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Wie Tone in

den Computer passen
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Signalverarbeitung

Akustisches Signal = Schall
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Gerdusche Sprache Signalverarbeitung
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Signalverarbeitung

Akustisches Signal = Schall
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Ausbreitung von Druck- und Dichteschwankungen




Signalverarbeitung

S
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Signalverarbeitung

Kondensatormikrofon
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Signalverarbeitung
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Signalverarbeitung

S
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Signalverarbeitung
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Signalverarbeitung

Hembron

Q

Tektrode
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Signalverarbeitung

Hembron
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Signalverarbeitung

Analoges Signal

B A
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Signalverarbeitung

Analoges Signal

Hembron
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Signalverarbeitung

Digitales Signal
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Signalverarbeitung

Digitales Signal
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Signalverarbeitung

Digitales Signal
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Abtastrate: 44100 Hz Signalverarbeitung

Digitales Signal
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Spache und Musik
Wie sieht das aus?
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Langwellig

ANST MC
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton0'){ocgs[i].state=false;}}



2.089795


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton1'){ocgs[i].state=false;}}


2.089795


Langwellig

440Hz Messton

UNIVERSITAT GREIFSWALD
Marcus Vollmer 13.06.2014, 5/17



var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton2'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton3'){ocgs[i].state=false;}}


Kurzwellig
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton4'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton5'){ocgs[i].state=false;}}


Kurzwellig

1kHz Pegelton

UNIVERSITAT GREIFSWALD
Marcus Vollmer 13.06.2014, 5/17



var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton6'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton7'){ocgs[i].state=false;}}


Hortest

440Hz Messton
1kHz Pegelton

4kHz
8kHz
16kHz

— >

18/19kHz Hortest
20kHz
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton8'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton9'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton10'){ocgs[i].state=false;}}


2.089795


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton11'){ocgs[i].state=false;}}


2.089795


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton12'){ocgs[i].state=false;}}


2.089795


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton13'){ocgs[i].state=false;}}


15.072578


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton14'){ocgs[i].state=false;}}


2.089795


Hortest

440Hz Messton |nfrascha ||
1kHz Pegelton

4kHz
8kHz
16kHz

— >

18/19kHz Hortest
Ultraschall 20kHz
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton15'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton16'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton17'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton18'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton19'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton20'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton21'){ocgs[i].state=false;}}


Hortest

440Hz Messton |nfrascha ||
1kHz Pegelton

4kHz
8kHz
16kHz

— >

18/19kHz Hortest Aufldsung
Ultraschall 20kHz
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton22'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton23'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton24'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton25'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton26'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton27'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton28'){ocgs[i].state=false;}}


Hortest

440Hz M
z Messton Infraschall
1kHz Pegelton
4kHz
8kHz
16kHz
—
18/19kHz Hortest 3X18K1Z
Ultraschall 20kHz
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton29'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton30'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton31'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton32'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton33'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton34'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton35'){ocgs[i].state=false;}}


Tone

Flote ¢”

Tonleiter c-dur
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton36'){ocgs[i].state=false;}}


7.54941


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton37'){ocgs[i].state=false;}}


6.42614


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton38'){ocgs[i].state=false;}}


7.105326


Tone

Flote ¢”

Tonleiter c-dur
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton39'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton40'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton41'){ocgs[i].state=false;}}


Tone

25, iz A A 7

Tonleiter c-dur
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton42'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton43'){ocgs[i].state=false;}}


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton44'){ocgs[i].state=false;}}


Tone

Frequenzen dieser Aufnahme A Tonleiter c-dur §

o)
a,
L 4

Q

Ton Frequenz Quotient

c” 522 Hz

d” 584 Hz 1,119
e” 646 Hz 1,106
" 686 Hz 1,063
g’ 772 Hz 1,126
a” 869 Hz 1,125
h” 974 Hz 1,121
¢’ 1023 Hz 1,050
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton45'){ocgs[i].state=false;}}


Tone

Frequenzen dieser Aufnahme A Tonleiter c-dur §
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Ton Frequenz Quotient

7
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" 646 Hz 1,106
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869 Hz 1,125
974 Hz 1,121
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton46'){ocgs[i].state=false;}}


Frequenzen dieser Aufnahme

Tone

Tonleiter c-dur 5

Ton Frequenz Quotient
—c— 522 Hz
d” 584 Hz 1,119
e” 646 Hz 1,106
2 " 686 Hz 1,063
g’ 772 Hz 1,126
a” 869 Hz 1,125
h” 974 Hz 1,121
—~—> 1023 Hz 1,050
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton47'){ocgs[i].state=false;}}
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton48'){ocgs[i].state=false;}}


Sprache

Starte LiveRecording

—
Marcus Vollmer 13.06.2014, 9/17 UNIVERSITAT GREIFSWALD



Wie kann man Rock/Pop/Klassik

unterscheiden?
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Rock Pop Klassik

Scorpions - Tease Me, Please Me Stromae - Papaoutai Edvard Grieg - Peer Gynt - Suite No. 1, Op. 46

http://www.youtube.com/v/VBHQr091TgY
http://www.youtube.com/v/d5X4iAAEOUU
http://www.youtube.com/v/ZAiEPUu0i04
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http://www.youtube.com/v/VBHQrO9lTgY
http://www.youtube.com/v/d5X4iAAE0uU
http://www.youtube.com/v/ZAiEPUu0iO4
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http://www.youtube.com/v/d5X4iAAEOUU
http://www.youtube.com/v/ZAiEPUu0i04
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Rock Pop Klassik

