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Abstract: Nowadays, the more attentiveness of humming scheme 
is MIR and query. Several existing works [1,3] are concentrated 
on the usage of Audio MIR and beat information which is 
computed by mechanical computer trial procedures. The design of 
music information retrieval is fundamentally working in search 
scheme. For a resourceful music search scheme, a few attributes 
measured to remove from the musical signal from dissimilar 
languages. For retrieval, model will consider optimal kernel 
Support Vector Machine (SVM) classifier, to produce a maximum 
signal retrieval rate in a short time. Here, entire analysis initially 
extracted some features from musical signal. Further, enhancing 
the retrieval level of proposed model Sequential Minimal 
Optimization (SMO) model utilized for SVM kernel function. In 
other words, the outcome demonstrates the work develop the 
consequences of the retrieval scheme. As of the consequences, the 
signal retrieval time has condensed by the highest precision of 
97.3% through the optimal kernel SVM, which is edge over the 
contemporary effort. 
Keywords: Musical signal, retrieval process, feature extraction, 
support vector machine, and optimization. 

I. INTRODUCTION 

Now days, the content-oriented music retrieval is an essential 
and demanding concern and quite possible to take out music 
information from the huge package of the melody. The kind 
and quick development of the progression of Internet 
technologies are used to contact a huge quantity of online 
music data with music sound signals, lyrics, biographies, and 
discographies for the listeners [1]. Even though the 
codebook-oriented methods have been exposed dominant 
choices to hand-crafted attribute intend for MIR [2], the 
diminutive effort has been completed to scientifically when 
contrast to the presentation of dissimilar process on numerous 
MIR responsibilities [3]. Most of the study assistance fall into 
two broader groups in order to utilize Indian music 
information from MIR [4]. In the manner, a song creates from 
somebody experience or the sensation which is differing from 
person to person. The multiplicities of motives are varying 
from character and experience to upbringing the music and 
the listener was depicted to mature [5].  
 
 
 
Revised Manuscript Received on June 30, 2020. 
* Correspondence Author 

D. Khasim Vali*, Department of computer Science and Engineering, 
Vidyavardhaka College of Engineering, Mysuru – 570017, e-mail: 
dkv@vvce.ac.in.  

Nagappa U Bhajantri, Department of computer Science and 
Engineering, Government College of Engineering, Chamarajanagara – 
571313, e-mail: bhajan3nu@gmail.com. 
 
© The Authors. Published by Blue Eyes Intelligence Engineering and 
Sciences Publication (BEIESP). This is an open access article under the CC 
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/) 
 

The reputation of the internet and the exploit of the huge 
eminence of music data system such as MP3 have activated 
extraordinary experience in digital music libraries [6]. 
Especially, the recommender scheme constructs upon 
consumer summary are presently in the attention of the 
information retrieval society. While inclinations are 
extremely biased, personalization appears to be an important 
feature for the finest suggestion [7].  Music suggestion and 
retrieval scheme can help consumers in discovery music that 
is related to them. This normally necessitates automatic music 
investigation, e.g., categorization along with type, content or 
performer and song resemblance [8]. The development 
succession of explanation frequently encompasses numerous 
fault in contrast to the innovative portion of music. A chief 
motive for this is human’s poor music imitation capability [9]. 

Conventional behavior of pay attention to music, and process 
for determining music, such as radio broadcasts and record 
stores, are being restored by modified behavior to hear and 
learn about music [10]. Finally, we employed fine recognized 
ability in MIR such as DTW and dynamic programming 
procedures [11,12]. Initially, we improve the dissimilarity in 
pitches and incorrect rhythms like male voices and female 
voices, or dissimilar gadgets [13]. After that, evaluate the 
accurate dissimilarity among them. As well, we work out 
innovative cost task to analyze dissimilarity among melodies 
and resolve the consequence [14].  Specified the quickly 
rising significance of digital music allocation and also the 
detail that big web-oriented music compilations are enduring 
to rise in dimension exponentially, it is noticeable that the 
capability to efficiently find the way in these albums is an 
enviable eminence [15, 16]. In the majority situations, the 
words of the song are what really conveys the sensation 
connected by the music, whereas the musical phases are 
normally prepared to revolve in the region of the lyrical theme 
[17]. Music suggestion scheme can be enhanced a lot by 
algorithmic music clustering [18].  The rest of this paper 
explains as follows: Section 2 described recent literature 
about the MIR, and section 3 discussed the proposed system 
of MIR. The implementation results are explained in section 4 
and section 5 concluded our research work with future scope. 

