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Abstract

With the rapid advances of the MP3 compression technology recently, building a huge
scale of music database to provide Music-on-Demand (MoD) services has become feasible.
Although it may be convenient to directly query a song by its external information, such as
the name of the singer or the song, for an unknown singer or a forgotten name of a song, this
approach cannot be considered as an effective approach. Therefore, by the content-based
retrieval technology, users are capable of directly “humming” the melody of a song to
microphone as an input to issue a query. However, as the number of MP3 songs in music
database grows, the searching time for a particular song is inevitably increased. Many
approaches were proposed to expedite such a search process. The most common one is to
define repeated patterns in a song as key features for indexing so that the searching time can
be effectively shortened. Nevertheless, the start and the end of a repeated pattern often do not
fall into the boundaries of phrases. It does not conform to the behavior of normal humming
and consequently is difficult to have an effective search.

In this paper, we first propose the approach of dynamic retrieval for MP3 key phrases
for building indices. It consists of two phases, the segmentation of music contents phase
which includes eliminating background music and dynamic segmentation, and the
normalization of representation phase which includes the transformation of notes and the
retrieval of key phrases. This approach defines few key phrases to represent a song and can
affectively reduce the number of comparison in searching. In addition, we also propose the
index structure of Music-Trie to build the indices of key phrases for promptly searching a
particular song. It provides direct index comparisons like dictionary by exchanging cheap
storage space for prompt search. The optimization of Music-Trie index structure in terms
depth and breadth is also discussed in the paper. The experimental results show that compare
to sequential and classified sequential index structures, no matter the testing data set is
genuine or artificial, Music-Trie performs slightly worse in terms of the time of building
indices and the storage requirement of indices. However, with Music-Trie, it is worth noting
that the search time for a particular song is almost constant (O(1)) which is independent of the

number of MP3 songs in music database.
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/* Music-Trie Index Structure */

typedef char ELEM,;

typedef ELEM *Attr;

const int base=52;

const char start="A0";

enum nodetype {leafnode, internal};

enum symbol {A0=1,B0,C1,D1,E1,F1,G1,A1,B1,C2,D2,E2,F2,G2,A2,B2,C3,D3,E3,F3,G3,A3,B3,
C4,D4,E4,F4,G4,A4,B4,C5,D5,E5,F5,G5,A5,B5,C6,D6,E6,F6,G6,A6,B6,C7,D7,E7,

F7,G7,A7,B7,C8} //Musical Alphabet
class node { //Generic Node Class
public:
nodetype mytype;
char symbol;
int flag; /11 RARLHR éiﬁ%!ﬁo REIE élﬁ%![‘
union {
struct{ //Structure For Internal Node
node *ptr[base+1];
int layer; //In Layer
Hintl;
struct{
ELEM *data; 178 PRI
Attr attribute; /13 QT%]!,‘P | FL'
}1eaf;
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