


4th-order Ambisonic acoustic scene recordings
Spectral and spatial analysis
Machine listening system

Spatial features outperform spectral

OUTLINE



Use of mono/stereo recordings

Easier to record (maybe)

Inheritance of work from other fields
Applications in smart devices / robotics

Limited to spectral / binaural spatial features

k well (83.3 % accuracy in latest DCASE)

—

Soundman OKM Il Klassik Electret

http://www.soundman.de/en

PREVIOUS WORK



Aircraft takeoff: 110 dB(A) Rock concert: 110 dB(A)




AIRPLANE

https://www.nps.gov/yose/learn/nature/soundscape.htm




Lots of examples of each scene needed

TUT database — stereo
DEMAND database — not enough examples
New database required




mh Acoustics Eigenmike
4th-order Ambisonics — high spatial resolution

8 examples of 8 different scene classes

10 minutes per clip
24-bit / 48 kHz

Available now!

DOI 10.5281/zeno0do.1012809
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Eigenscape audio files
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Windowing -
2048 samples,
50% overlap

Spatial feature extraction
(DirAC)

Spectral feature extraction
(MFCC)

Mean over window

MFCCs (20 per frame) Azimuth estimates 6 (x20)
Elevation estimates ¢ (x20)

Diffuseness estimates g (x20)

18]



X Mel-spaced
Y FIR filter bank

/A



4-fold cross-validation e.g. ] 2 .-.-.

|_'_!

Training Testing

Classifier
Bank of 8 Gaussian Mixture Models (GMMs)



Accuracy [%]

All Features MFCC DirAC Azimuth Elevation Diffuseness Elev/Diff
Feature Set




Classification accuracies using MFCC and DirAC features
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Confusion Matrices

MFCC features Elevation/Diffuseness features
100 100
Beach : 4 1 13 18 14 15 0 Beach 8 27 0 9 0 0 0

BusyStreet 0 1 0 6 0 1 0 30 BusyStreet 0O E 1 9 3 0 1 0 30
Park O 7 6 31 0 4 7 Park O 0 0 29 0 1 6

60 60
PedestrianZone 0 1 1 19 §) 18 3 PedestrianZone 0 1 0 1 0 2 0
QuietStreet 0 6 12 20 0 0 5 QuietStreet 0 9 8 9 E 0 1 §)

40 40

ShoppingCentre 0 0 0 29 0 ﬂ 1 0 ShoppingCentre 0 0 0 0 0
TrainStation 0 29 2 29 11 3 26 0 20 TrainStation O 0 0 4 5 20
Woodland O 0 10 2 4 0 0 Woodland O 0 1 0 12
0 0

B BS p PZ QS SC TS W




Accurate classification with spatial features
E/D features outperform MFCC
Important initial result — spatial features valuable

Spectral similarity and spatial similarity not the same

Good, not perfect accuracy validates EigenScape
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