II. PRESENT DAY EFFORT  

The most relevance work happening in the broader area of 
music retrieval and identical tune. However, some of the work 
has been enlisted in the following way. In 2015 Baixi Xing, 
Kejun Zhang et al [19]. have recommended the initial 
assemble up the Chinese Folk Music Library and Chinese 
Folk Image  Library.  
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Second, we evaluate BP, LR, and DE-SVM, and discover that 
DE-SVM has the finest presentation. After that, perform 
DE-SVM to construct the finest representation for 
music/image sensation identification. At last, an 
Emotion-driven Chinese Folk Music-Image Exploring 
scheme derived from DE-SVM is urbanized and 
experimentation consequences demonstrate our process is 
effectual in terms of retrieval presentation. 
In 2015 Chithra et al [20] have projected the Internet, but at a 
similar instance, music can be inflexible to discover. It has 
formed required for intellectual music retrieval which permits 
the consumer to contact the songs that whoever likes. The 
proposal of music information retrieval was fundamentally 
utilized in music search scheme, there will be an enormous 
database of songs. For a competent music search scheme, 
when an exacting song in the database is demanded, the same 
has to be properly recognized and recovered from the 
database.  
In 2014 Grzegorz Gwardys et al [21], they have projected the 
image representation qualified on Convolutional Neural 
Networks (CNN) functional to a MIR, especially to musical 
genre identification. The representation was qualified on 
ILSVRC-2012 to execute image categorization and was 
reprocessing to execute genre categorization by spectrograms 
images. Harmonic or percussive partition was useful since it 
was attributing for the musical genre. At the closing phase, the 
assessment of the different policy of amalgamation SVM  was 
executed on well recognized in the MIR community GTZAN 
dataset. Although the representation was qualified on natural 
images, the consequences accomplished in this investigation 
were near to the state-of-the-art. 
In 2011 Marius Kaminskas et al [22], here displayed an 
innovative effectual characteristic removal process was 
proposed for the categorization of music along with the genre. 
Derived from the considered attributes, an innovative 
attribute set is explored to distinguish the music substance. 
The multi-class SVM was utilized for the categorization 
intention, which was the finest categorizing engine in the 
middle of the obtainable ones. Research outcome illustrates 
that the process surpasses the obtainable task executed on a 
similar database. A retrieval process is also projected and its 
exactness was confirmed by the categorization algorithm.  
In 2010 Olmo Cornelis et al [23], authors have evaluated the 
effort on signals and attribute removal, on representative and 
semantic information dispensation, and on metadata and 
context utensils. An outline is specified for more than a few 
European cultural music records and correlated current 
investigate projects. Troubles are decorated and proposal of 
the manner in which to develop contacts with cultural music 
albums are specified. 
In 2010 Ali Gedik et al [24], the theory employed to diminish 
the measurement of the pitch histogram gap, such as recording 
to a short and preset dimensional pitch-class break, the 
hard-coded utilize of western music assumption, the utilize of 
the normal diapason, investigation derived from tonality and 
displeasure alteration. Afterward demonstrate in two 
functions, mechanical tonic recognition, that elevated 
dimensional pitch frequency histogram depiction can be 
effectively utilized in MIR functions devoid of such 
pre-assumptions, by the data-driven representation.  

However, comprehension of contemporary community have 
heaped the effort, the same has dragged the attention. Further, 
the cumulated capability of researchers have witnessed 
through their strategies to identify identical tunes in view of 
protect the effort of genuine music producers.  
Thus, there is dearth of literature in broader area of Optimal 
SVM based model to bifurcate the original tune among the 
mirrored versions. Hence, the work oriented towards Optimal 
SVM based effort to evolve to erect the approach has 
extended to separate the coversong. In other words, here 
converge the literature to boil down into expand the deep 
learning to detect the duplicate tune.   

