
Utrecht University and IAV GmbH

PSEUDo: Interactive Pattern Search in Multivariate Time Series with 
Locality-Sensitive Hashing and Relevance Feedback

Yuncong Yu, Dylan Kruyff, Jiao Jiao, Tim Becker, Michael Behrisch

Adaptive Hash Space Hash Tables

Query-aware 
similarity model

Locality-sensitive hashing

User Interface

Show labelsRelevance 
Feedback ✔ ✔✘

ba c

b2

Tracks View Overview Query View

d Feedback View eResults View

Tracks Dataset overview Query

Feedback Results

e2
Train

d2

d1 d3

b1

e1

d2 d3

Yuncong Yu – yuncong.yu@outlook.com 

Dylan Kruyff – dylankruyff@gmail.com

Jiao Jiao – jiao.jiao@isi.fraunhofer.de 

Tim Becker – tim.becker@iav.de
Michael Behrisch – m.behrisch@uu.nl

Problem1

Contribution2
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How to query very high-dimensional
time series efficiently concerning user’s 
subjective similarity notion?

Efficient and understandable relevance-
feedback for locality-sensitive hashing
based multivariate time series retrieval.

1. Sliding windows and normalization (2);
2. User defines a query (1); 
3. Initial search with LSH (1)(2) → (4);
4. Sampling predictions (4)→(5);
5. Relevance feedback by user (5);
6. Updating LSH model and predictions

(5)→(3);
7. Iterating 4 – 6 until satisfactory result.
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very high-dimensional time series
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