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November 8, 2012



Presentation Outline

Introduction 1

Interactive Usability Evaluation 7

Behavioral Clustering 15

Human Multitasking 20

Adaptive User Interfaces 24

Interactive Pattern Recognition 28

Conclusions 38

Slides available at http://personales.upv.es/luileito/phd/defense.pdf

Diverse Contributions to Implicit Human-Computer Interaction 1

http://personales.upv.es/luileito/phd/defense.pdf


Introduction

Diverse Contributions to Implicit Human-Computer Interaction 2



Diverse Contributions to Implicit Human-Computer Interaction 3



Motivation

The intention of the user is mostly hidden.

Direct user feedback is difficult to gather and unreliable most of the time.

Users are unique, but some behaviors are common.

Making computers more useful and tailored to our needs.
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Previous Work

• Ubiquitous Computing [Weiser, 1993]

• Calm Technology [Weiser and Brown, 1996]

• Proactive Computing [Tennenhouse, 2000]

• Ambient Intelligence [Hansmann, 2003]

• Perceptual Interface [Wilson and Oliver, 2005]

• Untold Feedback [Tan and Teo, 1998]

• Subsymbolic Behavior [Hofmann et al., 2006]

• Subconscious Awareness [Yoneki, 2006]

• Passive Actions [Grimes et al., 2007]

• Implicit Intentions [Kitayama et al., 2008]
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Implicit Interaction

An action performed by the user that is not primarily aimed to interact

with a computerized system but which such a system understands as

input.

[Schmidt, 2000]
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Thesis Statement

1) There is a lot of information inherently encoded in user interactions, which

2) can be measured and from which it is possible to extract meaningful

knowledge, and therefore 3) can be leveraged in a wide spectrum of

applications and tasks.
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Interactive Usability Evaluation
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Interactive Usability Evaluation

Development of Simple Mouse Tracking (smt2)

• Lowering usability costs

• Hypervideo-based visualization

• A tool for user modeling

• +100K downloads since 2009
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These people have tried smt2
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Behavioral Clustering
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Behavioral Clustering

Website Modeling

Subtrajectory Identification

~x1

~xn c11 c12

ck1

ck2
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Website Modeling Evaluation

OTH NM LAKQ

5K samples 6K samples 2K samples

60 URLs 40 URLs 20 URLs
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Website Modeling Evaluation
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Subtrajectory Identification Evaluation

WKM algorithm

K-means WKM
27 iter., 68 ms 7 iter., 4 ms

Spiral: 613 points, 5 classes

K-means WKM
19 iter., 147 ms 4 iter., 68 ms

Hello: 836 points, 5 classes

Other experiments with sensor data (UCI ML repository)
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Human Multitasking
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Human Multitasking

Multitasking is costly.

MouseHints: Using the mouse cursor as a proxy of attention.

Raw trajectory viz IDT viz

WKM viz DOM-based viz
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MouseHints

· · ·
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Evaluation Results

2 groups of 18 users each
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Adaptive User Interfaces
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Adaptive User Interfaces

Interaction-based UI redesign.

Unattended + attentive + smooth adaptation.

Because one size does not fill all.
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ACE: Adaptive CSS Engine

ACE

elems evts

app

CSS

Developer User

XPath
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Fostering creativity
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Interactive Pattern Recognition
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Interactive Pattern Recognition

Contributions: UI prototype development & user evaluation
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General Framework
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General Framework
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Deployed Interactive Protocols

Structured input (fixed order)

Desultory input (no order)
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Interactive Handwriting Transcription

Automatic output: “Happen just after the bird dog river”

Corrective feedback: “Happen just after th” + pen strokes

Amended output: “Happen just after this fish hod risen above”
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Evaluation Results

2 groups of 13 users each
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Interactive Image Retrieval
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Interactive Image Retrieval

Query refinement suggestion Tag cloud suggestion
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Evaluation Results

Query refinement suggestion Tag cloud suggestion
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Conclusions
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Conclusions

Virtually any application can benefit from implicit interactions.

Advantages

• Every user interaction may contribute to enhance the system utility.

• They are a useful complementary tier.

• They can be gathered for free, without burdening the user.

• They are valuable to understand how people interact with computers.

Drawbacks

• They do not provide always clear information.

• Some assumptions need to be made.
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Research Dissemination

In the academia:

23 Conference papers (plus 3 in preparation)

3 Journal papers (plus 4 in preparation)

3 Workshop papers

3 Book chapters

3 Research awards

In the industry:

4 Technology transfer projects1

3 Issued patents (pending)

1 Available at http://www.upv.es/carta/
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Appendix

Available prototypes:

1. Interactive Usability Evaluation: http://smt2.googlecode.com/

2. Sequential Clustering: http://personales.upv.es/luileito/wkm/

3. Human Multitasking: MouseHints Firefox extension

4. Adaptive UIs: http://personales.upv.es/luileito/ace/

5. Interactive Image Retrieval: http://rise.iti.upv.es/

6. Other deployed MIPRCV prototypes: http://cat.iti.upv.es/
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Outlook

Prevalence of web applications

Cursor data: mouse/pen vs. touch

Future work
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