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Abstract

Most people can Sng or hum a song that they are familiar with. However, itis
rather difficult, if not impossible, for common people without forma music skills or
training to compose a song. To be able to do this, they need to use a keyboard to
produce amelody, andyze its chords, and then add accompaniment via physica
musica instruments or computer software. This series of actions require years of

practice and experience.

In thisthesi's, we have congtructed a system that can convert a user’shumming
into music score that contains a melody track and appropriate accompaniments. First
of al, auser can hum to the microphone directly and the syssem will do pitch tracking
and note segmentation to identify music notes and measures. In the second step, the
system will analyze each measure’'s music note and find the chord candidates as well
as associated probabilities based on music theory and statistics from a set of sample
music. Findly, the syssemwill use dynamic programming to find the best chord
sequence based on chord state probabilities and chord transition probabilities.
Subjective tests on the resultant music show that the automatically generated chords

are satifactory for most common users.
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5. Masur e MI DI Struct

MI DI 8 Masur e Struct

Struct

(a) track (1)

(bthord
mi di (1)

track: [ 1x72 doubl e]

quarter: "600000"

name: \r mghhHereWaiting_ RichardMarx_1.

key: " C’

measur e: [ 1x8 struct]

measur e

midi(1).

track:

chor d:

measure(1)

[0 1200 67 34003070217 300 74 300
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. Transi i i)on(

X Y
8 12
7 1212 (Transition
Probability)
% ======Z 12* 12 - - - - =-—=-—=—=—=—====-=

me as(uir)e..transProb=zeros(12);

end
% =—=—=—=======-= ——=—=—=—=—==Z=zZ========-=
for i =1:1ength(midi),
for j=1:7
from=mi dais(uir)e.(me) . chor d;
t o =midi (i ). measure(j+1).chord;
me as(uyr)ee. transProb(from,to)=
me as(ur)e. transProb(from,to) +1;
end
end
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me a s(uir)e. t r ame BRs(aibe. transProb;
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end
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St atRrobab Tramtion
Probabil ty

St at Rul e/ St at Rul e
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