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Introduction
Stefan Balke

§ 2008-2013: Electrical Engineering
Leibniz Universität Hannover

§ Since 2014: Working towards my PhD

§ Research Interests:
§ Content-based retrieval
§ Fundamental frequency estimation
§ Jazz music
§ Web technologies

§ Hobbies: Trumpet playing!
§ Further infos: https://www.audiolabs-erlangen.de/fau/assistant/balke
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Session Outline
Music Representations

§ Homework discussion + demos

§ Introduction of practical exercises (STFT + HPSS)
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Homework
Exercise 1.1

§ A measure consists of 2 quarter notes (equals 1 half note).
§ The tempo of a half note is notated as 108 BPM.
§ Thus, a minute is divided into 108 bars: 60 s / 108 = 555.56 ms.
§ A quarter note has half o the duration: 277.78 ms.
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Homework
Recap MIDI

§ Musical Instrument Digital Interface
§ Standard format for controlling synthesizers.
§ “Abused” as format for symbolic music.
§ Format consists of events on a musical time line.
§ Timeline is usually 120 ticks per quarter note (TPQN).

§ Relevant events for symbolic music:
§ Note On/Off
§ Parameters: Note number (pitch), Velocity, Channel
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Homework
Exercise 1.2(a)
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Homework
Solution 1.2(a)

71/B4

67/G4

69/A4

0 120 360
Time (ticks)

240

Time
(Ticks)

Message Channel Note
Number

Velocity

0 NOTE ON 1 67 100
60 NOTE OFF 1 67 0
0 NOTE ON 1 66 100
60 NOTE OFF 1 66 0
0 NOTE ON 1 67 100
60 NOTE OFF 1 67 0
0 NOTE ON 1 71 100
60 NOTE OFF 1 71 0
0 NOTE ON 1 69 100
60 NOTE OFF 1 69 0
0 NOTE ON 1 71 100
60 NOTE OFF 1 71 0
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Homework
Solution 1.2(b)

Time
(Ticks)

Message Channel Note
Number

Velocity

0 NOTE ON 2 60 100
30 NOTE ON 2 64 100
30 NOTE ON 1 67 100
30 NOTE OFF 1 67 0
0 NOTE ON 1 72 100
30 NOTE OFF 1 72 0
0 NOTE ON 1 76 100
30 NOTE OFF 1 76 0
0 NOTE ON 1 67 100
30 NOTE OFF 1 67 0
0 NOTE ON 1 72 100
30 NOTE OFF 1 72 0
0 NOTE ON 1 76 100
30 NOTE OFF 1 76 0
0 NOTE OFF 2 64 0
0 NOTE OFF 2 60 0
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Homework
Exercise 1.5
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Homework
Solution 1.5

𝐹"#$%& 𝑝 = 2*+,-//0	440 Hz
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Homework
Exercise 1.6
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Homework
Solution 1.6
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Homework
Exercise 1.8
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Homework
Solution 1.8


