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Manuals, stops, and pipes.
Oh my!
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Pipes - one for each note.
Ranks of pipes - aka stops
Length of pipes, 8’, 16, etc.
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Manuals

Pedalboard

Stops

Divisions

Swell pedal

Registration

motab has 6 divisions and 206 ranks (147 stops), 11,623 pipes. (not the largest organ)
the bigelow (pictured above) has 3 divisions, 7 ranks, probably abt 400 pipes.
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Identity Registration ot
Organ Recordings
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Motivation

Instrument Recognition: harder but easier
Pedagogical
Practical

i Because 1t’s there
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harder: real world recordings, reverb, polyphony, mixing of stops

easier: essentially constant spectrum, constant volume between and during notes, simultaneous
attack, simple nature of organ sound

pedagogical: what stops did a master choose?

practical: what stops should | choose to sound like X? (train on my organ, test on X)
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Organ l1mbre

R PO . P P PO 0P 0 . 0 P VY PO P P P V0P 0 P O V0 V0O O P P VSV P . P 0 V0 O 0 P VO P . P

< Stable

< Predictable
| < Each stop distinct
< Additive by combining stops

T
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Harmonic Series
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THE PITCHES PRODUCED BY FOUNDATION AND MUTATION STOPS |
OF THE 8 SERIES WHEN LOW C IS PLAYED |
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T e 8/9' Twenty-third (None)
i | —= 1" Twenty-second (Sifflote) i
‘ ‘ iR ]'f?' Flat twenty-first (Septieme)
1

Paruals:

L —= 15" Nineteenth (Larigot, Quint)
—= 1%’ Seventeenth (Tierce)

! | L= 2' Fifteenth (Super Octave)

. —= 2%" Twelfth (Nazard, Quint) ’
! —= 4" Octave

L« 8" Fundamental !
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harmonic partials
mutation stops
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Aeolus Stops (Middle C)

R PO . P P PO 0P 0 . 0 P VY PO P P P V0P 0 P O V0 V0O O P P VSV P . P 0 V0 O 0 P VO P . P |

Frequency

200 [
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log-frequency
distinct harmonic patterns
point out bombarde, which we’ll see in 2 slides
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Principal 8" and Flote 8’
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Aeolus synthesis parameters
harmonic level (dB)
cue bombarde
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Bombarde 32’ |
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reeds - lots of harmonics



BT A P L A T LT T L P A P S R R T ST R LT S R L L B T T LT L RIS VN P s A g o n———— L P L L L LR L S S B AT R R 1 T T S R TR ST L e PR L T e T s
el et PR PR L Rl s e P et S s iy il iy HriEEe ik L

i PR pef ettt el : el
gy fas iy T
! i
] ]
( ] ( 1 t
1
'
1 p
1
1
| |
: R T P O8O O 1R O O T 1T O 1O T O O 1O 7O 1 T R PO PR 08 18 7T PO VTR D T T 16 1S 7O 1O S 1O 10 7O 1R U8 1O T T R 108 7O 16 O 1 |
: .
! |
1
i |
1 i
H E
1 i
i |
H .
I :
i
! i
i !
: :
: :
i 1
! 1
1 1
i |
I 4
E '
i
H 1
i i
i
i :
1 1
1 !
| i
1
1
1 > .
1 [9) i
i 5 !
1 =1 '
' <2 3
1 9} |
' = :
i w i
i |
1
i
| |
i i
. i
i
H 4
i i
! i
1 E
i ,
1 1
i |
d E
1 i
i 1
i i
p 1
1 E
H 1
| |
| i
1 ] |
i !
i
0 2 4 6 8 10 12 14 16 :
|
) i
Time ;
I
i
i
q
P
e T T e a1 e L e o ke e o T Lk e e R oy P P 1 e P e T R s P o o N et L ok tmin s = e pinginN A e i S

Remember, each pipe is a unique instrument

Note how things get more sparse in the upper register. probably because we hear high sounds
louder, so for balance it would be voiced to have high notes be softer.

principal 8 iirc
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Bars problem: the bottom bases are combined to make the top. The cause of the top are multlple
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Imagine adding them together and the resultant harmonic spectrum
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This from klingseisen/saund.
Mine will be supervised instead of doing prediction (aka simple 2-layer neural network)

think it should work, but if not or if it doesn’t seem optimal may be other ML techniques to explore.
But | don’t know off-hand which one support multiple outputs like a NN
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Polyphony

ae e [% snd: export.wav .

i 1
| File Edit view Options Help |
1 —_— H
: a|e ;
i |
|

! i
; 10000 !
i ] ;
1 1
: . |
i i .
f _ i
‘ :
i | !
i _ |
] - - —— i
| re— . v— :
i 1000 i
i . . e ;
1 -

| i - - i
! i m 1

] 100
i
i i
i 1
1
1 n "
i
i
=l |- ' I T I T I ' I m I T I T I T I ' I ]
§ ni Tme oon - 3
(@ [ : i
-wac_____________________________________._-_-.—...—O._________ o :
1
export.wav lg .« |
p Clsyne ple o :
|
i
q
P
e T T e a1 e L e o ke e o T Lk e e R oy P P 1 e P e T R s P o o N et L ok tmin s = e Pt e e i

c,egq,C

e has little overlap with c (one harmonic)

g little overlap with c or e (one maybe two harmonics)

¢’ has more overlap, but still many of _its_ partials are untouched.
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¢

< ldentity stops 1n 1solation by modeling harmonic
spectrum.

¢
L

Identity stops in mixture with neural network.

/
X4

Handle polyphony by picking fundamentals
bottom up

¢

<= Belief “histogram”
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Algorithm
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< '|rain statistical models on 1solated stops.

< '|rain neural network on random stop
| combinations generated from statistical models.

< Iind fundamentals, identity stops, build belief

histogram until convergence.

1
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Steps 1 and 2 are one-time, Step 3 relatively fast, since no learning.
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' Potential Probl
é R PO . P P PO 0P 0 . 0 P VY PO P P P V0P 0 P O V0 V0O O P P VSV P . P 0 V0 O 0 P VO P . P i
| < Multiple divisions
(simultaneous hypotheses?)
| sy |
<= Registration Changes
i < Sub/Octave Coupling
| <= Swell
<= Tremolo
<= (elestes
f
|
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< 10 seconds ot each (G, D#, F'#, A 1n each stop

> Monophonic melodies in each stop 1n 1solation

< Monophonic and Polyphonic music on one
| division with typical registration

< Polyphonic music on multiple divisions

{ < As many organs as possible

1
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music pieces for testing, maybe a little training but without hoping to exhaust the possible
combinations (random model-generated harmonics for that).
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Data gathered—]July 26

\/
L X4

Stop models—August 2

/
X

Stop mixtures—September 6

o

| = Simple polyphony—Beginning of October

/
L X

Full polyphony—Middle of November

\/
%

Multiple divisions—December

Dissertation/Delense—End of March
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