III. METHODOLOGY FOR MIR 

MIR is an important process in the musical industry. Nearly 
every one of music retrieval processes moves toward a 
process to categorize every one of music files along with a 
number of music information and to investigate effortlessly 
by the huge database. Our proposed methodology, graphical 
representation showed in figure 1. Initially consider the 
musical database to feature extraction process for retrieval 
purpose, the features such as MFCC, DCT, DWT, and 
Tri-spectral features and this evolved model has shown in 
figure 1. Once features are extracted from the musical signal 
then the recognition process implemented here using SVM 
with the kernel optimization process. SVM works by the 
mapping of input space to the feature space. Feature space is 
defined as space which is kept for the purpose of calculating 
similarity by the usage of the kernel function. It is possible to 
select hyperplanes in such manner that no points exist 
between them and by this, it will be possible to have the 
maximum distance it can have. These hyperplanes based 
retrieval the musical signal based on relevant input tones of 
corresponding songs.  Finally, consider similarity measure for 
with retrieval the musical information in the research 
procedure. 

 

Fig 1: Proposed Model 
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3.1 Preprocessing  

The Adaptive Median Filter (AMF) is utilized to authorize the 
flexibility of the filter to modify its dimension as requirements 
are established on the deduction of limited noise density. The 
AMF relies on a trans-conductance comparator, in which 
captivation current can be distorted to leave about as a limited 
weight operator. While the dimension of the filter is 
accustomed to the limited noise substance, this sort of median 
filter is recognized as an adaptive median filter.  
In the conventional noise system, we assume f  is the noisy 

signal, the model is given by 
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output signal  jif ,  the median in the 

window. 

3.2 Feature Extraction 

The feature extraction system entails the analysis of the 
musical signals attribute removal the spectral study process is 
arranged. The feature extraction is the variation of the input 
data into the group of attributes. In our study, the attributes in 
use into deliberation are MFCC, DCT, DWT. 
3.2.1 Mel Frequency Cepstral Coefficients 

In musical signal associated responsibilities, MFCC is the 
important victorious attribute depiction. The significant 
progression in the audio retrieval procedure entails 
characteristic removal. The attribute specifies arithmetical 
depiction of the audio file since it is hard to progress the 
unprocessed audio file. The attribute has been removed from 
each one audio file in the database and accumulates it in 
attribute database. The attribute has been removed from the 
inquiry audio file and it includes being contrast among every 
audio file attribute in the attribute database. This attribute 
removal procedure measured a few levels which are 
Pre-emphasis, Frame jamming and windowing, Filter bank 
study, Logarithmic compression, and FFT. 
Steps involved in MFCC extraction in signals 

 Take the Fourier transform through a windowed 

excerpt of a signal. 

 Map the powers of the spectrum obtained above onto 

the Mel scale, using triangular overlapping 

windows. 

 Compute the logs of the powers at each of the mel 

frequencies. 

 Evolve the DCT of the list of Mel log powers, as if it 

were a signal. 

 The MFCCs are the amplitudes of the resulting 

spectrum. 

Mel scale filter bank 

   

On transforming each time field frame of Sf  models into 

the frequency field, the filter bank study is efficiently 
executed. For the reason of varying the difficulty of the glottal 
pulse and the vocal region impulse reaction in the time field 
into frequency field, the Fourier Transform is gracefully 
engaged. In the FFT range, as the frequency choice is inclined 
to be too broad, the voice signal derives to trail the linear 
scale. By the objective of estimating a biased sum of filter 
spectral components, a group of triangular filters are installed 
consequently as to estimate the productivity of procedure to 
Mel scale. At the individual frequency, the scale frequency 
reply of each and every filter is triangular in shape and 
identical to concord and be inclined linearly to zero at an 
individual frequency of two adjacent filters. Afterward, the 
calculation of its filtered spectral components comes out as 
the productivity of each one filter. The filters indicated as a 
complete are usually recognized as a Mel scale filter bank and 
the perceptual processing prearranged inside the ear is 
provoked by the frequency reaction of the filter bank. Then, 
the resultant equation is engaged to estimate the Mel for the 
pre-specified frequency f in HZ: 
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3.2.2 Discrete Cosine Transform (DCT) 

