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Motivation
Are there any challenges when conduc2ng visual analy2cs?

1. Onboarding stage:  

Users may encounter challenges with complex systems, par2cularly when they are unfamiliar with visualiza2on 

and interac2on design principles.

❓

An example system from VAST Challenge 2021 MC3
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Motivation

2. Explora8on stage:  

A lot of informa2on needs to be observed and processed, resul2ng in low explora2on efficiency 

❓

❓

❓
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Motivation

3. Summary stage:  

To summarize the explora2on results, users need to take notes and screenshots manually.
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Motivation
Where to enhance User’s VA workflow?
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Why integrate LLMs into the VA pipeline?

Motivation

Generate tutorials for VA system

Recommend tasks and 
analyze data

Summarize explora2on results 
and generate reports

Capabili8es the model should have: 

Understand the design of VA 
system

Write code, or use tools to 
analyze data

Story summariza2on, slides 
genera2on (e.g. LaTeX)

💡 Why use LLM? 

The LLM, as a model with generalized 

capabili8es, can support these tasks while 

avoiding the cost for specific model 

training and splicing.

Intelligent VA requires the assistant:
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LEVA Pipeline
How we integrate LLMs into the VA pipeline?
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 An Example
The system is from a winning entry of VAST Challenge 2021 · Mini-Challenge 3 

Mixed-ini(a(ve visual explora(on of social media text and events. In 
Proceedings of the IEEE Conference on Visualiza(on and Visual Analy(cs 
(VAST Challenge, Award for Human-in-the-loop), 2021.

After enhancement

The task is to find some high-risk 
events in Abila city.
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Chat View

receive user’s questions and update LLMs’ feedback 

LLM-Enhanced VA System Interface
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Original System View

Recommended insights ->Annotations

LLM-Enhanced VA System Interface
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Retrace the history and generate reporting

Interaction Stream View

Report View

Click->

LLM-Enhanced VA System Interface
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Methods
Onboarding tutorial genera2on

• Grammar: system info, view style info, view coordination info

VA system 
Propose a grammar of VA system

LLM 
generate a HTML style tutorial

VA system 
Add an interactive tutorial using Driver.js
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Methods
Onboarding tutorial genera2on: demo
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Methods
Insight recommenda2on (mixed-ini2a2ve process)

User 
Interact with views 

 Ask questions

VA system  
Capture Interaction object  

and updated data from each view

LLM 
1. Insight type selection 

2. Structured insights

VA system  
Parse insights to 

annotations

1. Insight type list   

Propose 
questions

Tool 
using

2. Calculate insights

Return 
structured 
insights
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Methods
Insight recommenda2on: demo
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Methods
Report genera2on

VA system  
Log interaction and insights

LLM 
Summarize and generate LaTeX 

slides 

User  
Select desired logs

Major Risk Events

Shooting incident at Gelatogalore

Confrontation between a black van and the police.

Resulted in a police o�cer’s death.

Vehicular incident involving Biker Henri

Biker Henri was hit.

Later consoled with a co↵ee at a local shop.

Risk Event Analysis for Abila City January 23, 2014 3 / 9

Specific Time Period of Interest

During the evening, a specific time period between 19:34 to 19:43

surfaced as particularly significant.

Risk Event Analysis for Abila City January 23, 2014 2 / 9

Messages Analysis

Real-time reactions from the public on the incidents.

Considerable sympathy and concern for Biker Henri.

Chaos and fear during the Gelatogalore Shooting Incident.

Risk Event Analysis for Abila City January 23, 2014 4 / 9

Graph-based Representation

Nodes associated with two primary incidents.

Hashtags and entities linked to each event.

Risk Event Analysis for Abila City January 23, 2014 5 / 9

Keyword Analysis

Keywords associated with Gelatogalore Shooting Incident:

’shot’, ’police’, ’gelato’, ’gelatogalore’, ’van’, ’cop’

Keywords linked with Biker Henri Incident:

’hit’, ’run’, ’co↵ee’, ’park’, ’driver’

Risk Event Analysis for Abila City January 23, 2014 6 / 9

Conclusion

The evening was fraught with tension, characterized by two major risk

events.

Data-driven insights derived from analyses highlight the sequence,

nature, and public sentiment of the events.

Provides a foundation for future investigations and response

strategies.

Risk Event Analysis for Abila City January 23, 2014 9 / 9

Visualize analysis history in a stream 
graph
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How to implement LEVA into your own system?
The implementa2on requirement of our framework includes two parts: 

1. Extensions of the original VA system

configura(on files and data handlers to process user selec(ons and LLM outputs

prompt handlers and presenta(on modules for showcasing outputs across 
the original system view and three new views (chat view, report view, 
stream view)

2.   LLM-powered components

The new capability for end-users a[er enhancement:

3.   User interac2ons on the enhanced interface

Onboarding <- interac(vely learn VA system

Exploring <- Ask ques(ons, be perceived, gain insight

Summarizing <- gain automa(cally generated reports
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Future work
Extend and generate the grammar of VA systems to facilitate LLM’s understanding 
• A more unified grammar can be designed to describes modules  of data, visualiza(on, 

interac(on and models of a VA system.

Bring domain knowledge for LLMs to solve specific tasks 
• Knowledge integra(on by tool learning, RAG and Fine-tuning, to bridge the gap between VA 

and end-users.

Consider the rela8ons between LLM-agents and Human 
• Support mixed-ini(a(ve, not only human-guide or agent-guide  
• The interac(on modality could be diverse.
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Mi8gate concerns when using LLMs 
• The transparency, explainability, understandability, provenance etc



Conclusion

Enhance visual analy(cs in three stages:  
onboarding, explora(on and summariza(on. 

LEVA: Using Large Language Models to 

Enhance Visual Analy8cs
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