
Journal Publication of International Research for Engineering and Management (JOIREM) 
Volume: 03 Issue: 10| Oct-2025 

ISSN (O) 3107-6696 

 

© 2025, JOIREM      |www.joirem.com|        Page 1         ISSN (O) 3107-6696 

Data Visualization Automation 

Amalraj Victoire1, M.Vasuki2, VELMURUGAN V3 

1Associate Professor, Department of Master Computer Application, Sri Manakula Vinayagar Engineering College, 
Pondicherry-605 107, 

2Assistant Professor, Department of Master Computer Application, Sri Manakula Vinayagar Engineering College, 
Pondicherry-605 107, 

3P.G Student, Department of Master Computer Application, Sri Manakula Vinayagar Engineering College, 
Pondicherry-605 107 

---------------------------------------------------------------------***---------------------------------------------------------------------
Abstract - The big-data world, businesses need rapid and 
practical methods to translate massive datasets into meaningful 
insights. Classic dashboard creations is typically manual and 
time-consuming, it often needs coding skills, which is not 
accessible for non-skilled users. In this paper, an automatic data 
visualization framework is presented in order to facilitate and 
speed up this task. Users can upload a dataset, after which the 
system would analyzes the data and suggest the three to four 
templates that could accommodate the data. These templates 
are designed to draw attention to trends, compared to results 
and data distribution. After the end game of the game, the user 
can choose a favorite template, modify it as appropriate - for 
example, change the types of charts, design or save ready-made 
dashboard. Integrating automation and user customization, the 
system reduces labour, cuts down on errors and helps to prevent 
the loss of sensitive data. 
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Introduction   

The digital world, we're seeing an explosion of data being 
generated all around us. Whether it's from business 
transactions, healthcare records, social media interactions, or 
IoT sensors, massive amounts of data are being produced every 
second. To make smart decisions, we need to extract valuable 
insights from this data, but the raw information can often be too 
complicated to make sense of That's where data visualization 
comes in, turning those complex datasets into clear, visual 
formats like charts, graphs, and dashboards. While data 
visualization can really help clarify things, creating effective 
visuals by hand can be a real chore. It takes a lot of time and 
requires both technical know-how and a deep understanding of 
the subject matter. 

Analysts have to choose the right types of visualizations, clean 
and prepare the data, and design dashboards that are not only 
accurate but also easy to understand. This whole process can be 
time-consuming and opens the door to human errors and biases. 
Plus, as organizations grow, the need for real-time insights and 
interactive dashboards has far outstripped what traditional 
manual methods can handle. 

That's where Data Visualization Automation comes into play, 
offering a promising way to tackle these issues. By using 
algorithms, artificial intelligence, and machine learning, 
automated systems can simplify data ingestion, preprocessing, 
and chart selection, all while producing visual outputs with 
minimal human input. These systems can spot patterns, suggest 
the best types of visualizations, and even create interactive 
dashboards tailored to specific datasets.  

Automating the visualization process not only speeds up the 
generation of insights but also makes data analytics more 
accessible to those who may not have a technical background, 
ling the playing field for data-driven decision-making across 
various industries. You can find applications of automated 
visualization in business intelligence, healthcare monitoring, 
financial forecasting, and educational analytics. However, 
there are still challenges to overcome, especially when it comes 
to ensuring that the context is preserved. 

2. Literature Review  
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3. Existing System and Proposed System  

3.1 Existing System 

Today's data visualization tools. Power BI, Tableau, Google 
Looker Studio, and Zoho Analytics. Create dashboards but 
manual effort effort and technical know-how are required to 
make it work. The process is slow and error-prone because 
users must clean the data, choose the chart type, and design the 
layout. Some tools suggest the types of charts you can use but 
won’t build a dashboard for you. Only developers can use these 
systems as they are rigid and unadaptable. As the data sets get 
bigger, data processes also get slower and harder to manage. In 
conclusion, the existing systems are powerful but they do not 
have automated and intelligent recommendation and easy 
customization facility. There arise.  

3.2 Proposed System 

The system aims at instilling modifications in the current 
dynamics of data visualization modifying from that of 
dashboard creation on-demand to one where users are provided 
with multiple recommendations on templates traditional 
approaches to data visualization are generally cumbersome and 
require a technical background whereas this framework merely 
requires users to upload their datasets and an instant response 
is given to them with three to four recommended dashboards 
the system mitigates the time needed to discover insights and 
helps end users to work comfortably with their data for 
decision-making. 

