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A SHORT REMINDER

Music Information Retrieval (MIR), is related with extracting
Information from music data.

The data can be;

 Genre

*  Timbre

* Lyrics

* Mood

* Pitch Sounds
* Tempo...




THE PROJECT

« The aim was to create a map of meodies around Turkey.

« To match the given composer and region information to
the songs in the training dataset. (1300 Turkish folk songs)
* Find unique representation of the melodies

« So the proposed system will be able to identify a novel
melody’s origin.




THE FIRST CHALLENGE

Feature Extraction is the first step in an MIR system.
One of the possible methods;

- MFCC

« Defining frames on the music data and extracting Mel-
Frequency Cepstral Cericients.
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* In order to perform MFCC, first we have use FFT.
* Next, the results are compared with the Mel-scale.




THE FIRST CHALLENGE (CONT.)

The other possible way is to divide the melody into chunks
and appy FTT directly.

Commercial products working this way( Shazam)




THE PROGRESS

The progress can be categorized as follows;

« Get the audio file from microphone (10 sec)
- Divide it into chunks of 4096 bytes

* Apply FFT to each chunk in order to switch from time-
domain to frequency domain.

» Create a unique representation from the frequency
distribution of the melody.




AUDIO DATA IN TIME DOMAIN

-1-1-1-1-1-18888RARA1111222253333494444668000006080
FRERERERR4 4445335353222 11880-1-1-2-2-3-4-4-5-6-0-7-7T-5-9-9
-8 -18 -18 -11 -11 -12 -1 -1 -12 -13 -13 -13 -13 -13 -14 -14 -14 -14 -14 -14 -14 -14
-14 -1& -1 -1k -1 -1k -1k -14 -14 -14 -14 -14 -14 -13 -13 -13 -12 -172 -1Z2 -11 -11 -1A
-4-1A-9 9 55585 -7-7-T-T6-6-6-6-85K5-F-4-4-4-3-3-3-F-Z-1
-1-1881112235333444b88006066777883838%9918 10 18 168 11 11 11
11 11 11 11 12 12 12 12 12 12 12 12 12 12 12 12 11 11 11 11 11 11 11 11 11 11 16 18 18 18
1Bl 3999838877 7666bbEBR4443535382211112888-1-1-1-1-2
-2 -2 -¢£-3-3i-i-i4+-4+4-H-bEHbEHEH-H-6-6-6-7-7-F7-F-F-7-8-8-8-8-8 -3
-§-9-9-9-9-9-9-9.-18-18 -1 -18 -18 18 -18 -1 -18 -18 -11 -11 -11 -18 -18 -1A
-8 -1 -1 -1 -1 -1 -9 -9 9 9 9 3-§-5-5-Y-+-7-6-6-6-b-K5-Fh-4-4-3-3
2 -2-1-1-188112233446606677883589%918 18 18 18 11 11 11 11 11 12
12 12 12 12 12 12 12 12 12 12 11 11 11 11 181818 3983 7Y 766664332118 -1 -1
-Z-3-4-¢4-5-6-7-5-9-18 -1 -11 -1¢ -13 -13 -14 -15 -15 -16 -16 -17 -17 -17 -15 -18
-13 -13 -1 -19 -19 -19 -19 -19 -19 -19 -19 -19 28 28 -Z28 -ZA -2A -Z2@ -2@ -19 -19 -19
-19 -1 -1 -1§ -17 -17 -16 -16 -15 -1F -14 -14 -13 -13 -12 -12 -12 -11 -11 -18 -18 -1/ -9
+9 s H55-7--Yy6-6-b-bH-44-F-5-2-1-1880122334448060060a7T7
TEE 89991010 11 11 11 12 12 12 12 13 13 13 13 14 14 14 14 14 14 14 14 14 14 14 15
14 14 14 14 14 14 14 14 14 14 14 14 14 14 13 15 13 13 13 13 12 12 12 12 11 11 11 11 18 18
lme993s8a8yY?766b6bB844533532221180-1-1-1-2-2-2-3-3-3-4-4-b
-5£-56-6-7-7-7-5-85-9-9-9-18 -18 -18 -11 -11 -11 -11 -11 -12 -12 -1% -1& -12
-1z -1& -12 -12 -12 -12 -13 -13 -13 -12 -12 -172 -12 -18 -12 -12 -12 -11 -11 -11 -11 -1A@

A A/ A S s, A Mmoo | S~ S PP d A . s | A A MR d A0S d AR E s M







AUDIO DATA IN THE FREQUENCY DOMAIN
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CREATING THE UNIQUE
REPRESENTATION

« After obtaining the frequency distribution of the melody
(with FFT),

« Choose frequency intervals. (0-40, 40-80, 80-120, 120-
180, 180-UPPER_LIMIT)

« For each frequency interval, find the biggest magnitude.

« In total we’ll have 5 numbers which are the peak
frequencies for a certain frequency interval.

« This will be used as the unique representation of the
melody.

32 41 186 161 191
33 76 95 123 185
48 68 11@ 134 232
38 62 8B 125 194
34 57 83 121 182
34 42 89 123 182
33 56 99 121 195
3@ 41 84 146 199




CREATING THE UNIQUE
REPRESENTATION

 Put the song name, region and the composer in hashTable

« The hash key (example peak magnitudes: 32 41 106 161
191)

« 3141106161191

In short, so far what | have done is to convert the audio file
Into a 10 digit number.




STEPS TO FOLLOW..

The future work is as follows:

Index all the songs in the database and obtain that 10 digit
unique (hopefully) key.

Error tolerance helps to increase the match results

« Accept any number as same within a certain range.
« Ex: 17 =19 (since they are both inside the 14-20 interval)
Adding learning algorithms for the songs which are novel

Deciding on weighting system

Deciding on a similarity calculation method.




CONCLUSION

« Creating the map of melodies require;
- Divide songs into chunks, apply FFT, obtain frequency
domain representation.

- For a couple of frequency intervals, find the peak
frequency value.

» Use those values as the hash key.
- Train the data
- Detect novel data




QUESTIONS?




