
Using report context, leverage AI to 
query, transform visualizations, and 
generate custom reports 



Ask Direct Queries related to the document's content. 



Perform Chart Transformations such as changing chart 
types, adjusting data points, or altering visual properties 
(e.g. colors).



Generate Tailored Reports integrating both transformed 
charts and modified text.Source View


Displays the uploaded document.
Chat View

Users can modify charts in real-time, ask 
questions, and request explanations.
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Interactive Chart Transformation and Report Generation
Interact, transform, and create custom reports 

Query: Change the bar chart color to dark blue

Query: Change the chart type to line chart in red 

User: Change the chart type to line chart.

Response: temp_img\inflation_Rates_Over_Time_2024-06-20_11-30-01.png

Response: temp_img\inflation_Rates_Over_Time_2024-06-20_11-30-02.png

Enter your query here. 

Response based on 
text and chart data of 
original document

How can AI be leveraged to query and modify charts 
interactively during report generation?

Charts often contain important information not captured in report text, and 
report text often contains important context not contained in the chart. We 
explore the use of LLMs to query text and chart data, transform existing 
charts, and create new visualizations to support tailored report generation.

Challenges 

Context-Driven Insights with Dynamic Feedback: 
Existing CQA systems generate real-time text and visualizations based on 
data[1,2], but they do not fully capture the contextual relationship between 
text and charts[4]. Current systems also lack dynamic feedback mechanisms 
for users to iteratively refine both text and visualizations, supporting tailored 
report generation[5]. 

Project Goals

Context Based  
Response 


Response  

Query

Interactive 
Transformation

Tailored Report

Context Based Response: Deliver responses tailored to the specific context 
of user queries.

Interactive Transformation: Through query/response transform and interact 
with charts data for deeper insights.

Tailored Reports: Enable the generation of reports based on user-modified 
charts and text.

Workflow 

Chart transformation

Context based answers about charts

Tailored report 

Database

Query 
Handler

User

Get the chart from the 
document

Hmm, LineChart may 
be better here.

Tools1

2

Iterative process: User can interactively query 
and refine their question until the desired 
output and/or understanding is achieved

Text

Chart
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Contributions



 Using LLMs to empower users to transform charts interactively 
(e.g., change chart types, focus on specific data points) to 
iteratively refine and customize

 Enabling report tailoring by integrating transformed charts 
with updated text and context.

Opportunities for LLMs + Visualization



 AI Inaccuracies: Errors in interpreting complex queries, 
causing incorrect visual transformations

 Limited Chart Types: Support is limited to a few chart types, 
requiring expansion for broader applications

 LLM Hallucinations: Inconsistent or irrelevant responses from 
the language model affected result accuracy (Context 
Window).

Future Work



 Enhance capabilities for deeper visual customization using a 
high-level grammar such as Vega-Lite[3]

 Expand the system’s ability to handle large datasets and 
multiple transformations simultaneously

 Test integration aspects of tailored report generation into user 
workflows for improved efficiency.

Users could ask direct queries that 
required both chart and text data for 
comprehensive answers. For example, a 
query like "When did inflation start 
rising?" would pull information from both 
the chart and report to provide a 
complete response.

Users can interactively 
transform visualizations 

and text (e.g., summaries) 
and request a tailored 

report based on the 
original report, including 

the custom visualizations 
created interactively.

Re-generated 
summary based on 
the previously 
generated chart(s)

Response: Based on the chart data and report, 
inflation began rising noticeably in 2022. The 
inflation rate increased from 4.2% in 2022 to 5.1% in 
2023 and then surged further to 6.8% in 2024. The 
chart highlights that inflation has been steadily 
increasing over the last three years, with the 
sharpest rise occurring between 2023 and 2024.

Users can create new 
visualizations from the 
original report's data, 
specifying chart type, 
attributes, and data 
range interactively.

Query: When did the 
inflation start rising ?

Response:  

Response:  

Query: Only include last 3 
year data in the bar chart

Query: Rewrite the summary 
focusing on last 3 years and 
include the last bar chart

Response:  