3.3 Comparative Analysis 

 

 

4. System Architecture.  

4.1 Data Input Module  

Accepts datasets provided by users in a CSV or 
Excel or JSON file and checks the file structure.  

4.2 Preprocessing and Profiling Module  

The purpose of first data cleaning and handling 
missing values, figuring out the type of columns               
in the dataset, and the module takes out the other 
useful features like correlation, distribution, and 
summary from the dataset. 

4.3 Template Recommendation Engine 

The template recommendation engine recommends 
suitable dashboard templates for trends, comparisons, 
or distribution based on the profile of the dataset. In 3 
to 4 templates.  



Journal Publication of International Research for Engineering and Management (JOIREM) 
Volume: 03 Issue: 10| Oct-2025 

ISSN (O) 3107-6696 

 

© 2025, JOIREM      |www.joirem.com|        Page 3         ISSN (O) 3107-6696 

4.4 Dashboard Generation Module 

The Dashboard Generation Module creates auto 
previews of the suggested templates to view by the 
user.  

4.5 Customization Interface 

Customization Interface allows to edit chart type, 
layout, color and filters in an easy way. 

4.6 Save and Export Module 

Use this feature to save, and dashboards for the future 
or export them as PDF or PNG or interactive web 
dashboards. 

5. Methodology 

This plan puts an automated system into place in order to 
convert raw material into understandable information with as 
little outside assistance as possible. The framework can be 
broken into different intervals each holding different parts of 
the ongoing process.  

1. Data Collection and Input 
Uploading important datasets of information all 
begins in a simple document format. This system 
ensures that all files are acceptable and can be handled 
well, so processing can continue.  

2. Data Preprocessing and Profiling. 
To be sure that the data is accurate people are going to 
do some things to it. Some missing values on multiple-
choice exams are simply omitted. Next, data is 
profiled and the information attached to it is collected 
and organized. The data provides a foundation for 
search results. 

3. Template Recommendation. 
According to the database, the system chooses three 
or four template layouts. A computer can then turn the 
graphics into their intended visual format based on 
where they are paired in relationship. Give example. 
A highly varied library of templates provides 
effortlessly customized communications, made easily 
accessible by of a selection system.  

4. Dashboard Generation.  
 Once the template is recognized in the system they 
use little software’s. Having all the important charts, 
statistics, and filters set in a organized style USA 
When you know how your data will look, it feels good.  

5. User Customization. 
After looking at the recommended templates people 
can choose one they like and have it their own way. 

That kind of information comes in handy so I can 
better understand the chart. This allows me to change 
types, layouts, Customize the color, and add other 
information. This step protects that a dashboard 
eventually matches up with goals for users and their 
organizations as well. 
 

6. Saving and Exporting.  
The last step on your task would be saving your 
completed report. Additionally, important data and 
charts can be then after exported to a different file 
format so that they can be sent to other people, then 
put into a large report. 

Workflow 

Upload your dataset and the algorithm automatically 
preprocesses and profiles your data. The system then generates 
the recommendations for the dashboard, which the user can 
evaluate and select. After personalizing the selected design, the 
user can save or export the dashboard for reporting or decisions. 

 Key Features 

 Automation makes creating a dashboard 
much quicker.  

 Suggestion: It provides several options that 
are based on data driven dashboards.  

 Users can create and edit their own 
dashboards. 

 This is useful in business, health, finance and 
education where getting the insight on time 
is critical. 
 

6. System Flow Diagram 

 

 

 

 

 

 

 

 

 

 

6.1 Experimental Setup 
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 The Data Visualization Automation system was 
engineered with a combination of new web and data 
science technologies. The frontend interface was 
implemented with HTML, CSS and JavaScript as well as 
Python for the backend data process and template 
generation. Graphics visualizations were built with Plotly 
and Matplotlib library while dataset manipulation was 
managed with Pandas.  

6.2 Dataset Utilized to Test 

To test the efficiency of the proposed system, various 
datasets from different domains were utilized, which are: 

Sales Data – including transactional records along with 
product, region, and revenue information. 

Healthcare Data – with patient statistics, disease 
occurrences, and treatment results. 

Educational Dataset – student performance and attendance 
information. 
Each dataset was of different size and complexity, so that 
the system adaptability and scalability could be evaluated 
in depth. 

