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What is meter?
How to quantify meter?

How complex is Distler’'s music?
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1. Pulse

Definition 1. A pulse P = {p;} for i € N is a finite ordered set of infinitesimal time
points whose adjacent elements are separated by a constant value, the pulse duralion

Tp = |piy+1 — pil, Vi.

cf. Cohn (2022), Hasty (1997)
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2. Minimal meters

Definition 2. A minimal meter My, is a pair of pulses (P, ) such that P, C P;. The

definition implies 7p, > 7p,, and thus that I is slower and P, faster.

Tp,
r 1
P2 @
P1 & @
\ﬁ_l
TP]

]\lmin= (PJ» P2)

pulse ratio a
TPy =@-Thy; G EN

cf. Cohn (2022)
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3. Simple meters

Definition 3. A simple meter M, is a minimal meter M,,;, of cardinality £ = 2. Simple
meters fall into exactly two types: duple melers M(2), where 7p, = 2 - 7p,, and (riple
meters M(3), where 7p, = 3 - mp,.

Tp, Tp,
1 1
| \ | |
P2 2] P2 ®
P @ ® P ° e °
! ! <— equidistant
—— — 9 )
,tatum
— —_N

cf. Cohn (2019),
Cooper & Meyer (1963) duple triple



Julius-Maximilians-

UNIVERSITAT
WURZBURG

4. Compound meters

Definition 4. A compound meter M, is defined as a concatenation of S € N+ simple

(2)

meters Ms’. This concatenation is represented as a symbolic sum of the form
M,=MWD 4+ M® ...+ MO),

where the + sign denotes the linking of partitions, not numerical addition. For example, a
compound meter built of a duple, a triple, and another duple meter is written as 2+342.
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5. Deep meters

Tp,
4 ®
3 ] ®
PZ ® ® ® L]
P1 L @ £+ L] L] ) -]
\_'_l
M=(P,, P,, P;, P) M(2+2+2+2)

~ not necessarily
equidistant

<— equidistant
tatum”
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6. Taxonomy

meter
simple complex / compound /
2,3 additive
1sochronous non-isochronous
242, 343 2+3, 342
24242, 34343 34242, 2+3+2
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e the cardinality k;

1. Structural features of meter

(k = 4)

Tp,
P4 L
P; o
P, |e ° °
P] [ J [ k3 (] [ J [ J
l_'_l
M=@P,, P,, P;, P)) M(2+2+2+2)

e the number m of different single meters (duple or triple meters) that constitute a meter;

and

e the number of summands S that constitute a meter. (S=4)

(m=1)

10
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2. Metric complexity

Cun) =k+

m+ S

cf. Cohn (1992), Rundall (2011)

11
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2. Metric complexity

CM(T?,) =k +

Conditions:

e C,(2)=C,3)=1

e C, (2+3)>C,(2)

e C,(2+3+3)>C,(2+3)

e C (3+2+2)>C (3+3+3)

m+ S

cf. Cohn (1992), Rundall (2011)

12
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2. Metric complexity

CM(T?,) =k +

Conditions:
o C(2)=C,(3)=1 cf. Rundall (2011)
e C,(2+3)>C,(2)

o C,(2+3+3)>C, (2+23)

e C,(3+2+2)>C, (3+3+3)

m—l—S

13
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2. Metric complexity

Cum(n) =

Conditions:

e C,(2)=C,(3)="1

e C (2+3)>C,(2)

e C(2+3+3)>C, (2+3)

e C,(3+2+2)>C, (3+3+3)

k + 1+ S — 4.

Temperley (2001), Cambouropoulos (1998)

Desain & Honing (2003), Hannon & Trehub (200%5), Yates et al. (2017)

14
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2. Metric complexity

Definition 5 (Metric Complexity). Let Ms € {M(2), M(3)} denote a simple meter. Let
M. be a compound meter composed of S € N simple meters. Let M € {M;, M.} be a
meter of cardinality k. Let m € {1,2} denote the number of distinct simple meter types
present in M. n represents the partition of simple meters that constitute M.

Then the melric complexily Cpr of the meter M is defined as:

Cun)=k+2-m+ 8§ — 4.

15
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2. Metric complexity

M time |k |m | S | Ca
2 278 (2| L | I 1
3 38 |2| 1|1 1
242 2/4 |3| 1|2 3
3+3 6/8 3|12 3
243 o/8 | 3|2 |2]| S
3+2 98 |8 |2 | 2| &
24242 3/4 |3|1|3]| 4
3+3+3 9/8 (3] 1|3 ]| 4
3+2+3 &8 |3 |2 | 3| B
3+2+4+2 7 /8 |42 3| T
2424242 4/4 (4|1 4] 6
3+24+243 10/8 | 4|2 |4 8
242424242 | 5/4 |4 |1 | 5| T

16
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2. Metric complexity

M time | kK | m | o) | Cu

2 2/8 | 2 ' ;P

3 3/8 | 2 —_

242 2/4 |3 || °

3+3 6/8 | 3| | P o :

2+3 5/8 |3 || P, . . .

