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Introduction
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• StreamStory: A tool for interactive explorative analysis of 
multivariate time data

• Key challenges addressed:
• Understanding complex temporal patterns
• Handling large multivariate datasets
• Delivering explainable insights
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Introduction
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Why StreamStory?
Core Purpose:

• Makes complex data understandable for specialists in specific fields 
(domain experts)

• Acts as a bridge between two groups:
• Data analysts (who process the data)
• Domain experts (who need to use the insights)

Key Technical Features:
• Interactive visualization
• Multi-scale exploration 
• AI-powered capabilities LLMs- automatically detects patterns in data

Main Benefits:
• Saves time in validation process
• Solves communication challenges
• Emphasizes trustworthiness and explainability of results
• Novel approach: Uses LLMs to interpret complex data patterns
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How StreamStory works?
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User Interface
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Visualizations
• Hierarchical Markov chain:

• Attribute distributions
• Domain expert selection

• State history
• Time distributions
• Explanation tree
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Explainable AI Components
• Automatic state labeling
• Visual Analytics:

• State color coding
• Distributions

• LLM:
• Currently in the testing phase
• Extracting patterns from state 

history transitions
• Using LLMs to explain these 

patterns in human-readable form
• We will review an example of an 

LLM later  



This project has received funding from the European Union’s Horizon 
research and innovation programme under Grant Agreement no 101092639 9 11/11/24

State Color Coding
• Colors help visualize relationships between states across scales
• Works like a family tree:

• Related states share similar colors
• Distant states have distinct colors

• Color assignment process:
• Initial colors distributed around color wheel
• Each state gets range based on time spent in that state
• When states merge at higher scales:

• Colors blend together
• Dominant states influence final color more

• Color intensity indicates scale level:
• Detailed states: saturated colors
• Abstract states: more faded appearance

• Creates intuitive visual hierarchy for tracking state evolution
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Case studies



This project has received funding from the European Union’s Horizon 
research and innovation programme under Grant Agreement no 101092639

• 20 years of UK weather data
• Variables: Temperature and rainfall monthly 

averages
• Discovered patterns:
• Seasonal cycles
• Weather state transitions
• Temperature-rainfall relationships
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Case Study 1: Weather Data Analysis
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Case Study 2: GPS Tracking Analysis
• Dataset: 3.5 years of GPS data (single person)
• Variables: GPS coordinates, timestamps
• Discovered patterns:

• Home base centrality
• Travel cycles
• Geographic clusters



This project has received funding from the European Union’s Horizon 
research and innovation programme under Grant Agreement no 101092639 13 11/11/24

Case Study 3: Wind
• Dataset:

• Ajdovščina, Slovenia
• Wind Bora measurements
• March 2016 (10-minute intervals)

• Variables: Wind speed, direction, and 
their changes

• Main groups:
• Calm winds (low speed, variable direction)
• Strong Bora (SB) - perpendicular to ridge
• Weak Bora (WB) - along valley direction
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Case Study 4- FAME Pilot 7
Dataset: 
• Oil refinery data, including 

system failures and 
maintenance periods

• Sensors: temperature, 
pressure, flow for multiple 
machines
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Case Study 4- FAME Pilot 7
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Case Study 4- FAME Pilot 7
Current Challenges:
• Manual analysis of state transition patterns
• Reliance on expert knowledge

Proposed Solution:
• Leverage LLM to analyze Markov chains
• Input: Historical transition data and contextual descriptions
• Output: Detection of anomalous and recurring patterns and 

explanations of the patterns 
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Case Study 4- FAME Pilot 7
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Getting Started

StreamStory integration
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Getting Started
• Web application: http://streamstory.ijs.si
• Open source: https://github.com/E3-JSI/StreamStory2
• Data requirements:

• CSV format
• Aligned time series
• Proper preprocessing:

• Time series alignment
• Missing value handling
• Normalization
• Feature engineering

http://streamstory.ijs.si/
https://github.com/E3-JSI/StreamStory2
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Build Models using UI



This project has received funding from the European Union’s Horizon 
research and innovation programme under Grant Agreement no 101092639 21 11/11/24

Build Models automatically
• API, swagger docs
• Python library
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Live Demo
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Next Steps
• Validation of StreamStory models with domain experts
• Development and evaluation of various approaches and 

methods for using LLMs in XAI
• Applying these approaches in Pilot 7 of FAME project
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Q & A


