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Overall goal Comparison between ensemble /non-ensemble
systems

o Study the correlation between Sound Event Detection (SED) systems
performance metrics and energy consumption-related measures.
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e Provide insights for a better balance between performance and energy
eficiency in SED systems development.
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Why studying energy consumption? R SEDE

e The environmental impact of deep learning models has been dominated by (a) Relation between PSDS and energy (b) Relation between PSDS and energy

: : : consumption at training for the 15 best consumption at training for the 15 best
the persistent demand for high accuracy and effectiveness. P 5 P 5
ensemble systems. not-ensemble systems.

e Comparing accurately the energy of different models is not straightforward.

e There has been an increaging trend of models parameter Complexit}/'. e Ensemble is U.S@fU.l fOf Combining weaker SyStemS fOr better performa,nce,
while a single system can still achieve good results more efliciently.

Analysis setup and evaluation metrics

Thresholding based on energy consumption

e Focusing on 2023 submissions with normalized energy consumption.

e Performance evaluation with polyphonic sound detection score (PSDS). System complexity MACs Linergy train
_ﬂ | | | _ﬁ Max  PSDS 1 Max PSDS 1| Max PSDS 1
e Energy weighted polyphonic sound detection score (EW-PSDS): T R 050 199 B 550 53 00 070
In kthasehne . ' ' ' ’
EW — PSDS = PSDS % W (1) Median 6 M 0.99 4 B 0.99 2.33 0.96
submission 25th 5 M 0.55 012M  0.55 0.99 0.55
: : . T 62 190. .02
Relation between system complexity, MACs and Al | LB .02 21 0.0 000 0.0
. Median | 67 M 0.01 2B 0.60 9.34 0.60
CHCTsy consuinption 25th | 25 M 0.61 3B 0.58 459  0.60
S . - n Table: PSDS when system complexity, MACs and training energy are thresholded. The top
ilog ® e —— glog ¢ o ¢ section is related to not-ensemble systems, the bottom section is related to ensemble systems.
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Figure: Relation between PSDS and EW-PSDS at training for 2023 entries.
(c) PSDS and energy consumption at (d) PSDS and energy consumption at testing | | | |
training on 15 top-performing systems. on 15 top-performing systems. We should aim to the top-right corner: systems able to right high performance,

not underestimating the environmental impact they are going to have.

e The top-performing systems are not the ones consuming the most energy:.

. o | | | Conclusions and future works
e These three different metrics independently are insufficient to provide a

comprehensive understanding of the system'’s footprint.

e Relying on a single metric is insuflicient for accurately measuring a system’s
footprint.

e Energy at training can be considered as a first (gross) indicator of what

would happen at testing phase (but other factors are involved).
e Systems consuming the most energy (or having the most MACs) do not

necessarily outperform less computationally expressive systems.
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