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Introduction Properties of fabrics

Soft vs. rough
6.5 − 15.2 cpd
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Introduction Properties of fabrics

Undulated vs. flat
0.5 − 2.3 cpd

Spatial frequency (cpd)
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Introduction Properties of fabrics

Thin vs. Thick
2.3 − 4.3 cpd

Spatial frequency (cpd)
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Introduction

Frequency band manipulations

Spatial frequency bands
0.5− 12.3 cpd: Volume or Shape-from-shading band

2.3− 14.3 cpd: Thickness band

6.5− 15.2 cpd: Roughness band

Multiplicative scaling of frequency band

= FFT−1
(
|FFT

( )
|×

)
Constant total energy
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Introduction Frequency band manipulations

Shape-from-shading band
0.5 − 2.3 cpd

INFLATE ←→ DEFLATE
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Movie_volume.mov
Media File (video/quicktime)



Introduction Frequency band manipulations

Thickness band
2.3 − 4.3 cpd

THICKER ←→ THINNER
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Movie_thick.mov
Media File (video/quicktime)



Introduction Frequency band manipulations

Roughness band
6.5 − 15.2 cpd

ROUGHER ←→ SOFTER
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Movie_rough.mov
Media File (video/quicktime)



Introduction Frequency band manipulations

Transfer of structure
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Introduction Frequency band manipulations

Transfer of structure

& Φ2
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Introduction Frequency band manipulations

Transfer of structure

( + ) &Φ2
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Methods

Stimuli
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Methods

Procedure

After adaptation, decide 
which of the two images is 

thicker. Press key.

Which of the two images  
was thicker?

0.8s

60s/10s

0.25s

2s
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Movie_adapt2.mov
Media File (video/quicktime)



Results

Results
preadapt
postadapt
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Results

Results
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Conclusion

Conclusion

Spatial frequency information plays a role in the perception of
material properties.

The results demonstrate the importance of spatial structure and
scale as opposed to global image statistics.

Structure at specific spatial scales might be directly related to
certain material properties.

The method of frequency manipulation could be useful for fast and
efficient material editing.
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Additional material Soft and rough knits

Soft and rough knits

SOFT

ROUGH
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Additional material Soft and rough knits

Soft and rough knits
SOFT AVERAGE ROUGH AVERAGE

Spatial frequency bands (cpd)
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