

interpretation accessible to non-technical users and drastically cuts down on 

the time and skill needed for data analysis. The technology successfully 

generates significant insights and visual representations, which improves 

decision-making processes, according to experimental results. 
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I. Introduction 

Organizations produce enormous volumes of data in 

today's data-driven environment, necessitating effective 

processing and analysis. Conventional data analysis 

techniques frequently require substantial time 

commitment, programming skills, and domain 

experience. For non-technical users who require quick 

and insightful data analysis, this creates a gap. 

Automated data analysis systems have drawn interest as 

a solution to this problem. By automating data 

preprocessing, visualization, and interpretation, these 

systems seek to minimize manual labor. Nevertheless, the 

majority of current technologies just offer charts and 

statistical results without providing a human-readable 

explanation of the insights. 

It is now feasible to produce intelligent explanations and 

suggestions from unprocessed data thanks to the 

development of generative AI. In order to provide both 

textual and visual insights, this study suggests an 

automated data analyzer that blends traditional data 

analytics methods with generative AI. 

In addition to analyzing datasets, the system offers 

appropriate machine learning methods, explains patterns, 

and makes preprocessing recommendations. For novices, 

analyzers, and researchers, this makes it an effective tool. 

II. Objective 

This project's main goal is to create an intelligent, user-

friendly automated data analysis system that makes it 

easier to extract valuable insights from unprocessed 

datasets. Without requiring sophisticated technical 

knowledge, the system seeks to allow users to submit data 

in a variety of formats, including CSV and Excel, and 

automatically carry out crucial functions including data 

pretreatment, statistical analysis, and visualization. 

Integrating generative AI into the analysis pipeline is 

another important goal. This will enable the system to 

produce human-like explanations, spot trends, and offer 

practical suggestions based on the information. The 

project also aims to improve accuracy and accessibility 

while cutting down on the time and effort required for 

manual data processing. 

III. Methodology 

The suggested system's methodology adheres to a 

methodical pipeline that guarantees effective data 

processing and analysis. Data upload is the first step in 

the process, when users submit datasets via a web 

interface created with the Django framework. After being 

submitted, the dataset is processed using Python tools 

like Pandas and kept safely. Finding the file format, 

dealing with missing values, and extracting important 

data like dataset dimensions and data types are all part of 

the preprocessing step. Following preprocessing, 

statistical analysis is carried out to produce descriptive 

summaries that include metrics like standard deviation, 

mean, and median. 

In order to help users comprehend relationships among 

the data, the system then generates visuals utilizing 

libraries like Matplotlib, Seaborn, and Plotly, such as 

distribution graphs, pie charts, and correlation heatmaps. 

The integration of Generative AI via the Gemini API, 

which evaluates the processed data and produces insights, 

spots trends, and recommends possible machine learning 

techniques, is a crucial part of the methodology. An 

interactive dashboard that incorporates statistical data, 

visuals, and AI-generated explanations displays the 

finished product. 

IV. Dataset 

The suggested system supports several file formats, 

including CSV, Excel, and TSV, and is made to operate 

with user-provided datasets. The system can handle 

structured data with both numerical and category features 

because the datasets are uploaded dynamically. The 

inability of users to comprehend and analyze datasets 

because of a lack of technical expertise and the 

complexity of current tools is one of the main issues this 

work attempts to address. Preprocessing data, choosing 

suitable analysis techniques, and interpreting findings are 

challenges that many users face. The development of a 

system that automates these procedures while offering 

understandable and significant insights is the main goal 

of the issue statement. 

V. Problem Statement  

The project's primary goals are to develop a user-friendly 

interface for uploading data, automate statistical analysis 

and preprocessing, create visualizations to show trends, 

and include generative AI to generate recommendations 

and explanations that like those of a human. By bridging 

the gap between unprocessed data and useful insights, the 

system hopes to empower users to make well-informed 

decisions without the need for sophisticated technical 

knowledge. 

VI. Output Screenshots 

The system generates a number of outputs that show how 

well it works. Users can safely access the system using 
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the main interface, which consists of a homepage and 

user authentication pages. Users can upload datasets via 

a special upload interface after logging in. The system 

presents organized tables and statistical summaries that 

give an overview of the dataset after the data has been 

processed. To show patterns and relationships within the 

data, visual outputs like graphical charts and correlation 

heatmaps are produced. The system also offers a special 

area for AI-generated insights, where users can see 

thorough justifications and suggestions drawn from the 

dataset. Together, these results demonstrate the system's 

capacity to convert unprocessed data into information 

that can be understood.  

 

Figure 1: Automated Data Analyser 

The system automatically starts processing the data after 

the dataset has been successfully uploaded. It organizes 

the dataset into an organized manner, finds missing 

values, and cleans the data. Following processing, the 

data is shown in the form of well-structured tables and 

statistical summaries, providing users with an easy-to-

understand summary of key descriptive statistics, 

variable types, and record counts. Without requiring 

manual analysis, this stage enables users to rapidly 

comprehend the fundamental structure and quality of 

their data. 

The system produces a range of visual outputs in addition 

to numerical summaries that greatly improve data 

interpretation. These include various graphical chart 

forms like bar graphs, pie charts, and distribution plots, 

as well as correlation heatmaps that illustrate links 

between variables. By making it simpler to see trends, 

patterns, and anomalies in the dataset, these 

visualizations help users quickly get deeper insights. The 

whole user experience is further enhanced by the 

inclusion of interactive and eye-catching charts. 

 

 

Figure 2: User Login 

VII. Conclusion 

To improve the overall data analysis experience, the 

suggested intelligent automated data analysis system 

effectively combines conventional data processing 

methods with generative AI. The system lowers the work 

and knowledge needed to examine datasets by 

automating complicated processes including 

preprocessing, statistical evaluation, and visualization. 

By offering lucid and comprehensible explanations of 

data patterns and trends, AI-generated insights enhance 

usability even more. Non-technical users benefit most 

from the system since it makes it possible for them to 

comprehend and analyze data without requiring a lot of 

training. To further boost the system's efficacy and 

scalability, future improvements may include support for 

real-time data processing, integration of cutting-edge 

machine learning models, and enhanced explainability 

features. 
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