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Progression Analysis on Event Sequences
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Progression of Medical Procedures

admit preoperative surgery leave

admit ICU surgery death

Encounter Treatment & Labs Operation Death



Knowing Progression Patterns is Useful



Challenges in Progression Analysis
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Different length / progression rate / stages



Challenges in Progression Analysis



Previous Study - EventThread

Guo, S., Xu, K., Zhao, R., Gotz, D., Zha, H.,& Cao, N. (VAST’2018). 
EventThread: Visual Summarization and Stage Analysis of Event Sequence Data.



We introduce EventThread2
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How to identify progression 
stages of a sequence set?
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How to visualize the result?



Progression Analysis



Progression Analysis

Estimation of event representation 
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Progression Analysis
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Progression Analysis
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Estimate Event Representations

Which session will you go next
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Estimate Event Representations

Which session will you go next
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Sequence Alignment



Sequence Alignment

Time-based alignment Order-based alignment



Sequence Alignment

Dynamic Time Warping



Sequence Alignment

�!! !! !" !#$! !#���
�����	�

!%! !%"!%# !%$"! !%%



Sequence Alignment

�!! !! !" !#$! !#���
�����	�

!%! !%"!%# !%$"! !%%

!%! !%#
!%"

!%$ !%%



Sequence Alignment
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Sequence Segmentation
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Sequence Segmentation
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Sequence Segmentation
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Cluster View



Layout Algorithm of Cluster View



Step#1 Insertion of the Intermediate Nodes



Step#2 Positioning of the Cluster Nodes
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Stage Transition View

Stage 1 Stage 2 Stage 3 Stage 4
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• Electronic health records of 46,521 patients who were admitted to 
the intensive care unit (ICU)

• 11,000+ event types, organized into seven categories: 
• hospital admission and discharge
• ICU admission and discharge 
• Death
• Prescriptions
• Infusions
• Laboratory tests
• Microbiological test.

Case Study  – MIMIC Dataset



Case Study – MIMIC Dataset

1 2 3 4 5 6 7



Performance Evaluation
• Scalability of the progression analysis algorithm



Conclusion & Future Directions

Improve the scalability of the stage analysis algorithm

Formal usability experiment

üAn unsupervised progression analysis algorithm for event 
sequence data

üAn interactive visual analytics system for result interpretation and 
exploration
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