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ɫʙʈɻʐɻ ɫʑʉʀʔʋʞʏ ɯʍʝʉʋʑ
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ɞʅʎɻɾʖɾʙ ʎʐɻ ɫʙʈɻʐɻ

1. ɫʆʋʌʋʚʐʂʏɡʀʖʍʚɻʏɫʂʈʗʐʖʉ

2. ɣɻʐʂɾʋʍʚʀʏɫʂʈʗʐʖʉ

3. ɯɻʍɻʆʐʂʍʅʎʐʅʆʘʏɩɻʍʗʈʀʐʍʋʅɫʂʈʗʐʖʉ

4. ɣɻʐʗʐɻʊʂʎʂʈʗʐʖʉʖʏʌʍʋʏʐʂʉʀʉʘʍɾʀʅɻʆɻʅʐʂʉʅʎʔʞ

5. ɚʌʇʘʏɩʍʗʊʀʅʏɫʂʈʗʐʖʉɫʑʉʀʔʋʞʏɯʍʝʉʋʑ

6. ɢɿʅʝʐʂʐʀʏɫʂʈʗʐʖʉɫʑʉʀʔʋʞʏɯʍʝʉʋʑ

3



ρȢ ɫʆʋʌʋʚ ʐʂʏ ɡʀʖʍʚɻʏ ɫʂʈʗʐʖʉ
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ȺˊŮɝŮɟɔŬůɑŬ ɆɐɛŬŰɞɠ

Á ɱʏʎʙʈɻʋʍʚʁʀʐɻʅʋʌʋʅɻɿʙʌʋʐʀʎʑʉʗʍʐʂʎʂʈʀʐɻʊʞʒʑʎʅʆʡʉ
ʌʋʎʋʐʙʐʖʉ.

Á ɱʏʀʌʀʊʀʍɾɻʎʚɻʎʙʈɻʐʋʏʋʍʚʁʋʑʈʀʐʂʉɻʉʗʇʑʎʂʆɻʅʐʋʉʔʀʅʍʅʎʈʝ
ʎʂʈʗʐʖʉ.

Á ɠ ʀʌʀʊʀʍɾɻʎʚɻʎʙʈɻʐʋʏʀʚʉɻʅʋʑʎʅɻʎʐʅʆʡʏʘʉɻɿʅʀʌʅʎʐʂʈʋʉʅʆʝ
ɾʉʖʎʐʅʆʝʌʀɿʚʋȟʋʍʅʎʈʘʉʋʈʀɻʑʎʐʂʍʗʈɻʃʂʈɻʐʅʆʗʆɻʅʈʀʐʅʏɿʅʆʘʏʐʋʑ
ʈʀʃʋɿʋʇʋɾʚʀʏʆɻʅʋʍʋʇʋɾʚɻ.

Á ɨʅʀʒɻʍʈʋɾʘʏʐʋʑʀʚʉɻʅʌʗʍɻʌʋʇʇʘʏʎʐʅʏʐʀʔʉʋʇʋɾʅʆʘʏʀʌʅʎʐʙʈʀʏʆɻʅ
ɼʍʚʎʆʀʐɻʅʎʐʂɼʗʎʂʐʋʈʘʖʉʝʌʖʏʋʅʐʂʇʀʌʅʆʋʅʉʖʉʚʀʏȟʋɻʑʐʋʈɻʐʅʎʈʝʏȟ
ʂʀʌʀʊʀʍɾɻʎʚɻʀʅʆʝʉɻʏȟɼʚʉʐʀʋʆɻʅʙʔʋʑȟʂʎʑʈʌʚʀʎʂɿʀɿʋʈʘʉʖʉʆʇʌ.

Á ɫʀʎʑʎʐʙʈɻʐɻʐʂʇʀʌʅʆʋʅʉʖʉʅʡʉȟʀʌʀʊʀʍɾɻʎʚɻʎʙʈɻʐʋʏʇɻʈɼʗʉʀʅʔʡʍɻ
ʈʝʉʋʎʐʋʌʍʡʐʋʀʌʚʌʀɿʋʐʋʑʈʋʉʐʘʇʋʑɻʉɻʒʋʍʗʏOSI ʒʑʎʅʆʝ
ʀʌʚʌʀɿʋʆɻʅʌʍʋɻʅʍʀʐʅʆʗʎʐʋʘʆʐʋʆɻʅʘɼɿʋʈʋʀʌʚʌʀɿʋʐʋʑʚɿʅʋʑ
ʈʋʉʐʘʇʋʑ.





