M. Ortigueira (UNINOVA)

Signals and Systems

M. Ortigueira

June 7, 2016

Signals and Systems June 7, 2016

1/7



Historical recipes

@ Euclid’'s Algorithm ( 300 BC).

M. Ortigueira (UNINOVA) Signals and Systems June 7, 2016 2/7



Historical recipes

@ Euclid’'s Algorithm ( 300 BC).

@ Archimedes of Syracuse ( 250) — Optical processing, Integration, ...

M. Ortigueira (UNINOVA) Signals and Systems June 7, 2016

2/7



Historical recipes

@ Euclid’'s Algorithm ( 300 BC).

@ Archimedes of Syracuse ( 250) — Optical processing, Integration, ...

@ Leonardo Bonacci (1170 - 1250) — Liber Abaci (1202).

M. Ortigueira (UNINOVA) Signals and Systems June 7, 2016

2/7



Historical recipes

@ Euclid’'s Algorithm ( 300 BC).

@ Archimedes of Syracuse ( 250) — Optical processing, Integration, ...

@ Leonardo Bonacci (1170 - 1250) — Liber Abaci (1202).
@ Leibniz (1646 - 1716) — Differential Calculus (1675)

M. Ortigueira (UNINOVA) Signals and Systems June 7, 2016

2/7



Historical recipes

@ Euclid’'s Algorithm ( 300 BC).
@ Archimedes of Syracuse ( 250) — Optical processing, Integration, ...
@ Leonardo Bonacci (1170 - 1250) — Liber Abaci (1202).

@ Leibniz (1646 - 1716) — Differential Calculus (1675)

@ Euler (1707 - 1783) — Function definition, transforms, series, ...

M. Ortigueira (UNINOVA) Signals and Systems June 7, 2016



Historical recipes
Euclid's Algorithm ( 300 BC).

Leonardo Bonacci (1170 - 1250) — Liber Abaci (1202).

Leibniz (1646 - 1716) — Differential Calculus (1675)

Euler (1707 - 1783) — Function definition, transforms, series, ...
Gauss (1777 - 1855) — Least-squares; FFT

© © ¢ ¢ ¢ ¢

M. Ortigueira (UNINOVA) Signals and Systems June 7, 2016

Archimedes of Syracuse ( 250) — Optical processing, Integration, ...

2/7



Historical recipes

@ Euclid’'s Algorithm ( 300 BC).
@ Archimedes of Syracuse ( 250) — Optical processing, Integration, ...
@ Leonardo Bonacci (1170 - 1250) — Liber Abaci (1202).

@ Leibniz (1646 - 1716) — Differential Calculus (1675)

@ Euler (1707 - 1783) — Function definition, transforms, series, ...
@ Gauss (1777 - 1855) — Least-squares; FFT
@ Fourier ( 1768 - 1830) — Fourier Series

M. Ortigueira (UNINOVA) Signals and Systems June 7, 2016



Historical recipes

*]
*]
*]
*]
*]
*]
*]
*]

Euclid's Algorithm ( 300 BC).

Archimedes of Syracuse ( 250) — Optical processing, Integration, ...
Leonardo Bonacci (1170 - 1250) — Liber Abaci (1202).

Leibniz (1646 - 1716) — Differential Calculus (1675)

Euler (1707 - 1783) — Function definition, transforms, series, ...
Gauss (1777 - 1855) — Least-squares; FFT

Fourier ( 1768 - 1830) — Fourier Series

Cauchy (1789 - 1857) — Mathematical Analysis, Complex variable
functions.

M. Ortigueira (UNINOVA) Signals and Systems June 7, 2016 2/7



Historical recipes

*]
*]
*]
*]
*]
*]
*]
*]

Euclid's Algorithm ( 300 BC).

Archimedes of Syracuse ( 250) — Optical processing, Integration, ...
Leonardo Bonacci (1170 - 1250) — Liber Abaci (1202).

Leibniz (1646 - 1716) — Differential Calculus (1675)

Euler (1707 - 1783) — Function definition, transforms, series, ...
Gauss (1777 - 1855) — Least-squares; FFT

Fourier ( 1768 - 1830) — Fourier Series

Cauchy (1789 - 1857) — Mathematical Analysis, Complex variable
functions.

Heaviside ( 1850 - 1925) — Vector calculus, Differential equations,
Electromanetic Theory.

M. Ortigueira (UNINOVA) Signals and Systems June 7, 2016 2/7



Historical recipes

*]
*]
*]
*]
*]
*]
*]
*]

Euclid's Algorithm ( 300 BC).

Archimedes of Syracuse ( 250) — Optical processing, Integration, ...
Leonardo Bonacci (1170 - 1250) — Liber Abaci (1202).

Leibniz (1646 - 1716) — Differential Calculus (1675)

Euler (1707 - 1783) — Function definition, transforms, series, ...
Gauss (1777 - 1855) — Least-squares; FFT

Fourier ( 1768 - 1830) — Fourier Series

Cauchy (1789 - 1857) — Mathematical Analysis, Complex variable
functions.

Heaviside ( 1850 - 1925) — Vector calculus, Differential equations,
Electromanetic Theory.

Schuster - Periodogram (1898)

M. Ortigueira (UNINOVA) Signals and Systems June 7, 2016 2/7



Historical recipes

*]
*]
*]
*]
*]
*]
*]
*]

Euclid's Algorithm ( 300 BC).

Archimedes of Syracuse ( 250) — Optical processing, Integration, ...
Leonardo Bonacci (1170 - 1250) — Liber Abaci (1202).

Leibniz (1646 - 1716) — Differential Calculus (1675)

Euler (1707 - 1783) — Function definition, transforms, series, ...
Gauss (1777 - 1855) — Least-squares; FFT

Fourier ( 1768 - 1830) — Fourier Series

Cauchy (1789 - 1857) — Mathematical Analysis, Complex variable
functions.

Heaviside ( 1850 - 1925) — Vector calculus, Differential equations,
Electromanetic Theory.

Schuster - Periodogram (1898)

Wiener (1894 1964) — Stochastic Processes, Linear and Nonlinear
Systems, Control, Cybernetics, ...

Wiener filter; WienerKhinchin-Einstein theorem,Paley-Winer theorem,
Harmonic Analysis
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Signal Analysis and Modelling — Papoullis, Jenkins, Jury, ...
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Discrete-time Signals and Systems — Oppenheim, Kailath, Rabiner,
Markel, Gray, ...
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Time-frequency analysis - Wavelets
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Fuzzy systems
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Quaternions and other geometric methods
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Signal Decompositions
ICA

PCA

EMD

Matching pursuits
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Signal Decompositions

o ICA

o PCA

o EMD
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The End

Thanks!
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