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Implementation of an Efficient Music Retrieval System based
on the Analysis of User Query Pattern

Seungmin Rho'- Eenjun Hwang'

ABSTRACT

With the popularity of digital music contents, querying and retrieving music contents efficiently from database has become essential. In this
paper, we propose a Fast Melody Finder (FMF) that can retrieve melodies fast and efficiently from music database using frequently queried
tunes. This scheme is based on the observation that users have a tendency to memorize and query a small number. of melody segments, and
indexing such segments enables fast retrieval. To handle those tunes, FMF transcribes all the acoustic and common music notational inputs
into a specific string such as UDR and LSR. We have implemented a prototype system and showed on its performance through various
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experiments.
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Query Process Algorithm in FAI
(1) Get a humming query from input device -
microphone, CMN ;
(2) While (any query comes into the system)
If (Exact Matching is selected)
Call ExactMatch() ;
Else
Call ApproxMatch() ;
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(3) List up the candidate result melody ordered by the music[n].FAI[i],

highest ranked melody first ;
(4) Play the retrieved melody ;

/* Definition of Functions */
Function ExactMatch(query q)

If (melody q is equal to the melody in FAI)
Increase access_count value of FAI entry ;
Return matched_melody ;

Else
ResultSet = search the whole music DB ;
If (same melody is found in ResultSet)
Add a melody into FAI;

Function ApproxMatch(query q)

Empty Matrix M for query q and string in FAI
with i-th row and j-th column ;
MIO, j1 = 0 and M[i, O] = i;
While (No errors found)
If (melody q is equal to the melody in FAI)
ML, 71 = Mli-1, j-11;
Else
MG, j1 = 1+ MinM[i - 1, j], MIG, § -1,
Mi-1,j-1D;

If (M[j, j] < Threshold)
Increase access_count value of FAI entry ;
Return matched_melody ;
Else
ResultSet = search the whole music DB ;
If (same melody is found in ResultSet)
Add melody into FAI ;

<F &2

FAI Management Algorithm

Function FAI_Update
Input : query melody q, current music number n,

overlapped melody number i,

music[n]. FAI[i].access_count,
music[n].FAI[i].age
musicin].FAI{i].repetition

(1) Find the entry which is overlapped with
query melody ;

(2) Merge overlapped entries with query melody
into one melody ;

(3) Call deleteEntryfromFAI (musicNum,
entryTobeDeleted) ;

(4) Call insertMelodyintoFAl (musicNum,
squeryMelody) ;

Function InsertMelodyintoFAl

Input : current music number n, query melody g

Variable : q.position,
max_FAI_num f = music[n] FALmax,
music[n].FAI[f].access_count,
music[n].FAI[f].age
music[n] FAI[f].repetition

(1) Find the position of new entry ;

(2) music[n]FAI[f+1] = q;

(3) music[nl.FAI[f+1].access_count = 1 ;

Function DeleteEntryfromFAl
Input : current music number n,
number of FAI entry to be deleted d
(1) musicln].FAI[d] ;

(2) music[n] FALmax = music[n].FAI:max—l ;

Function MelodyCompare

Input : Result result

output : Overlapped_melody

Variable : FAI temp

(1) Copy FAI entry into temp ;

(2) for (i = 0;i++;1i = n) // loop for melody
for (j = 0;j++,;j = temp[n]. FALmax)

if (result == temp[n] FAI[] ;

return templn].FAI[j] ;

else return ;
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