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Interpolation with B-splines
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Principal Component Analysis

c3

PCA

T T T T T T
0 50 100 150 200 250 300
time (ms)
| n | | | | | |




PCA limitations

* PCA does not use any explicit information related
to the curve shapes or the B-splines shapes

*e.g. the sequence of coefficients c1, c2,.. reflects
time adjacency of polynomial components, i.e.

overlapping 'hills’



Functional PCA

» FPCA definition uses the input curves f (i)

* FPCA is independent of the B-splines used to
smooth fn(t)
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Curve parametrisation
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2D curve parametrisation
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Many segments
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» Narrow focus in Neapolitan Italian
e Focus on
Subject, Verb or Prop. Phrase
Danilo vola da Roma
(Danilo flies from Rome)
« 8 CV syllables
first C was excluded (too short)
VCVCV CVCV CV CVCV

... 15 segments!
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Linear time normalisation
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Landmark registration
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Using landmark registration
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Using landmark registration
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Inside landmark registration
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Using log rates
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multi-segment curve parametrisation
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Try this at home?

* R package fda
* my website: http://lands.let.ru.nl/FDA/

where you find papers, R scripts, tutorials, etc.

* There is more!
 FPCA as re-synthesis tool for perceptual experiment

* FPCA as map to save on manual (ToBl) annotation


http://lands.let.ru.nl/FDA/

appendix
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norm. st

T | | | T
0 100 200 300 400

time (ms)



Take shortest duration

4
II......'...
2 '..-".-
7 g
£
2 04
-2
49"
I I I I [
0 100 200 300 400

time (ms)



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47

