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Two data modelling cultures for BIG DATA measurements: 

Hybrid 
Subspace
Modelling

AI:
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Neural Nets 
Deep Learning

Relatively easy Relatively easy Relatively easy

Too easy Too difficult Impossible?

Data modelling Starting Using over time New insight

Black box
AI
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Musical analysis: 
Looking for main

harmonies, rhythms
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AI
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Edvard Munch: SCREAM

«Harmony #1                                                              #2                                      #3

Principal components #1                #2                          #3                       #4                         #5                      #6
Principal components #1                #2                          #3                       #4                         #5                      #6

Norwegian Electro-Optics NEO / NTNU Gjøvik

IdleTechs AS, Trondheim Norway:

Hyperspectral 
imaging: 

=1,2,…,200 
wavelengths  
in each pixel

Multivariate
data modelling

Edvard Munch: SCREAM
Else Tronstad: Nature’s SCREAM
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Time

Hyperspectral VNIR sensitivity

«Lightness»

Brown color

Moisture

Hyperspectral time series analysis: 
hyperspectral image data streams interpreted
By modeling known and unknown variations
Petter Stefanssona,*, Joa˜o Fortunab,c, Hodjat Rahmati (2020)

«Harmony» «Rhythm»

300 million spectra,

300 million spectra, each with
>150 wavelength channels
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Time

Hyperspectral VNIR sensitivity

«Lightness»

Brown color

Moisture

Hyperspectral time series analysis: 
hyperspectral image data streams interpreted
By modeling known and unknown variations
Petter Stefanssona,*, Joa˜o Fortunab,c, Hodjat Rahmati (2020)

«Harmonies» «Rhythms»

Only 8 «harmonies» explained 99.98% of variance
in 300 million spectra, each with >150 wavelength channels
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Lightness and moisture during drying: Two phases

Known «harmony»: Free water

Unknown «harmony»: Bound water ?

Drying starts
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Spatial shrinkage during drying: Two phases
Drying starts Drying ends

Drying starts

Vitale R, Ruckebusch C, Burud I and Martens H (2022)
Hyperspectral Video Analysis by Motion and Intensity Preprocessing and Subspace Autoencoding.
Front. Chem. 10:818974.    doi: 10.3389/fchem.2022.818974
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www.idletechs.com

«Look for the underlying harmonies!»

Thank you!
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http://www.idletechs.com/
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Data 
Processing:

Find the main
harmonies and 

rhytms

Human 
Perception,

Interpretation
and Use
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