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Introduction

Problem: Polyphonic sound event detection and localization (SELD)

Challenges of SELD task : Noise, reverberation, interference, polyphony,

non-stationarity, association between sound classes and directions of

arrival (DOA), etc..

Objective: Understand the major sources of errors in SELD task.

Approach: Error analysis on different SELD models and datasets.

Evaluation metrics

• Sound event detection (SED): Location-dependent error rate (𝐸𝑅≤𝑇)

and F1 score (𝐹≤𝑇). T is DOA threshold (typical value is 20°)
➢ 𝐸𝑅≤𝑇 = 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑜𝑛 + 𝑑𝑒𝑙𝑒𝑡𝑖𝑜𝑛 + 𝑖𝑛𝑠𝑒𝑟𝑡𝑖𝑜𝑛 𝑒𝑟𝑟𝑜𝑟 𝑟𝑎𝑡𝑒

➢ 𝐹≤𝑇 = 2
𝑝𝑟𝑒𝑐𝑖𝑠𝑜𝑛 ∗𝑟𝑒𝑐𝑎𝑙𝑙

𝑝𝑟𝑒𝑐𝑖𝑠𝑜𝑛+𝑟𝑒𝑐𝑎𝑙𝑙

• DOA estimation: Class-dependent localization error ( 𝐿𝐸𝐶𝐷 ) (in

degrees) and localization recall (𝐿𝑅𝐶𝐷)

Proposed error analysis method
• Focus: polyphony, moving source, class-location interdependence,

and class-wise performance.
• Use two public datasets for SELD
➢ TAU-NIGENS Spatial Sound Events 2020 (TNSSE 2020) [1]
➢ TAU-NIGENS Spatial Sound Events 2021 (TNSSE 2021) [2]

• Use two SELD systems that ranked second in the team categories of
the DCASE 2020 and 2021 SELD challenges, respectively.

• System outputs are divided into segments of 1 second. Ground truth
is used to group these segments into different categories such as
polyphony (0, 1, 2, and 3 sources), static and moving sources, etc., in
order to evaluate the SELD performance in each category.

SELD systems

• NTU’20: ensemble of sequence matching networks, evaluated on the

evaluation split of the TNSSE2020 dataset [3].

• NTU’21: ensemble of SELDnet-like networks, trained on SALSA

features, evaluated on the test split of the TNSSE2021 dataset [4].
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Conclusion

• Polyphony and unknown interferences appear to be the biggest

challenges for SELD task as SELD systems struggle to detect all events

of interests (low recall and high deletion error).

• Unknown interferences lead to more substitution errors.

• 𝐸𝑅≤𝑇 is lowest for the polyphonic case that dominates the dataset.

• Moving sources mainly increase the localization errors.

• It is very challenging to further tighten the DOA threshold.

• High segment-wise representation of a class does not necessarily

translate to high SED performance.
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