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CHALLENGE

Multidimensional coevolving time series:
Motion Capture sequence
Temperature/humidity monitoring
Daily Chlorine level measurement in drinking water system

Big challenge:
Missing observations
Mining with missing values
Find hidden patterns
Use of hidden patterns

Forecasting
Compression

Segmentation
Clustering
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MISSINGVALUESIN MOCAP
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We want recovering, mining and summarization @
w

algorithms to be:

%a A A:@® fedonstruction error, agreeing with human
Intuition (e.g. natural reconstructed motion for mocap)

Scalable: to timeduration T of the sequences.
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all markers dissappear (eg, a person running behind a

wall, fora moment).

Automatic: The method should require no parameters to
be set by the user.
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OUTLINE

Scenario and Motivation

Proposed Methodsz DynaMMo —

Experimental Results
Conclusion

Recovering missing
values

Compression and
summarization

Forecasting
Segmentation
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SCENARIO: MOTION CAPTURE

Motion Capture:
Markers on human actors

Cameras used to track the 3D
positions

Duration: 100-500

93 dimensional body-local
coordinates after preprocessing (31
bones)

Challenge:

Occlusions

Other general scenario:

Missing value in Sensor data: Out of
battery, transmission error, etc

Unable to observe, e.g.
historical/future observation
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From mocap.cs.cmu.edu
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OBSERVATIONAND MOTIVATION

Dynamics:
temporal
moving pattern

Correlation
among multiple Right Hand
markers

Left Hand

Use both L eft Foot
dynamics and
correlation to
solve occlusion. Right Foot
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THE UNDERLYING TIME SERIESM ODEL
LINEAR DYNAMICAL SYSTEMS

Model parameters: Z1= Z0%] 0

s kZo, MF,[, G} Zn+1:&¢'|'l;j’n




DYNAMM O RECOVERINGALGORITHM

Expectation Maximization
Intuition:

Finding the best model parameters {s) and missing
values for X to minimize the expectedloglikelihood :

See details in paper
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