ɨʍʅʎʈʘʉɻʌɻʍɻɿʀʚɾʈɻʐɻ:

Å ɠ ʐʅʈʙʐʂʏʐʗʎʂʏʈʀʐɻʊʞʐʖʉʋʌʇʅʎʈʡʉʀʉʝʏʌʑʆʉʖʐʙʎʀʘʉɻ
ʂʇʀʆʐʍʅʆʝʆʞʆʇʖʈɻʎʑʉɻʍʐʙʎʀʅʐʋʑʔʍʝʉʋʑȟʆɻʃʡʏʋʌʑʆʉʖʐʙʏ
ʒʋʍʐʚʁʀʐɻʅʆɻʅʈʀʐʗʀʆʒʋʍʐʚʁʀʐɻʅȟʀʚʉɻʅɻʉɻʇʋɾʅʆʝʎʙʈɻ.

Å ɠʐʅʈʙʐʋʑʌʇʂʃʖʍʅʎʈʋʞʎʐʂʉʋʅʆʋʉʋʈʚɻʈʚɻʏʔʡʍɻʏʆɻʐʗʐʂɿʅʗʍʆʀʅɻ
ʀʉʝʏʘʐʋʑʏȟʈʀʐʍʂʈʘʉʂʎʀʆʗʃʀʈʙʉɻȟʀʚʉɻʅʎʙʈɻɿʅɻʆʍʅʐʋʞʔʍʝʉʋʑ
ʝʌʋʑʌʀɿʚʋʋʍʅʎʈʋʞʀʚʉɻʅʋʅɻʆʘʍɻʅʋʅ1-12.

Å ɨʅʐʅʈʘʏʇɻʈʌʍʝʐʂʐɻʏʆʗʃʀpixel ʎʀʈʚɻɻʎʌʍʝʈɻʑʍʂʕʂʒʅɻʆʙʀʅʆʝʉɻ
ʀʚʉɻʅʕʂʒʅɻʆʝʎʙʈɻȟʈʀʌʀɿʚʋʐʅʈʡʉʌ.ʔ. 1-256 ɻʉɾʅɻʆʗʃʀpixel
ɻʌʋʃʂʆʀʞʀʐɻʅʘʉɻbyte) ʆɻʅʌʀɿʚʋʋʍʅʎʈʋʞʐʋʎʞʉʋʇʋʒʑʎʅʆʡʉ1-ɥɕɦȟ
ʝʌʋʑɥØɦʂɻʉʗʇʑʎʂʐʂʏʀʅʆʝʉɻʏ.

ɫʙʈɻʐɻ



ɠʋʈʅʇʚɻʀʚʉɻʅʘʉɻɻʆʋʑʎʐʅʆʝʎʙʈɻ.

Å ɥʅɻʐʋʌʅʆʙɿʅɻʐɻʍɻʔʙʎʐʂʉʌʑʆʉʝʐʂʐɻʐʋʑɻʘʍɻʌʋʑɿʅɻɿʚɿʀʐɻʅʖʏ
ɻʆʋʑʎʐʅʆʝʆʞʈɻ

Å ɜʅɻʉɻʐʂʉʀʌʀʊʀʍɾɻʎʐʋʞʈʀʎʐʋʉʑʌʋʇʋɾʅʎʐʙʌʍʘʌʀʅʉɻʐʂʉ
ʈʀʐɻʐʍʘʕʋʑʈʀʎʀʂʇʀʆʐʍʅʆʝʎʙʈɻʆɻʅʈʗʇʅʎʐɻʕʂʒʅɻʆʝ

Å ɞɿʡʑʌʀʅʎʘʍʔʀʐɻʅʂʕʂʒʅɻʆʙʀʌʀʊʀʍɾɻʎʚɻʎʙʈɻʐʋʏ

ɫʙʈɻʐɻ



ɫʆʋʌʋʚ ʐʂʏ ɡʀʖʍʚɻʏ ɫʂʈʗʐʖʉ

ɫʆʋʌʋʚʐʂʏɡʀʖʍʚɻʏɫʂʈʗʐʖʉʀʚʉɻʅ:

a) ɦɻɻʉɻʌʐʞʊʀʅʈɻʃʂʈɻʐʅʆʗʈʋʉʐʘʇɻʐɻʋʌʋʚɻʃɻʌʀʍʅɾʍʗʒʋʑʉʀʌɻʍʆʡʏ

ʅʆɻʉʋʌʋʅʂʐʅʆʗʐʅʏɿʅʗʒʋʍʀʏʆɻʐʂɾʋʍʚʀʏʎʂʈʗʐʖʉʌʋʑʈʀʐɻʒʘʍʋʑʉʐʂʉ

ʔʍʙʎʅʈʂʌʇʂʍʋʒʋʍʚɻȟɬʂʇʀʌʅʆʋʅʉʖʉʚʀʏȟTV,ʆʐʇ).