DCT fundamentally convey a succession of actual data 
position into its actual range. The allocation of coefficients of 
DCT relies on the behavior of the considered signal. In favor 
of a signal comprises small intensity through small spatial 
information, it offers superior energy compaction in the small 
frequency region. By means, predictable DCT coefficient 
allocation reduces as we depart to superior frequencies. These 
DCT coefficients oriented compute the mean and standard 
deviation from the musical signals. 
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Mean and standard deviation formulas 
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3.2.3 Discrete Wavelet Transform (DWT) 

The DWT is a linear conversion that activates on a data vector 
whose extent is an integer power of two, converting it into an 
arithmetically dissimilar vector of the identical extent. It is a 
utensil that divides data into dissimilar frequency elements. 
DWT is worked out by a flow of filtering tracked by a factor 2 
subsampling. In wavelet transform the attribute removal were 
completed in two levels as comprehensive below, which are 
illustrated in Figure 2. 

 

Fig 2: DWT Coefficient structure 

 Depending on distinct frequency sub-bands the 

speech signals are decomposed.  

 The disintegrated speech signals at distinct frequency 

sub-bands are evaluated using numerous resolutions. 

 For the speech signal, )(tw  the wavelet transform is 

given as 
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Where, )(, tqp is the wavelet function. 

Two-dimensional Haar wavelet transform because it reduces 
the computational time and also it extracts more features. For 

the t  input speech signal, t  the Haar wavelet transform 

tp is given as 

                                                                ttt Hs    (9) 

In Haar wavelet, the speech signals are disintegrated into 
coarse approximation and detail information. For 
disintegration, two filters Low pass filter and High pass filters 
are employed. 
Then the mean value of the coarse coefficients is calculated 

by taking the average of the coarse coefficient. 

                                                          

tataCDWT ][
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Based on the DWT coefficient evaluates mean and standard 

deviation in all musical signals. 

3.3 Musical Information Retrieval Process 

In general, the SVM signify very competent principle 
designed for the reduction of the classification tasks where 
identification of the intention is extremely necessary. It is 
presented the equivalent methods, thanks to its exciting 
quality of adjusting the weights derived from the eventual 
productivity and executed input data. When the attribute 
removal is accomplished, the detachment in every signal is 
estimated therefore as to accomplish different detachment 
values of the MIR. This retrieval process Polynomial function 
with SMO technique extended, the prime objective is to 
maximize the margin between the classes and to minimize the 
distance between the hyperplane points. In order to perform 
the non-linear process, the kernel functions are initiated in the 
SVM retrieval process. 
SVM- Polynomial function 

The Polynomial kernel is a non-stationary kernel and well 
suitable for problems where all the training data is 
normalized. The polynomial kernel functions are locally 
linear.  

  0,),(   d
i

T
i rmmmmk       (13) 

In the work, the advantages are combined from polynomial 
kernel function and formed a new kernel for the retrieval 
process. Function is directional, i.e. the output depends on the 
direction of the two vectors in low-dimensional space. This is 
due to the dot product in the kernel. All vectors with the same 
direction will have high output from the kernel. 
3.3.1 Sequential Minimal Optimization (SMO) 

The SMO is a simple to solve the SVM quadratic 
programming problem during the training of SVM. At each 
step, SMO chooses two Lagrange multipliers to jointly 
optimize, finds the optimal values for these multipliers and 
updates the SVM to reflect the new optimal values. The 
smallest feasible problem engages two such multipliers 
because of the linear equality constraint involving the 

Lagrange multipliers i . 
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Lagrange multipliers, first compute the second Lagrange 

multiplier 1  and computes the ends of the diagonal line 

segment in terms of 2 . If the target 1o  does not equal the 

target 2o , then the following bounds apply to 2 in equation 

(4) and if the target 1o  equals the target 2o , then the 

subsequent bounds apply to 2  .  

