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6.003: Signals and Systems Last Time: Describing Signals by Frequency Content
Harmomic content & natural weey o describe some kinds of signals.
Fourier Series
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Last Time: Fourier Series EHI-EH"E'HI'IQ harmmonic components
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Undfieriying properbes. Analogy with sectors n S-spaoe

Let 2, ¢, and 2 represent direction vectors in 3-spaoe.
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a sigmal can be expressexd as a surm of orthogonal cosenponents:
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Crrthogonality: harmonics are orthogonal (1) to cach obher.

where the coefficient of cach osnponent = g dol proddect
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Speech
Harmomic content s matural vy o de=cribe wosse] sounds.
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Speach

Harmomic content m natural weey o desoribe vossel soumds.
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Speech Production

Speech ® goemnerated by the peessage of air from the lungs, through
theer woezal conds, mesuth, amd mas=al covity.

%ol paiuis ﬁ
Foucpam .

ok
Mharra
‘pgan

_..,5/ -

Speech Production

Controdled by cosnplicote] rmoecies, the wocal cords are set ko wi-
bratiomal motion by the passage off air froen the Do

Looking down the throat: vocal ,
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Speech Production

Wibrations of the ol oornds are “hiltered™ by the mooth and neesal
cavities o generate speech.

Filtering

Motion of a filber.

LTI =ystems
@ canmot orembe new freoquencies.

& can onby scale magnitudes and shift phosses of existing cenponents.

Exarnpie: Lowe Pass Filtering with an BC circuit

Lowpass Filter

Calculate the fregeency ressponese of an RO cincuit,
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Lowpass Filtering
Lt the input be o sgueare weawe,
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Lowpass Filtering

Low frequency Souane wave: oy <« 10 R
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Lowpass Filtering

Higher frequency squane wanee: oy o< 1080
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