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Abstract— The utmost convenient and direct technique to 

quest for the song, of which a user cannot recall the title or 

name of the artist, is by humming a portion of it. When a 

user does not have access to operate the audio device, this 

search technique is important. The scope of most of the 

researches occasionally studied is genres of the songs being 

searched is influenced by background of the user. The 

statistics from a user’s search history, as well as the property 

of genres common to users with similar backgrounds is used, 

to guesstimate the genre or style of the current user may be 

interested in grounded on a probability calculation. There 

are two segments of the method, to discover possible search 

results in first segment, which is similar to conventional 

singing/humming query process. The possible search result is 

ranked again based on user musical preferences during 

second segment. The objective of this research is to operate 

the devices without manual input commands by hand. To 

perform the search, an individual does not need to know the 

title of the song or name of the artist and to help the desired 

search target to be rank at a higher position in the list. 

Keywords-  Query by humming/singing; Music database; 

Music Information Retrieval. 

I.  INTRODUCTION  

The popularity of mobile devices (tablets and smart 

phones) has guided us to the quick expansion of a variety 

of applications. One of the mainly common applications is 

listen to music. Users can use their mobile devices to play 

music wherever for example, when they are exercising or 

cooking or driving. Now music search or music 

suggestion, automatic playlist formation are connected 

difficultly. In song searching, one can use song’s metadata 

(for example song title, artist, album, etc.) or the portion 

of music (for example, melody). 

 

A user with a mobile device can search for a song through 

a voice recognition system. So as to carry out a search the 

user can give the song title or artist information. However, 

people cannot remember the song title or the name of the 

artist and only fraction of the song is remembered. The 

query by a singing/humming (QBH) is one of the most 

powerful ways to get music when users do not have any 

metadata of song. The most important function for query 

by a singing/humming (QBH) system is to search for the 

song derived from the melody sang or hum by the user.  

Query by humming uses a content-based music 

information retrieval (MIR) technique which is an 

efficient way to search the song from a large database. 
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Figure 1. Basic structure of query by humming/singing  

The basic function of a QBH system is searching for the 

song in the database which is most likely to the query 

given by the user and the main condition for the QBH 

system is how it can find the music exactly and quickly. 

The conventional QBH systems have been developed with 

database created from monophonic records such as 

musical instrument digital interface (MIDI) files instead 

of the original polyphonic music files.  For commercial 

applications, to build up the melody extraction system 

from polyphonic music signals for creating database and 

the matching engine is desirable. Figure 1 shows the basic 

structure of query by a singing/humming.[1] 

  

In present query by singing/humming systems, when 

query results are returned, a user’s favorites or prior 

search histories are often not measured. For instance, an 

old person who does not a lot listen to Pop music would 

not seek for songs that are in the trendy hip hop category. 

In this research, technologies that are ordinary in systems 

for recommending music are used. . In other words, the 

query results are ranked using probabilities of each song. 
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The calculations are done based on the previous search 

history of the user. In stage one, the conventional method 

of query by the singing/humming is used. The segments 

sang/hummed by a user are compared with music files in 

the database. Possible search results are output based on 

the calculated matching rate. In stage two, a hybrid 

recommendation method based on the preferences used 

during the user’s previous queries is implemented to rank 

the positions of the search results again. 

The remainder of this paper is organized as follows: 

Section 2 discuss some related work. Section 3 presents 

our system architecture. Section 4 discusses about 

experiments. Section 5 concludes the paper and discusses 

future work. 

II. RELATED WORK 

    Digital music is produced in huge quantities and 

quickly circulated over the Internet. Methods to quickly 

search a song have been an central research topic in music 

information retrieval (MIR). The two main MIR methods 

are keyword- based retrieval and content-based retrieval 

[2], [3]. Keyword-based retrieval regularly uses text to 

perform song searching (for example, the artist name, title 

of the song, etc.). The audio information of the song is not 

required. In content-based retrieval [4] it uses the audio 

information, including one, pitch, and rhythm as the basis 

to perform the search operation. If a user forgets the 

details of a song, content-based retrieval is a more suitable 

searching method, and query by singing/humming is the 

most direct form 

Ghias et al. [5] proposed the first system for query by 

singing/humming. They use a particular string to 

characterize the pitch differentiation between the melodies 

of song in the music library. The audio information of the 

melody created from singing/humming is also processed 

with the pitch difference converted. The similarities of the 

user string with strings in the library are used for retrieval. 