Scorpions - Tease Me, Please Me Stromae - Papaoutai Edvard Grieg - Peer Gynt - Suite No. 1, Op. 46
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http://www.youtube.com/v/VBHQrO9lTgY
http://www.youtube.com/v/d5X4iAAE0uU
http://www.youtube.com/v/ZAiEPUu0iO4

_ @) Zeit flieRt dahin

Tempo
Takt

Metrum

Rhythmus
Dynamik
Tonhdhe

ERNST MORITZ ARNDT

Tongeschlecht

Klangfarbe
(Instrumentation)

Harmonik
Artikulation
Melodik

Grundschlag: gleichméaBige Impulse

© Takt: Gruppierung von Grundschlagen
(hier: 4er-Takt)

oo o oo 0o o o |
Metrum: Betonungsordnung

(hier: schwer, leicht, halbschwer, ganz leicht)

liber T

(hier: Beispielrhythmus)




The Black Keys - Stop Stop

Beats

3
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Sekunde
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©
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The Black Keys - Stop Stop

Bpm: 250

Tempo in Bpm:
62.5 (63%), 125 (37%,

\r '\

1 2 ] 4 5
Sekunde

Beats
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The Black Keys - Stop Stop

Bpm: 250

Tempo in Bpm:
62.5 (63%), 125 (37%,

Beats

Acoustic Complexity:

Marcus Vollmer

Sekunde

13.06.2014, 13/17

6733
A R \A, Acoustic Evenness:
1 L i ) \ 0.26
4 5 6 9
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Other Lives - Tamer Animals

Beats

N WY Y

1 1
26 27 28 29 30 31 32
Sekunde

21 22 23 24 25
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Other Lives - Tamer Animals

Bpm: 119

Tempo in Bpm:
59.5 (39%), 119 (61%,

a
@
)
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An uL‘ M ‘

v w
1 1 1 1 1 1
21 22 23 24 25 26 27 28 29 30 31 32
Sekunde
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Other Lives - Tamer Animals

Bpm: 119

Tempo in Bpm:
59.5 (39%), 119 (61%,

Acoustic Complexity:

g 8824
" uL, od Acoustic Evenness:
| | 4 | | | - | | 039
21 22 23 24 pis) 26 27 28 29 30 31 32
Sekunde
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The Four Seasons (Vivaldi) by John Harrison with the Wichita State University
Chamber Players

Beats

Sekunde

ERNST MORITZ ARNDT
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton49'){ocgs[i].state=false;}}


15.072

http://freemusicarchive.org/music/John_Harrison_with_the_Wichita_State_University_Chamber_Players/The_Four_Seasons_Vivaldi/

The Four Seasons (Vivaldi) by John Harrison with the Wichita State University
Chamber Players

] 1M/ W A

3
Sekunde

Beats
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton50'){ocgs[i].state=false;}}

http://freemusicarchive.org/music/John_Harrison_with_the_Wichita_State_University_Chamber_Players/The_Four_Seasons_Vivaldi/

The Four Seasons (Vivaldi) by John Harrison with the Wichita State University
Chamber Players

Bpm: 312.5

Beats

M

Wy

4

"

Marcus Vollmer

Sekunde

13.06.2014, 15/17
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton51'){ocgs[i].state=false;}}

http://freemusicarchive.org/music/John_Harrison_with_the_Wichita_State_University_Chamber_Players/The_Four_Seasons_Vivaldi/

The Four Seasons (Vivaldi) by John Harrison with the Wichita State University
Chamber Players

Bpm: 312.5

Tempo in Bpm:
77.3 (27%), 154.6 (73"

Beats

AAAMIEAALS AN, oty

4

3
Sekunde
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton52'){ocgs[i].state=false;}}

http://freemusicarchive.org/music/John_Harrison_with_the_Wichita_State_University_Chamber_Players/The_Four_Seasons_Vivaldi/

The Four Seasons (Vivaldi) by John Harrison with the Wichita State University
Chamber Players

Bpm: 312.5

Tempo in Bpm:
77.3 (27%), 154.6 (73"

Acoustic Complexity:
AN, ot 55

Acoustic Evenness:
\ ‘ 0.60

3 4
Sekunde

Beats

ERNST MORITZ ARNDT
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var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton53'){ocgs[i].state=false;}}

http://freemusicarchive.org/music/John_Harrison_with_the_Wichita_State_University_Chamber_Players/The_Four_Seasons_Vivaldi/

Zusammenfassung

Es gibt objektive Kriterien, nach denen sich Musik klassifizieren |3sst.

Kenntnisse von Mathematik und Programmierung sind fiir Berechnungen notig.

Wir haben die Mdglichkeit kennen gelernt Tonhdhen zu bestimmen.

UNIVERSITAT GREIFSWALD \§
Marcus Vollmer 13.06.2014, 16/17 \



4 labrosa-coversongid ® soundecology, tuneR

Vielen Dank fiir Euer Kommen!

Die Folien zum nachlesen/nachhéren:
www.math-inf.uni-greifswald.de/ vollmer

8. Greifswalder

Kinder
und
Jugend

UNIVERSITAT GREIFSWALD
Marcus Vollmer 13.06.2014, 17/17
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