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Design choices

Weights initialization
Random, Imagenet
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Visual Representation
Spectrogram, Mel, Gammatone

Scaling range
Fixed, Dynamic

Convolutional Neural 
Network (CNN) architecture

MobileNet, DenseNet, ResNet, …



The dataset

MIVIA Audio Events public dataset
• Widely adopted by the scientific community for 

benchmarking purposes

Events of interest
• Glass breakings
• Gunshots 
• Screams



The dataset

TRAINING SET TEST SET

# Events Duration (s) # Events Duration (s)

Background - 58371.6 - 25036.8

Glass Breaking 4200 6024.8 1800 2561.7

Gunshot 4200 1883.6 1800 743.5

Scream 4200 5488.8 1800 2445.4



Performance indices

•Precision

•Recall

•False Positive Rate

•F-beta score
𝐹𝛽 = 1 + 𝛽2

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 ∗ 𝑅𝑒𝑐𝑎𝑙𝑙

𝛽2 ∗ 𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 + 𝑅𝑒𝑐𝑎𝑙𝑙

𝛽 = 0.5



Experimental results



Main findings

Design choice Worst Best Difference

Visual 
representation

Mel 
Spectrogram

0.9209 Gammatonegram 0.9230 0.002

Scaling range Dynamic 0.8772 Fixed 0.9671 0.089

CNN 
architecture

MobileNet 0.9098 Xception 0.9310 0.021

Weights 
initialization

ImageNet 0.9221 Random 0.9222 <0.001



Discussion – background samples

Dynamic range Fixed range
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Thank you for your attention!

For more information you can contact the authors at:

aroberto@unisa.it

Questions?


