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Mobile sensing
Ålocalization

Åcontext recognition

Åenergy-efficiency

Ubiquitous User Modeling
Årecommender systems

Åuser profiling

Åintelligent information retrieval

Overview

Interaction techniques
Åambient interfaces

Åmobile interaction: vision-

based interfaces

Åmobile interaction: navigation 

systems



Mobile Sensing

ÅGoal: collect rich and personally meaningful sensor 

data from mobile devices in a non -obtrusive way

ÅThree focus areas:

1. Ubiquitous localization: accurate and continuous 

tracking of the mobile client

2. Sensor analysis: infer high level context information 

from sensor data, preferably on -device

3. Energy-efficiency: ensure meaningful sensor data 

can be collected and communicated in a way that 

does not drain the battery of the client rapidly



Localization

ÅOn-device GSM localization

ð World represented using a grid, signal variations 

within grid cellss modeled using Gaussian 

distributions

ð Particle filtering used for tracking

ð Accuracy: Median < 150m, 95% < 450m

ð Radio maps can be created and updated on a 

mobile device, multiple clients can share maps

Å Indoor WiFi localization (ongoing work)

ð Variation of the GSM work, relies on probabilistic 

modeling of signal strength differences

ð Particle filtering used for tracking, KLD 

adaptation used to limit number of particles

ð Deployed in a large supermarket in Finland



Context Recognition

ÅSemantically meaningful locations

ð Analyze location traces to determine areas 

where the user regularly spends time

ð DPCluster: algorithm that models places using 

infinite Gaussian mixture models

ð Evaluation with 12 datasets: accuracy 74%, 

recall 68% (f-score 0.71)

ÅTransportation mode detection (ongoing)

ð Focus on detection of transportation modes 

using different modalities (GPS, GSM, acc.)

ð Application areas: movement models for 

positioning, tools for supporting green 

transportation behavior etc.



Energy-efficiency

ÅData upload strategies for position tracking

ð Update position only when position changed 

sufficiently with a high enough certainty

ð Best results with Turn and MDL filtering: 

ð 3% of samples trigger update

ð lifetime improved from 6h to over 24h

ÅOn-device Position and Trajectory tracking

ð Position updates determined considering 

movement (acc.), heading (compass) and 

position changes (GPS)

ð Trajectory simplification used to determine 

when to update position information

ð Trade-off between power consumption and 

tracking accuracy
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Ubiquitous User Modeling

ÅGoal: Enabling mobile applications to provide faster 

access to relevant information by modeling the 

interests, needs and goals of the user

1. Recommender systems: provide users with faster 

access to relevant or otherwise interesting (e.g., 

serendipity) information

2. User profiling: analyze sensor and interaction data 

to obtain fine -grained information about the userõs 

needs and interests

3. Intelligent IR: facilitate access to relevant digital 

information on mobile devices



Recommender Systems

ÅPersonalized special offers

ð Identify relevant special offers based on 

the contents of a customerõs shopping list

1. map list items to product categories

2. identify additional relevant categories 

3. score categories 

4. map actual special offers to categories, 

rank according to score

ÅAdvertisement strategies (ongoing)

ð Do personalization and location -awareness 

improve advertisement selection?

ð User study comparing different advertising 

strategies in a supermarket environment 

(planned)