),min();,0max( 12121   CCHM
                          (14) 

),min(;),0max( 12122   CHCM
                             (15) 

Under normal circumstances, the objective function will be 

positive definite, there will be a minimum along the direction 

of the linear equality constraint. 

Computing the bias  

The threshold b  is re-computed after each step so that the 
KKT (Karush-Kuhn-Tucke) conditions are completed for 

both optimized values. The subsequent threshold 1b  is 

applicable when the novel 1  is not at the bounds, as it forces 

the output of the SVM to be 1o  when the input is 1y  

similarly,  2y  also analyzed. 

bmmKommKoDb clippednewnew  ),()(),()( 212
,

121111111 

           (16) 

If the joint optimization thrives, the stored weight vector 
requires to be revised to replicate the novel Lagrange 
multiplier values. The weight vector update is easy, owing to 
the linearity of the SVM. 

22
,

121111 )()( momoww clippednewnewnew  

                                      (17) 

Optimal Kernel for MIR 

Minimized value of Lagrange multiplier  obtained until the 
process will be continued.  More specifically, we seek an 
automatic method for model selection that optimizes the 
kernel profile dependently of the data. Based on the above 
procedure musical information is retrieved. Here SMO model 
utilized to the Polynomial kernel for the MIR process. 

IV. RESULT AND DISCUSSION  

This segment depicted the MIR procedure for dissimilar tunes 
in multiple languages by the aid of features and optimal kernel 
SVM executed through MATLAB 2015a and i5 processor 
together with the 4GB RAM. These investigate dissimilar 
film songs are gathered from the net. This helped to explore 
musical information retrieval function contrasted to the 
obtainable method. 
This study effort engenders the database by hand the 
dissimilar movie songs in dissimilar languages gathered from 
the web. The languages are Tamil, Hindi and Telugu oriented 

to improve the database.  Further, these datasets are generated 
synthetically and it is having totally 150 songs per languages.  
Performance metrics 

Accuracy(A): In accordance with the presentation metrics 

the accuracy can be indicated as the proportion of a number of 

appropriately recognized music signals to the entire number 

of input music signals. 

signalsmusicinputofNumberTotal

correctlyidentifiedsignalsmusicofNumber
A 

  (18) 

Precision(P): In signal retrieval method, accuracy can be 

roughly distinct as the proportion of a number of relevant and 

re-established substance to the number of the complete 

number of re-established substance.   

   

BA

A

retrivedsignalsmusicofNumberTotal

retrivedsignalsmusicrevelantofNumber
P




  (19) 

Recall(R): An image retrieval equipment recall may be 

signified as the proportion of the number of relevant and 

re-established substance to the entire count of the relevant 

substance. 

CA

A

signalsmusicrevelantofNumberTotal

retrivedsignalsmusicrevelantofNumber
R




(20) 

Here, mentioned performance metrics, the presumption that A 
distinguishes the number of relevant music signals 
re-established B, the number of irrelevant substance and the 
C, the number of relevant substance re-established. In this 
condition, C depicting the number of relevant substance 
re-established is identical to the number of the arrival songs 
indistinguishable to the query image. The entire number of 
substance re-established is similar to the number of songs that 
arrival by the research scheme. 
Table 1: Precision analysis of MIR process for proposed 

work 
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Table 1 tabularizes the exact investigation in MIR procedure 
for projected effort.  
It attempts to illustrate the 10 number of input signals and the 
recovered songs for exacting input signals and their 
matriculations values. The recovered songs found in multiple 
languages like Tamil, Hindi, Telugu, etc.  In the input signal 
1, we find 4 recovered songs and the exactness value is 1. As 
well, the input signals are altered they discover multiple 
recovered songs for their input signal and discover the 
exactness value as 1. The optimization procedure utilized in 
MIR task accomplishes the finest exactness value. 