    Jia Liu et al. [6] proposed the design of a query by 

humming system based on notes, which is primarily 

comprised of noted-based linear scaling (NLS) and noted-

based recursive align (NRA).  These systems introduce a 

note-based multi-stage system. The noted-based 

algorithms does not need to moderator against the song 

with the humming query frame-by-frame. This method 

mostly uses the pitch and time information of the note and 

ignores the timing information of the music. The pre-

processing is done during and after segmentation to 

remove the tracking errors and to get appropriate note 

features after the processing. One of the most major 

advantage of this system is it uses note-based methods. 

The note-based methods are more efficient than the 

frame-based one but the frame-based are more accurate 

than the note-based ones. Earth mover’s distance (EMD) 

is a note-based algorithm. Rainer [7] proposed a method 

in music information retrieval (MIR) with EMD. It is an 

efficient algorithm due to the utilization of notes.  

    Dynamic time warping (DTW) [8] is an effective 

algorithm employed in QBH system. It uses the 

information of pitch and time. Wennen Wang et al. [9] 

proposes an enhanced query by humming/ singing (QBH) 

system using melody and lyrics information together for 

achieving better performance. In this architecture, mobile 

users are able to retrieve intended songs by singing or 

humming a portion of the intended song in order to 

retrieve it. Most of the QBH researches so far utilize 

melody information as the only cue for retrieval. Lyrics 

are also an important part of a song which can be served 

as the cue for detecting the song's identity or its mood or 

genre. However, the use of lyrics for content-based music 

analysis appears much later. Singing/humming 

discrimination (SHD) is used in this system to 

differentiate singing and humming queries. If the query is 

classify as humming, the result is based on melody 

recognition only. On the other hand, if the input is 

classified as singing, lyrics recognition is performed to 

obtain a decoded sequence of lyrics. The output of the 

system then uses the combined scores of melody and 

lyrics. 

In previous studies, the recommendation method has not 

been integrated into the query by singing/humming 

systems. In the research, this new concept and application 

are tried to apply and its effectiveness is evaluated. 

III. SYSTEM ARCHITECTURE 

    The architecture of proposed system is shown figure 2. 

In phase one, the usual method of query by the 

singing/humming is used. The segments sang/hummed by 

a user are compare with music files in the database. A 

segment of the melody sang or hummed by the user is 

used as the query. After recording and signal processing, a 

related string is generated to signify the query. These 

music files are in an appropriate format in order to 

perform the comparison. Possible results are returned after 

calculating the similarities with the segments of music in 

the database. In addition, the actual music file that is 

required may be positioned further back in the search 

results, causing trouble to the user. Hence in phase two, a 

hybrid recommendation method based on the preferences 

used during the user’s previous queries is implemented to 

rank the positions in the search results again.  

A. The Singing/Humming Signal Processing  

    A hand-held microphone is used to record the audio 

signals of a user when the user sang or hummed the 

song. The resolution of the signal is configured as a 

mono channel. A low pass filter is used to reduce noise 

and filter high frequency signals before further 

processing. In this research, a fixed noise gate to 

determine the end-point of notes for signals generated by 

singing/humming in order to segment the notes. In other 

words, when the energy level is constantly lower than the 

configured threshold, the energy interval is considered to 

be a no-pitch interval. A no-pitch interval begins at the 

end of a certain note, where this end position is the start 

position of the next note. 

A pitch-tracking algorithm is used to convert the pre-

processed audio signal into pitches (fundamental 

frequencies). This is used to evaluate the variation of the  
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Figure 2. System architecture

perform the pitch tracking [8]. A series of fundamental 

frequencies are obtained after processing the signal 

sang/hummed using the YAAPT algorithm. 

