VIS 2015

VAST* INFOVIS *SCIVIS

MotionFlow: Visual Abstraction and Aggregation of
Sequential Patterns in Human Motion Tracking Data

Sujin Jang’, Niklas EImqvist®, Karthik Ramani®

1: Purdue University, 2: University of Maryland




Poselrees Motion Graph View

-. Initdal Tree l # of Cluster: 6 PoseVar: 0T 1
7 -







Tracking the Human Body
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Digitizing Human Motions
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Mobile Interaction
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Gesture Pattern Studies

 Natural and intuitive interactions

l

» Understanding gesture patterns

l

» Gesture pattern studies

« ldentifying similar and common gestures

« Categorization of gestures into pattern groups
« (Gesture vocabulary design
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S AN I C e

R1: Visualizing R2: Investigating R3: Identifying
multiple gestures Interesting gestures similar/dissimilar gestures

R4: Organizing R5: Sharable and transferrable
gesture database pattern analysis results



Visual Analytics for Human Motion Analysis
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GestureAnalyzer-Jang et al. [2014]
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Visual Analytics for Human I\/Iotlon AnalyS|s

MotionExplorer-Bernard et al. [2013]

+ Incomplete motion trend

-ﬂ Simplified overview

+ Edge crossing & cluttering
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-* Encoding local transitions




MotionFlow
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Human: Pattern Models
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Human: Pattern Models

l

Defining Pose | N Abstraction & | )

- isualization
States Aggregation Visualizatio




Human: Pattern Models

l

Abstraction &

T feeeeees »  Visualization
Aggregation
....................... R g




Human: Pattern Models
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Human: Pattern Models
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Human: Pattern Models
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User-Driven Pose State Definition

* Pose state graph

- Interactive K-Means clustering:
Global / Local cluster manipulation

- Force-directed graph layout
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Global manipulation: Slider

Motion Graph View
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Local manipulation: Split/Merge

PoseTrees Moti ph
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Local manipulation: Lock

Poselrees Motion Graph View
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Visual Abstraction

Pose States Pose States Transition
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Visual Aggregation

Combine the same pose state transitions
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Visual Motion Concordance: Pose Tree
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Visual Motion Concordance: Pose Tree
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Visual Motion Concordance: Pose Tree

* Edge: Flow Visualization
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Pose Tree — Navigating Tree
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Search Similar Motion Pattern -

Frequent Sequential
Pattern (FSP) Mining
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Example Scenario: Creating a Gesture Pattern
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Example Scenario: Progressive Organization
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Evaluation: Expert Reviews

e Goal: Evaluate usability of MotionFlow in practical analysis tasks

e 6 Participants: @@@ @@@

Interaction designers Human motion analysts
* Tasks:

v' T1: Generating representative pose states
| 34 clips of
6 gesture styles

v' T2 & T3: Identifying and exploring most common (T2) and unique (T3)
motion patterns

—

v' T4: Organizing unlabeled motion data into a meaningful set of motion | 68 clips of
patterns ] 12 gesture styles

v 13 of 7-Likert scale questions & 7 of open-ended questions

 Data: Gesture database recorded in elicitation studies [Jang et al. 2014]
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Results -

Pose-state graph view E) . ™
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Role of animating gestures

* Animation cannot be replaced by Pose Tree
and Pose-State Graph visualizations

* But integrating with them greatly supports sensemaking process
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Limitations
« Scalability
multiple root nodes, large number of sequence patterns
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Conclusions

MotionFlow:

Easy to learn/use and effectively support pattern analysis

Pose Tree: Flow visualization:
Complete motion trends Transition frequency
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R Pl
Local/global clustering manipulation:

User-defined pose states reflecting human
perception and data context
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