 

Fig 3:  Database Vs Retrieved Songs 

Figure 3 describes database verses recovered songs. The 
graph measures database magnitudes and discovers the 
number of recovered songs in that database. When the 
multiple languages of music signals have recovered the 
optimization accurately discovers the relevant songs of what 
we find. The database magnitudes varied from 10 to 50; in 
magnitude 10, the number of accurately recovered songs 
obtains 8 and the number of mistakenly recovered songs as 4.  
If the database magnitudes are increased then the optimized 
procedure discovers the number of accurately recovered 
songs. It also accomplishes a number of mistakenly recovered 
songs.  In database magnitude 50, the number of accurately 
recovered songs accomplishes as 43 and mistakenly 
recovered songs as 10. 

Table 2: Extracted features of optimal SVM for MIR 

 

 

 

 

Table 3: Performance Metrics with Retrieved songs for 
proposed Model 

 
Table 2 shows the extricate features values of MIR model, 
here shows the mean and standard deviation of DWT and 
DCT for five sample testing songs and the MFCC the feature 
vector are called as Cepstral values. Then Table 3 exposes 
that the presentation assessment in musical signal recovered 
procedure for 10 input signals.  
In the input signal 1 illustrates song1 Hindi 1 but the 
recovered signals accomplishes as song1 Hindi 1, song1 
Telugu 1, song1 Tamil 1 and song 2 Telugu 2 here, 4 
recovered signals discovered for 1 input, the presentation 
assessment in these musical signal recovered procedure is as 
subsequently: the accuracy accomplishes as 1, recall 
discovers 0.75 and the F-compute accomplishes 0.86.  
In the analysis recommends optimization procedure for 
diminishing the recovered signals in music signal recovered 
procedure. As well, the further input signals also discover the 
presentation assessment (precision, recall, and accuracy). The 
values for the presentation assessment are altered depending 
on the input signal. 
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(a) D

CT                                                       (b)DWT 

Fig 4: Features Plots of Musical Retrieval process 
 

 
Fig 5: Retrieval Execution Time analysis 

Figure 5 shows the implementation time of songs recovery. 
The graph distinguishes retrieval time for utilizing 
optimization and devoid of utilizing optimization.  By 
contrast, retrieval time acquired from the investigation songs 
through projected optimization is lower than devoid of 
optimization. Investigation songs among projected 
optimization accomplish the retrieval time in the series of 0 to 

0.001 and the investigation songs devoid of optimization 
acquire in the series as 0.004 to 0.016. The retrieval time 
alters as per the investigation songs lastly the graph terminates 
that the investigation songs among projected optimization 
accomplished less retrieval time.  
 

 
Fig 6: Comparative analysis of different classifiers 

Figure 6 shows the comparative analysis of different 
classifying technique with different metrics such as precision, 
recall, and Accuracy. Here considerable techniques such as 
K-Nearest Neighbor (KNN), Linear SVM, Naive Bayes, 
neural network, and our proposed approach. The best results 
of all measures in the optimal polynomial kernel in SVM.  
This graph shows the o maximum performance attained in 
optimal kernel function in SVM process, in precision, the 
work accomplishes the presentation metrics as 100 and the 
other technique as 85.22, 95.22% like that, similarly other 
parameters also varying like this. 

V. CONCLUSION 

Since MIR technologies have prepared large development 
lately, numerous music explore engineer has been effectively 
executed for exploring online music. In the precedent, the 
diminutive analysis had ever been secured at sensibly institute 
a piece of trivial music explore engine.  An attribute set for 
indicating the musical signals was resultant from the filter and 
projected as a source for genre retrieval procedure.   
Data from character removal for together vocal and active 
sound is utilized as preparation data to the optimal-SVM. 
Steadily Indian music is getting admiration from the whole 
universe since its legacy and civilizing value.  
In addition due to the support of devoted music lover, an 
uncountable number of populace has donated for the 
expansion of Indian music at a better level. This study effort 
some attributes are measured to MIR procedure by the aid of 
the finest NN procedure.  The outcomes acquired for Music 
information retrieval is capable one. The number of movie 
songs for which the algorithm proceed is diminutive 
contrasted by the number of accurate songs. In the future, the 
extracted features are optimized to the MIR process with a 
deep learning approach. 
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