3+2 5/8 |31,

94949 3/4 |3 el

3+3+3 9/8 | 3 7,

3+2+3 8/8 | 3

3-+2+2 7/8 | 4| M5 RD M(2+2+2+2)
| 2424242 4/4 4|1 | 4 6_,

3+2+2+3 10/8 4] 2 | 4| 8

242424242 | 5/4 (4| L8] 7
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Hugo Diltler 7 Der Yalytreis

Gine Sammlung von 52 zwei- und dreeiftimmigen geift-
licdten @hormufifen zum BGebraudy in Riedyen, Sdul- und

- Y
L aientyoren Opus 5
g 51
Bei - lamd, reif e Bim - = = mel
= = Fe=e=m= =
land, reif die  Bim T mel af,
N R
die Bim - mel auf her= ab, hev -
Rajd) wnd leicht .
4. > ’
y > +— > 1
=F —f—— & 47 F
1. £obt | Gott, lobt Gott, Tobt Gotit, ihe
™ [N (j) - T I’ - i 2 2 o |
 S— = r =t i = > E— f,.
1L.Lobt  |Bott, Ilobt |Gott, Tobt Gott, ihr  Chri ften
Distler (1933) ; ; ()
Strinning (2023) $ 5 = = == = ‘
Redden-Liotta (2020) (o.f) =

1. £obt
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Lucas, Hofmann, digital editor

. O Heiland, reiss die Himmel auf
- Maria durch ein' Dornwald ging
. Nun komm, der Heiden Heiland
. Es kommt ein Schiff, geladen

. Mit Ernst, o Menschenkinder

. Macht hoch die Tuer

. Christum wir sollen loben schon
. Gott sei Dank durch alle Welt

9.
10.

Ehre se1 Gott in der Hoehe
Lobt Gott, ihr Christen, allzugleich

Hugo Distler
Der Jahrkreis



Julius-Maximilians-

UNIVERSITAT
WURZBURG

Jahrkreis
corpus:

52 motets

350 A

300 A

250 A

Frequency
N
o
o

150 -

100 -

50 A

Frequency of Time Signatures

357

143

123

73

55

36
24 23
14 10

44  6/4

3/4 2/4

3/2 5/4 ql 2/2 C 8/4 7/4 1/4 2/1 5/8
Meter

6/8

9/4

21
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Jahrkreis 350 -

corpus:

300 -

52 motets  2s0-

Frequency
N
o
o

150 A

100 A

50 A

Meter Frequencies in Corpus

357

22
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Unique meters per motet

'm ‘V

61 Mean = 2.57
Std Dev = 1.54
Median = 2.00
5 .
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

mean

Motet

“How many different time signatures occur in the motet?”

23
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Total Metric Complexity of Jahrkreis Motets

129

Mean = 33.89
Std Dev = 28.62
120 A Median = 23.00

100 A

80 A
72

60 -

Total Metric Complexity

20 A

6

4 4

0 0

o oN M n O~ o — N M '] ~ © A N M S N O~ 00 — m — N ™M n © ~ 0 0 —

mean

Motet

We calculate and add up the complexity values for these meters according to the table.




Julius-Maximilians-

UNIVERSITAT
WURZBURG

Normalized Metric Complexity of Jahrkreis Motets (per tatum = eighth-note)

0.471
Mean = 0.179
0.432 | Std Dev = 0.124
Median = 0.148
0.4 0.388
0.378
0.354
. 0.35( cis0
et
[e]
<
£ 0.3 .
°=
2
(]
o
[}
Q
>
]
3 0.2-
B > 0.179
5 0.164 0161
O
0.1 A
0.0 -
5‘888888888:.‘ﬁﬂ328:2282NﬁﬁﬂﬁRﬁﬂ%H%%%ﬂﬁR%%S??@#QSS?@%R%§
Motet

We normalize the complexity values by the number of tatum beats per motet.
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Total Metric Complexity of Bach Chorales
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Chorale (BWV)

Using the same initial conditions, we calculate the complexity values of a random selection of Bach chorales ,4
for comparison.
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Metric Complexity of Bach Chorales (per tatum = eighth-note)

["a}
~
i Mean = 0.063
0.12 Std Dev = 0.019
Median = 0.062

0.10 +

0.08

0.06 -

0.04

Metric Complexity per eighth note

0.02 A

0.00 -

(=]

Bﬁﬁﬁﬁﬁﬁ§§§E§£§S§§§EEEEEEEEE%E%EEEﬁﬁﬁ%mmﬁﬁﬁﬁﬁ'ﬁE%ﬁﬁﬁﬁﬁﬁﬁﬁﬁ%&ﬁ&%&ﬁﬁﬁ%%&g
Chorale (BWV)

And we normalize these values, too. 27
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Discussion

e Researcher has to define tatum
e Commutative formula & non-commutative perception (2+2+3 vs. 3+2+2)
e Normalization by N

e Validation through experiments

28
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Conclusion

e Useful tool for comparing music meter-wise
e Applicability for other symbolic corpora needs to be researched

e Meter is more than time signatures

29
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Thank you for your attention.
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