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Task Description

Wfreesound [unr] » from domain-specific tasks
| (domestic audio, smart cars)
WWwireesoundDatasets
| (I AudioSet » to general-purpose sound
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Dataset: FSDKaggle2018

» 41 classes, 11,073 files tralniset test set
> 18h Of training data non-verified mvaer:'il;iae”dy- publicé private
» one ground truth label/clip 5763 3710 1600
train set
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System  Features Classifier MAP@3
Jeong log-mel energies, waveform CNN, ensemble 0.9538
Dorfer mel-weighted spectrogram, log- CNN, ensemble 0.9518
power spectrogram
Igbal og-mel energies CNN, GCNN, CRNN, GCRNN 0.9512
Kele og-mel energies CNN, GBM, ensemble 0.9498
Nguyen og-mel energies CNN, ensemble 0.9496
Wilhelm og-mel energies CNN, ensemble 0.9435
Kuaiyu og-mel energies, MFCC, wave- CNN, ensemble 0.9423
form
Pantic mel-spectrogram, CQT CNN, ensemble 0.9419
Wilkinghoff PLP, MFCC, mel-spectrogram, CNN, ensemble 0.9414
waveform
Shan log-mel energies, MFCC CNN, ensemble 0.9405
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» Goal: recognize the category

among 41 diverse categories ;.5-1 MWM ‘WI H’HHF*H
» multi-class classification | | !
problem =- audio tagging [ Audio Tagging System ]
» Freesound cont.ent: varia.ble i i i
length & recording techniques 2 S B e B ——
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» annotations of varying
reliability

Task Setup & Some Numbers

» public/private leaderboards: 19% / 81% of test set

» evaluation metric: mAP@3 (partial credit for almost correct
predictions)

» maximum of 2 daily submissions

» top-3 winners are required to publish the code

» Judges’ Award to foster novel, problem-specific, efficient approaches
» 558 teams (20 of them submitting 36 systems to DCASE) & 5684 entries

Baseline System

Log mel spectrogram patches
0.25s window, 0.125s hop, 64 mel bands

Conv2D(7x7, stride=1, filters=100)
MaxPool2D(3x3, stride=2x2)

ﬁrained with \

- ReLU activations
- SAME padding
J - Adam optimizer

| (13,32, 100)

Conv2D(5x5, stride=1, filters=150)
MaxPool2D(3x3, stride=2x2)

- batch size 64
- learning rate 10

- 5 epochs (~12 hrs
l (7, 16, 150) on 1 quad-core CPU)
Conv2D(3x3, stride=1, filters=200) - mMAP@3 = ~0.7
ReduceMax() J K /

l (1, 1, 200)

N Cross-entropy loss

SoftMax(41)

41
l (41,) Average predictions
over all clip patches

| l B l mm = l — e Clip-level prediction

Total:
658.1K weights
194.1M FLOPs

Discussion

» Variable-length clips: random slicing vs. fixed-length sliding windows

» log-mel energies, waveform, MFCC, CQT
» Mixup for data augmentation
» Mainly CNN/CRNN: VGG, DenseNet, ResNe(X)t, gated convs

» Heavy usage of ensembles (2 = 30)

» Noisy labels: semi-supervised learning (self-supervision) & robustness
measures (label smoothing, loss masking)
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