b) ɦɻɻʉɻʇʞʎʀʅʐɻʎʑʎʐʙʈɻʐɻʌʋʑʀʌʀʊʀʍɾʗʁʋʉʐɻʅʆɻʅʈʀʐɻɿʚɿʋʑʉʐɻ

ʎʙʈɻʐɻɬʅʀʚʉɻʅʎʙʈɻȩɬʅʀʚʉɻʅɫʞʎʐʂʈɻȩɞʚʎʋɿʋʏȾɳʊʋɿʋʏ.

c) ɦɻʎʑʉʃʘʎʀʅȺʗʍʅʎʐɻȻʎʑʎʐʙʈɻʐɻȟʐɻʋʌʋʚɻʃɻʀʇɻʔʅʎʐʋʌʋʅʋʞʉʐʂʉ

ʀʌʚʌʐʖʎʂʐʋʑʃʋʍʞɼʋʑȺʀʌʗʉʖȻʎʐɻʎʙʈɻʐɻɬʅʀʚʉɻʅʃʝʍʑɼʋʏȩ.
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ɞʌʀʊʀʍɾɻʎʚɻ ɫʙʈɻʐʋʏ
Á ɠɞʌʀʊʀʍɾɻʎʚɻɫʙʈɻʐʋʏɼʍʚʎʆʀʐɻʅʎʐʋʉʌʑʍʙʉɻʝʇʖʉʐʖʉʀʒɻʍʈʋɾʡʉ
ʌʋʑɼɻʎʚʁʋʉʐɻʅʎʀʎʙʈɻʐɻȟʀʚʐʀʌʍʝʆʀʅʐɻʅɾʅɻʅɻʐʍʅʆʘʏʀʒɻʍʈʋɾʘʏ,ʀʚʐʀ
ɾʅɻʀʒɻʍʈʋɾʘʏɾʀʖʒʑʎʅʆʙʏʆɻʅʎʀʅʎʈʅʆʙʏɻʉʗʇʑʎʂʏ, ʎʐʂʉʝʍɻʎʂ
ʑʌʋʇʋɾʅʎʐʡʉ, ʎʐʂʉɻʉɻʁʙʐʂʎʂɼʗʎʀʅʌʀʍʅʀʔʋʈʘʉʋʑ, ʎʐʂʉʐʂʇʀʝʍɻʎʂ
ʑʕʂʇʙʏʀʑʆʍʚʉʀʅɻʏʆɻʅʎʐʂʉʀʌʀʊʀʍɾɻʎʚɻʆʅʉʋʞʈʀʉʂʏʀʅʆʝʉɻʏɼʚʉʐʀʋ.

Á ɞʉɿʀʅʆʐʅʆʘʏʀʒɻʍʈʋɾʘʏ

ÁEEG/MEG(ɠʇʀʆʐʍʋʀɾʆʀʒɻʇʋɾʍɻʒʚɻ/ɥɻɾʉʂʐʋʀɾʆʀʒɻʇʋɾʍɻʒʚɻ),

Áɻʉʗʇʑʎʂʎʀʅʎʈʅʆʡʉʎʂʈʗʐʖʉȟ

Áʀʊɻɾʖɾʙʔɻʍɻʆʐʂʍʅʎʐʅʆʡʉʔɻʈʂʇʋʞʀʌʅʌʘɿʋʑʆɻʅʆɻʐʗʐʈʂʎʂ
ʀʅʆʝʉʖʉȟ

Áɻʉʗʇʑʎʂɼʅʋʛɻʐʍʅʆʙʏʌʇʂʍʋʒʋʍʚɻʏȟ

Áʀʌʀʊʀʍɾɻʎʚɻʆʚʉʂʎʂʏʆɻʅʈʀʐɻʎʔʂʈɻʐʅʎʈʡʉʌʋʇʑʈʀʎʅʆʋʞ
ʌʀʍʅʀʔʋʈʘʉʋʑȟ

ÁʀʌʀʊʀʍɾɻʎʚɻʙʔʋʑȾʒʖʉʙʏȾʒʑʎʅʆʙʏɾʇʡʎʎɻʏ

ÁʍʋʈʌʋʐʅʆʙʌʔʈʂʔɻʉʅʆʙʝʍɻʎʂȾɻʆʋʙȾʝʎʒʍʂʎʂ)











Machine Hearing
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Machine Hearing
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AI apps



AI apps

How does Shazamwork?

1. Analogto Digital - Samplinga Signal



AI apps

How does Shazamwork?

2. Recording- Capturingthe Sound



AI apps

How does Shazamwork?

3. Time-DomainandFrequency-Domain



AI apps

How does Shazamwork?

3. TheDiscreteFourierTransform



AI apps

How does Shazamwork?

3. MusicRecognition: Fingerprintinga Song



AI apps

How does Shazamwork?

3. TheMusicAlgorithm: SongIdentification