A user may have different singing style and skill. The 

same song fragment sang by different people would 

result in different tonality. In other words, two melodies 

with the same contour of pitch scales can also be 

acknowledged as being one and the same even still they 

have dissimilar values in the pitch scale. In this research 

the relative pitch notation commonly used in QBH 

systems are used to represent the variations in the 

melodies sang/hummed. In addition, when people are 

singing/humming, they usually give little concentration 

towards the length of the sound. In this research, 

information regarding the length of the sound is ignored 

and not included for consideration. 

Common sound formats (for example, MP3 or wave) are 

generally polyphonic. Direct evaluation of a user’s 

singing/humming with the polyphonic format is not 

achievable. Methods that automatically take out the 

melody from polyphonic audio exist, but the accuracy is 

no achievable. In our system, the music library not only 

collects standard music files, but also collects the 

consequent MIDI files. A manual process is required to 

mark the melody. The melody is then represented in 

monophonic form. 

As the query is represented as a contour string, the 

melodies in the music library are also represented as 

contour strings. The difference between the query 

contour string and the melody contour string is 

calculated based on the edit distance. From the 

explanation in [10], the three types of local 

transformations from query contour string to the main 

melody contour string are as follows,  

• Insertion: when user skipped a note 

• Deletion: when user added a note 

• Replacement: when user sang the wrong note 

B. Ranking Query Result 

    The methods described above gives many similar 

search results. A conventional QBH system will rank the 

search results based on edit distance and give the results 

to the users. The results are ranked from small to large 

edit distance.  

These rankings often do not match what the users 

actually need. In this research it is tried to analyze these 

search results and rearrange their rankings. Rearranging 

consist of three parts. In first before performing a full 

library search a comparison calculation with the search 

history is done. If a related query is found in the user 

history, then the song accepted by the user in the past is 

now placed as the first one on the list. In second part also 

user’s search history is used. In the history, the users 

asked to mark the songs that are found accurately. The 

probabilities of the songs listed as candidates are 

calculated based on these marks. The third part uses the 

user history from users with similar backgrounds to 

rearrange the ranking 

While ranking query results it is required to utilize the 

user details and descriptions of the songs. This is the 

reason why users are necessary to load their personal 

information earlier to the first use of the system. 

Common attributes include Gender, Age, Residence, 

Native Language, Profession, and Education Level. The 

necessary information for music files is recognized 
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manually. Music files used in the research should contain 

songs that are familiar to the user.  

IV. EXPERIMENTS 

    This research in preliminary stage the primary 

motivation of this research was the small displays in 

current mobile devices, makes it difficult to show a huge 

number of search outcome on the similar page. Our 

research attempts to reduce the need of multiple pages. 

For our experiment, a smart phone with the Android 

operating system as client side platform is used. All music 

files, their related feature values, user details and music 

metadata are stored on the server side.  The client sides 

only provide the interface to enter the query signals and 

plays music. Users have to log in into the system before 

they carry out a search. Users are compulsory to enter 

their necessary information before the very first use. 

When a user provides singing/humming a piece of the 

song programs on the client transport the audio signals to 

the server side. The program on the server side translates 

the audio signal into a contour string and looks for similar 

segment in the music database library. The ranking system 

with the user previous search and profile is used to rank 

the songs. The search results are sent back to the client 

side.  

From the observations, users do not sing or hum random 

segment of a song instead tending to use the first line or 

portions of the first lines. For every song in the music 

library, a manual process to mark the first line of the 

songs is used then we will generate the corresponding 

contour strings to execute the similarity computation. The 

archiving part of database with few simple queries is 

tested. We found that the query by singing or humming 

system is satisfactory.  Final comment about 

implementation and efficiency will be provided after 

testing mass sample queries.     

V. CONCLUSION AND FUTURE SCOPE 

The method of querying by singing/humming is the 

simplest technique to perform music search. An individual 

does not need to know the title of the song or name of the 

artist to perform the search. In this research previous 

search histories of the users as well as users from similar 

backgrounds to perform probability calculations in order 

to estimate potential music genres for the user is used for 

effective result ranking. In future, it will try to improve 

the time required for searching and reranking also the 

filtering of noise to reduce the errors during contour string 

conversion. 
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