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Conclusions .

Promising directions
Nonlinear adaptations of singular value
decompositions ,
‘Local SVD models for data representation ,used in
weather prediction as well as non parametric data
modeling
‘Multilinear and separation of variable approach,for
functional approximation and effective operator
calculus .

* Basis selection methods for dimensional reduction.

Independent component analysis ,sparse bases and
localized adapted functional transcriptions .




Not Today !
BOTTOM-UP APPROACH

1.CHECK NEIGHBORING BOXES: IF GOOD
DESCRIPTION THEN COMBINE.
2.IF COMBINE, REPEAT. IF DON'T COMBINE,

STOP.
3. REPEAT UNTIL TREE EXHAUSTE

N
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COMBINE?

|| COMBINE?
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almost afl peints on K
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Bw(Q) = inf( sup 1(Q) " distance(z, L))

Where:
1. K = Blue Set
2. Q = Cube (Or Square)
3. L = Red Line
4. inf is over all choices of lines
S.supisoverallzinKNQ

SO PB(Q) is the NORMALIZED DISTANCE FROM K TO THE
BEST APPROXIMATING LINE.

COMMENTS:
1. P(Q) is VERY SENSITIVE TO NOISE

2. THE UNITS OF B.(Q) ARE DIMENSIONLESS
(INDEPENDENT OF THE LENGTH SCALE OF Q)
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Definition of 3 for Probability distributions (u)

* /

/'
» *

B2(Q) = inf(u(Q)" [(1(Q) distance(z, L))*dp(z))"*

Where:
1. y = Probability Distribution
2. Q = Cube (Or Square)
3. L =Red Line
4. inf is over all choices of lines
5. Integral is Over Q

SO B2(Q) is the LEAST MEAN SQUARE DISTANCE TO THE BEST
APPROXIMATING LINE (W.R.T. y ON Q)

COMMENTS:
2.p2(Q) is NOT SENSITIVE TO NOISE
3. THE UNITS OF B,(Q) ARE DIMENSIONLESS

(INDEPENDENT OF THE LENGTH SCALE OF Q)
4. This is Classical Statistics




Higher Dimensions: Definition of [} for Probability distributions (u)

Suppose M is on R" and d <n (d= Dimension to be studied)
B2,4(Q) = P2(Q) = inf(u(Q)" [ (1(Q) " distance(z, P))*du(z))"*

Where:
6. Y = Probability Distribution
7. Q = Cube (Or Square)
8. P = Hyperplane of Dimension d
9. inf Is Over All Choices of Hyperplanes P
10. Integral is Over Q

SO P2,a(Q) is the LEAST MEAN SQUARE DISTANCE TO THE

BEST APPROXIMATING HYPERPLANE (W.R.T. uON Q)
COMMENTS: As previously, this is classical statistics. The quantity

B2(Q) is dimensionless.
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ing KNQ

smallest width of a strip contain
1(Q)

Bg="

Theorem (P. VV. Jones, 1990)
K is contained

be a subset of Rl.
) and

Let K
e length <= diam (K

in a curve with finit
Y65 1(Q) are finite.

NMoreover, the length of the shortest curve
containind K is comparable to

giam(K) + ZFg U@ (g=6)

p. W. Jones, 1990)

Theorem {C- Bishop,

in R™ and if J(z) £ M

for all ¢ € o K is contained in a curve
of length not exceeding cleCEMdiam(K).
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Figure 1: Wavelet Pyramid
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DICTIONARY

wavelets

B numbers

a; . for function f

ﬁij for set K

' analysis and synthesis
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-analysis and synthesis

of curve ' 2 K
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I(r) ~ 63 - 1Q)

square function

Wy(z)?

J (x)
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Golden mean Siegel disk Page 3 of 5
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Ficurt 2. Brownian frontier
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The Stochastic Loewner evolution (SLE)

Chordal SLE. is a collection of random conformal

maps
g :-H — H

satisfying the differential equation

2
Orgi(2) = %(2) — \/EBti go(2) = 2,

where B, is a Brownian motion.
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Trace of SLE,
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Needs.

* Modeling and simulations of complex
phenomena depending on many parameters
require efficient computational
representations (or transcriptions)of objects
in high dimensions .

« A Mathematical/Algorithmic language for
organization and structuring of complex
natural phenomena,extending the traditional
formulas.

( Coifman )
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Needs.

* Modeling and simulations of complex
phenomena depending on many parameters
require efficient computational
representations (or transcriptions)of objects
in high dimensions .

» A Mathematical/Algorithmic language for
organization and structuring of complex
natural phenomena,extending the traditional
formulas.

C Coifman )
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