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Introduction

Motivation for Deep Learning-Based Music

Recommendation

» Music recommenders are systems that aim to
recommend music to users based off existing preference
+ Often use collaborative filtering techniques
» Types of data include reviews, listening habits, and

music characteristics such as genre and tags

» However, these systems require existing usage data, or

artist metadata

Goal: Determine artist similarity @ @
solely using audio data

* Input data: Audio track, or set of
audio tracks, from two artists (more
accurately, mel-spectrograms)

* Output data: Similarity score, from 0
to1

Dataset

Similarity Metric
+ Similarity metric was constructed using Last.FM listener
data
» 17 million records relating user IDs to artist IDs, with
number of plays
» Metric constructed by counting co-occurrences
between all pairs of artists and normalizing

Audio Data

+ Artists were matched to artist profiles on Spotify, with
iTunes as a fallback

» 30 second track samples of top 3 most popular tracks
scraped

+ Converted to mel-spectrograms with librosa, size 256x64
(256 timesteps, 64 frequency bins)

Input Output

[0.98,0.14, ...]
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Methods

Neural Network Design

« Two inputs, one output
— Siamese networks
well suited
Model performs several oo zaoa
1D convolutions, with
interspersed
BatchNorm, MaxPool,
ZeroPad layers
Temporal max pool
along time axis —
removes time-
dependence of features (0T L8 e,
Dense layer, then L1 L
norm of the difference
between the two
outputs from each T
siamese network lmmm
Final neuron calculates
output
MSE loss used
Input uses pairwise
combinations of audio
samples for two artists

64

D conv (ReLU, 128 flters),
BatchiNorm, 2«1 MaxPool, ZeroPad
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First layer fllter welghts
* Most filters are fairly noisy — no
discernable patterns

« Filters 4 and 64 seem to respond to sharp
bass, kick drum or hip hop bass?

« Filter 99 responds to complex pattern

followed by silence, beat detection?

Results

Accuracy Metric
* MSE is good as a loss function, but more relevant
accuracy metric needed
Metric designed which uses model to estimate artist
rankings, then comparing with ground truth using
unordered accuracy and edit distance
n [Edit Distance Unordered Distance
5 01469(0.1143) 70138y |
s .1633(0.1543) 10573105543
Sample Suggestions

Ground Truth Model Baseline
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Future Work

+ Design better similarity metric — based more on audio
similarity, or even ratings
+ Collect more audio data for each artist
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