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Assignment 1: LPA Kernels



A. Foi, Anisotropic nonparametric image
processing: theory, algorithms and applications,

Ph.D. Thesis, Dip. di Matematica, Politecnico di
Milano, April 2005.
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Lez21_A_LPA

Define the LPA filters for a given polynomial order N and over a fixed
support M to perform regression over noisy signals

G. Boracchi



Noisy Signal
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Large M, small N

Biased estimate when the signal frequency is high
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Large M, large N

Lower bias than before when the signal frequency is high
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small M, small N

Lower bias than before when the signal frequency is high

M=5N=2
| [
* noisy
1 ‘ - -original.
High variance in smooth S'm%jte
regions, filter support is e
05 too small to \ |
1 attenuate noise
O —
i M=5N =2
-0.5 - o
Lk . |
1 2 3 4 5
| | | | | | | | | |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

G. Boracchi



small M, comparable N
Lower bias than before when the signal frequency is high
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Assignment 2: Weighted LPA Kernels



Lez21_B_weighted_LPA

Define the weighted LPA filters for a given polynomial order N and over a
fixed support M to perform regression over noisy signals

Use binary weights to compute centered, left and right estimates. See how
these behave w.r.t. signal discontinuities
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Example of binary weights to use
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Handling Discontinuities
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Handling Discontinuities: «centered weights»

M=53,N=2 > AEdM@E Q 7%
16 | | | I ]';Jj_' —
. . . * noisy
The LPA estimate obtained from centered weights — =original
. = L_PA estimate
14 (27 samples), has problem on both sides of the e
discontinuity
12 l‘
The behavior at the perifery is dictated by the zerg """"
padding, who introduced discontinuities
10 - |
or kernel
6 B 0.4 |
AL B | R R B e S o |
2 . o L . : L 3 3 3 L i) 5 0 1‘5 0 5 30 35 0 5 50 n
| R | | | | | | | |
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 09 1

G. Boracchi



Handling Discontinuities: «left weights»
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Handling Discontinuities: «left weights»
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Handling Discontinuities: «right weights»
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Handling Discontinuities: «right weights»
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Handling Discontinuities: «right weights»
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