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Some Definitions of “Pitch” (Webster).
Any of various...viscous substances obtained as residues in the distillation

of tars or other organic substances.
To erect, e.g. a tent

To throw, fling
To deliver a baseball to a batter

To toss coins
To sell, peddle or advertise in a high-pressure way
* A particular highness or lowness of tone
+ A particular musical note
To utter...with a glibness typically marked by exaggeration

To chip (a stone) so as to have straight lines and a flat surface

To fall headlong (pitch forward)
N /
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Model the auditory systems to explain pitch measurements.

_ low f
high f

f —» sinosoid —»@j/¢/

Basilar Membrane
f + Df

3f0 4'fO 5f0
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Perceived Pitch
Remains at 200Hz.

2 4 6 810 12 14 16 1.8 Z.W

Figure 16.4 : Virtual Pitch Demonstration.
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Perceived
800Hz 1000Hz 1200Hz Pitch (Hz)

‘ ‘ 200
‘ ‘ 204
‘ ‘ 212

241 ‘

Shift of Virtual Pitch ...Demonstration 1
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800Hz 1000Hz 1200Hz Matching Tone

> 200Hz

850Hz 1050Hz 1250Hz

— > 210Hz

Figure 16.11 : Shift of Virtual Pitch...Demonstration 2.
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Figure 16.5 : Schouten’s Depiction of
BM Responses to a Periodic 200Hz
Pulse Train.
N /
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Figure 16.6 : Ritsma’s Setup to Determine Dominant Frequencies
for Pitch Perception.
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Houtsma and Goldstein

2f, 3f, — 1

- Play into both ears.

Left Ear
2f,

Right Ear
3f,
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Pitch Perception is Central.

Place Periodicity

Helmholtz » Seeback (Missing Fundamental)

Non Linear Hypothsis Lickliders

* -
Schosten
Ritsma *
Houtsma—¢
Goldstein

(Revised Phase Hypothesis)

Miller and Sacks (Physiology)
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4 PHYSIOLOGICAL DATA FROM MILLER AND SACHS

"Representation of Voice Pltch in Discharge

Patterns of Auditory Nerve Fibers"

e

'\ | CF = 330Hz.

200HzZ.

1370H=.
= 1440HZ.

CF = 2000H=z.
CF = 400Hz. 1} £3 = 2760HZ.
l““!l f1 = 480Hz. CF = 2830Hz.

- cF = 970Hz. {| , .
CF = 3620Hz.

LOmg

Il

CF = Characteristic Frequency
\_ Figure 16.7 : Histograms of Spiking Intervals )
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. . Algorithm
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Filter  Elementary
Bank Pitch Detectiors

Figure 16.9 : Block Diagram of the Periodicity Model.

Pitch Pitch
. Detectior Detection I%etecémr;
Input Signal __|4096PT of based on . arlrsel t_o n
FFT Spectral Separation Owifha 10
Peaks betweeen Reference
Peaks Patterns
Stage 1
Stage 2

9 Figure 16.10 : Block Diagram of the Place Model. Y
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Noise

> Delay Line

Figure 16.13 : Comb-Filtered Noise with Different Delays

(Perceived Pitch is Inverse to Delays)
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~66Hz Middle C ~ 265Hz ~ 1065Hz

Figure 16.14 : Comb-Filtered Noise Demonstation.
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