
Mobile Music Genius 

Automatic playlist 
generation based on 
music context (features 
and similarity computed 
based on Last.fm tags)  



Mobile Music Genius 

Some user context 
features gathered while 
playing 



Time:  timestamp, time zone 
Personal: userID/eMail, gender, birthdate 
Device:  devideID (IMEI), sw version, manufacturer, model, phone state, connectivity, storage, 

  battery, various volume settings (media, music, ringer, system, voice) 
Location: longitude/latitude, accuracy, speed, altitude 
Place:  nearby place name (populated), most relevant city  
Weather:  wind direction, speed, clouds, temperature, dew point, humidity, air pressure 
Ambient: light, proximity, temperature, pressure, noise, digital environment (WiFi and BT 

  network information) 
Activity:  acceleration, user and device orientation, screen on/off, running apps 
Player:  artist, album, track name, track id, track length, genre, plackback position, playlist 

  name, playlist type, player state (repeat, shuffle mode),  
  audio output (headset plugged) 

  mood and activity (direct user feedback) 

User Context Features from Android Phones 



  collected user context data from 12 participants over a period of 4 weeks 

  age: 20-40 years, gender: male 

  user context vectors recoded whenever a “sensor” records a change 

  166k data points 

  assess different classifiers (Weka) for the task of predicting artist/track/genre/mood 
given a user context vector: k-nearest neighbor (kNN), decision tree (C4.5), 
Support Vector Machine (SVM), Bayes Network (BN) 

  cross-fold validation (10-CV) 

To be analyzed: 

(i)  Which granularity/abstraction level to choose for representation/learning? 

(ii)  Which user context features are the most important to predict music preference? 

Preliminary Evaluation 



Preliminary Evaluation: Results 

Predicting class 
track 

Results barely above 
baseline. 

Predicting particular 
tracks is hardly 
feasible with the 
amount of data 
available. 

(i)  Which granularity/abstraction level to choose for representation/learning? 



(i)  Which granularity/abstraction level to choose for representation/learning? 

Preliminary Evaluation: Results 

Predicting class 
artist 

Best results 
achieved, 
significantly 
outperforming 
baseline. 

Relation  
{context → artist} 
seems to be 
predictable. 



(i)  Which granularity/abstraction level to choose for representation/learning? 

Preliminary Evaluation: Results 

Predicting class 
genre 

Prediction on more 
general level than for 
artist. 

Still genre is an ill-
defined concept, 
hence results inferior 
to artist prediction. 



(i)  Which granularity/abstraction level to choose for representation/learning? 

Preliminary Evaluation: Results 

Predicting class 
mood 

Poor results as 
mood in music is 
quite subjective and 
hence hard to 
predict. 

Which mood 
anyway: composers 
intention? mood 
expressed by 
performers? mood 
evoked in listeners? 



(ii)  Which user context features are the most important to predict music preference? 

Making use of all features yields best results. 

Preliminary Evaluation: Results 



(ii)  Which user context features are the most important to predict music preference? 

Weka-feature selection confirms most important attributes:  

 time: weekday, hour of day 

 location: nearest populated place (better than longitude, and latitude) 

 weather: temperature, humidity, air pressure, wind speed/direction, and dew point 

 device: music and ringer volume, battery level, available storage and memory 

 task: running tasks/apps 

Preliminary Evaluation: Results 



  Problems: 

–  too little data to make significant predictions on the quality of the approach 

 → need more data from more participants over a longer period of time 

 → large-scale study 

–  dataset does not incorporate features potentially highly relevant to music listening 
inclination (user activity and mood) 

Preliminary Evaluation: Results 



  collected user context data from JKU students over a period of 2 months 

  about 8,000 listening data items and corresponding user context gathered 

To be analyzed: 

(i)  How well does our approach perform to predict the preferred artist based on a given user 
context vector? 

Results for predicting class “artist”:  
 ZeroR (baseline) classifier  15% accuracy 
 k-nearest neighbors   42% accuracy 
 JRip rule learner    51% accuracy 
 J48 decision tree    55% accuracy 

Large-scale Evaluation 



Matching Places of Interest and Music 

recommend music that is suited to a place of interest (POI) of the user (context-aware) 

(Kaminskas et al.; RecSys 2013) 



Matching Places of Interest and Music 

Approaches: 
•  genre-based: only play music belonging to the user’s preferred genres (baseline) 

(Kaminskas et al.; RecSys 2013) 



Matching Places of Interest and Music 

Approaches: 

•  knowledge-based: use the DBpedia knowledge base (relations between POIs and 
musicians) 

(Kaminskas et al.; RecSys 2013) 



Matching Places of Interest and Music 

Approaches: 
•  tag-based: user-assigned emotion tags describing images of POIs and music, 

Jaccard similarity between music-tag-vectors and POI-tag-vectors 

(Kaminskas et al.; RecSys 2013) 



Matching Places of Interest and Music 

Approaches: 
•  auto-tag-based: use state-of-the-art music auto-tagger based on the Block-level 

Feature framework to automatically label music pieces; then again compute 
Jaccard similarity between music-tag-vectors and POI-tag-vectors 

(Kaminskas et al.; RecSys 2013) 



Matching Places of Interest and Music 

Approaches: 

•  combined: aggregate music recommendations w.r.t. ranks given by knowledge-
based and auto-tag-based approaches 

(Kaminskas et al.; RecSys 2013) 



Matching Places of Interest and Music 

Approaches: 
•  genre-based: only play music belonging to the user’s preferred genres (baseline) 

•  knowledge-based: using the DBpedia knowledge base (relations between POIs 
and musicians) 

•  tag-based: user-assigned emotion tags describing images of POIs and music, 
Jaccard similarity between music-tag-vectors and POI-tag-vectors 

•  auto-tag-based: using state-of-the-art music auto-tagger based on the Block-level 
Feature Framework to automatically label music pieces; then again use Jaccard 
similarity between music-tag-vectors and POI-tag-vectors 

•  combined: aggregate music recommendations w.r.t. ranks given by knowledge-
based and auto-tag-based approaches 

(Kaminskas et al.; RecSys 2013) 



Matching Places of Interest and Music 

Evaluation: 

•  user study via web interface (58 users, 564 sessions) 

(Kaminskas et al.; RecSys 2013) 



Matching Places of Interest and Music 

Evaluation: 
•  Performance measure: number of times a track produced by each approach 

was considered as well-suited in relation to total number of evaluation 
sessions, i.e. probability that a track marked as well-suited by a user was 
recommended by each approach 

(Kaminskas et al.; RecSys 2013) 



SUMMARY 



Various approaches to extract information from the audio signal 

Various sources and approaches to extract contextual data and 
similarity information from the Web 

Multi-modal modeling and retrieval is important and allows for 
exciting applications 

Next big challenges: 
•  modeling user properties and context 
•  improve personalization and context-awareness 
•  situation-based retrieval 
•  new and better suited evaluation strategies  

Music Information Retrieval is a great field 
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