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Progression Analysis on Event Sequences
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Progression of Medical Procedures
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Knowing Progression Patterns is Useful
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Challenges in Progression Analysis

:G @ O 00 00

? J

leferent length / progression rate / stages E‘b ’{9
'Q O a0 00000

22t VIS

2018




Challenges in Progression Analysis

Finding Progression Stages in Time-evolving

Event Sequences
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Previous Study - EventThread

(%)
Q
S~
—Year 1 «———Year2 «——Year3 «— pothd | | : g [Paz7] C,.;
| | | l | RS U [P-111 ] -ee-o-es
| /11 — -
(I' kil- g _// D-255 P-2148] -oece oo [P-1320] ®% - - eece LP-1434] ee: - 000
_____ At b e s =t Ll bl [P-1611] eeee- 00 [P-2638] o e0ess- [D572 ] eeeve-e-
—————— —_— e — 73 ] — ——
® ] > 7 j User-defined Ciiia ) %EE: ........ e i . e st
| e [P-1320] <o - [P-1320] <o« ++- [P-1434] -« ovo--
5 P 4 = = ol Tensor(A) P-846] o: -« -oe. T 3_5337 3.5;74 ________
S e Thread Num K .
m | 5 | | VAARAAAAS (K*K*K) P413 | «ve v S AR A | Qo seo oo P.537 T YR
J’ i stages p1611] -+~  [pPsaz ci@sssve  [Paay
' | P-1611] #-eeese-  [D-572 eo-o-000 P-2915] -@-esses
Y, S » esscesce
l——= \0 L
N\ c
& o FA
ey ¢ 3

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

ws X @O



We introduce EventThread?2
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System Overview
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Progression Analysis
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Progression Analysis

Estimation of event representation
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Progression Analysis

Sequence alignment
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Progression Analysis

Sequence segmentation
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Estimate Event Representations
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Estimate Event Representations
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Estimate Event Representations
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Estimate Event Representations
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Estimate Event Representations

event
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Estimate Event Representations
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Sequence Alignment
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Sequence Alignment

Order-based alignment



Sequence Alignment
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Sequence Alignment
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Sequence Alignment
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Sequence Alignment
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Sequence Segmentation
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Sequence Segmentation
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Sequence Segmentation




System Overview

2. VIS

"2* 2018

Visualization

Overview

Stage Transition View

nui| m

“Nim

- m
. a

Sequence View

ee0é 0000
0000
eco00 90000




User Interface
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¢ Summarization Level

v’ Sequence view
v' Cluster view
v’ Stage transition view




Stage Transition View

Stage 1 Stage 2 Stage 3 Stage 4
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Evaluation

e Case studies on MIMIC and academic behavior datasets

* Expert interview

» Performance evaluation on algorithm and visualization
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Evaluation

e Case studies on MIMIC

» Performance evaluation on algorithm
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Case Study — MIMIC Dataset

 Electronic health records of 46,521 patients who were admitted to
the intensive care unit (ICU)
* 11,000+ event types, organized into seven categories:

nospital admission and discharge
CU admission and discharge

Death

Prescriptions

Infusions

Laboratory tests \ m

Microbiological test.

"E:'..\/ 1S
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Case Study — MIMIC Dataset

Bisacodyl &

’| Acetaminophen

P 3

Infusion Admiésié)n Discharge




Performance Evaluation

» Scalabllity of the progression analysis algorithm
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Conclusion & Future Directions

v'An unsupervised progression analysis algorithm for event
sequence data

v'An interactive visual analytics system for result interpretation and
exploration

V
b 20

Improve the scalability of the stage analysis algorithm

Formal usability experiment
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