6.3 Dashboard Templates Created 

As datasets were uploaded, the system automatically 
created three or four dashboard templates per dataset. The 
templates were classified as:  

Trend Dashboard – to graphically display time-series data 
and growth trends. 
Comparison Dashboard – to compare product segments or 
categories. 
Distribution Dashboard – to display statistical frequency 
and spread. 
Summary Dashboard – to present key performance 
indicators (KPIs) at-a-glance. 
Users were able to preview, choose, and further tailor any 
of these templates based on their analytical needs. 
 
6.4 User Interaction and Customization Results 
 
User testing was conducted with both technical and non-
technical users. The outcome was: 

More than 85% of users considered the template 
suggestions to be relevant and helpful.  Average time taken 
for dashboard creation was saved by 60% in comparison to 
manual design. 

non-technical users expressed enhanced usability and 
confidence in creating dashboards without any knowledge 
of coding. These results affirm that automation hugely 
increases user efficiency with flexibility being retained 
through customization possibilities. 

6.5 Comparison with Existing Systems 

The performance of the system was compared against 
conventional visualization tools like Tableau and Power BI. 
Manual data preparation and chart selection are necessary in 
existing tools, whereas the proposed system does pre-process 
automatically and generates visualization. The comparison 
brought out: 

Less effort on manual intervention and quicker dashboard 
development. 
 
Template suggestions automatically, not available with 
conventional tools. 

Simplicity in use, making it available to non-professional users. 
This illustrates that the suggested method brings closer 
automation and user control more effectively. 

 
6.6 Performance Evaluation (Speed, Accuracy, Usability) 
 
Performance was evaluated on three key parameters: 
 
Speed: The system produced dashboard templates in 5–10 
seconds, based on dataset size. 
 
Accuracy: Chart type selection and data mapping attained an 
average accuracy of 93–95% compared to expert-designed 
dashboards. 
 
Usability: Surveys of user satisfaction resulted in a 9/10 overall 
usability rating, emphasizing intuitive interface and simplicity 
of use. 
 
6.7 Graphical Analysis of Results 
 
A graphical comparison of the results between the current and 
proposed system was performed based on three metrics — user 
effort, accuracy, and time efficiency. 
The proposed system resulted in 70% less time and 40% 
increase in accuracy. 
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User effort was greatly reduced with automated suggestions 
and simple customization options. 
 
These results, represented through bar and pie charts, visually 
confirm that the proposed system performs better across all 
major evaluation parameters. 

7. Recommended Algorithm: Random Forest–Based 
Template Recommendation 

 
Why Random Forest? 
The Random Forest algorithm is highly suitable for 
recommending visualization templates because it: 

 Handles both categorical and numerical features 
effectively. 

 Learns complex relationships between data patterns 
and best visualization types. 

 Provides high accuracy and robust performance 
compared to rule-based systems. 
 
How It Works 

1. Input: Dataset features (e.g., data types, number of 
columns, correlations, variance, presence of time-
series). 

2. Training: A labeled dataset is used where each record 
maps dataset characteristics to the most suitable 
visualization type (e.g., bar chart, line chart, scatter 
plot, pie chart). 

3. Prediction: For a new dataset, the Random Forest 
model predicts the most likely suitable template(s). 

4. Recommendation: The system selects the top 3–4 
templates with the highest probability scores. 
 

Algorithm Accuracy 
(%) 

Time 
Efficiency 
(sec) 

User 
Satisfaction 
(Score/10) 

Rule-Based 
System 

75 4.5 7.2 

Decision Tree 85 4.0 8.1 

Random 
Forest  

94 3.5 9.3 

K-Nearest 
Neighbors 
(KNN) 

82 5.0 7.8 

 

Conclusion 

The data visualization automation thing with template 
recommendations makes building dashboards a lot easier it 
mixes in some automation and lets you tweak things however 
you want you upload your dataset and it spits out a few 
dashboard templates right away usually three or four options 
then you can edit them or save what works for you this cuts 
down on all that manual stuff people do by hand it boosts 
accuracy too and speeds up the whole visualization part 
compared to old school ways they built this system so anyone 
can use it technical folks or not it helps make decisions quicker 
and smarter efficiency goes up usability too and it scales well 
all that pushes data analytics toward being more automated and 
intelligent 
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