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ABSTRACT: From face book to finance, from science to security, from prediction to protein, the expanse of machine learning algorithm has 

reached every stratum. Humans are vulnerable and susceptible to overestimation and under estimation but not the machine. Even scientific 

predictions are steering more towards discovery by machine learning implementations. Understanding of protein structure facilitates in drug 

design and effects of mutation. Predictions via machine learning algorithms yield automatic, efficient and accurate classification of unknown 

protein sequence. Categorization of music genre on the basis of instrumentation, structure of rhythms and its harmonic content helps in accurate 

division of large collection of music available. Comparative study of various computational algorithm used for these purposes will be the major 

intent of this paper. 

__________________________________________________*****_________________________________________________ 

1. Introduction 

Over the last few decades the advancements of in the field 

of computer and technology has reached remarkable heights. 

These technological improvisation, not only help in the most 

common areas of human life but also the territory of 

education, health, industries and others.  

One such example of the elevation in the field of computer 

technology is Machine Learning. Machine learning is an 

application of artificial intelligence (AI) that gives 

frameworks the capacity to consequently take in and 

enhance as a matter of fact without being unequivocally 

customized or explicitly programmed. Created from the 

examination of case affirmation and computational learning 

theory in modernized thinking, machine learning explores 

the examination and development of calculations that can 

gain from and make predictions on data. Machine learning is 

firmly identified with (and frequently covers with) 

computational measurements, which additionally revolves 

around forecast making using PCs. It has solid connections 

to numerical streamlining, which conveys strategies, 

hypothesis and application spaces to the field. Though AI 

and Machine Learning have been progressively developing 

approaches to solve many problems, however, the previous 

approaches are still applied and in many real world 

problems a combination of deep and machine learning 

works best as experimentally proven.  

In this paper, we mainly focus on the study of protein 

homogeneity and music genre classification as an 

application of machine learning. Experimental methods in 

these fields being considerably expensive therefore make the 

use of ML applications practically ineluctable. 

Proteins make up living things and can go about as modest 

machines for natural procedures. They are at first made as a 

chain of amino acids (protein succession), which folds into a 

three dimensional shape called the "native" structure. The 

cumulative study of the structure and behaviour of proteins 

purity and interaction is called proteomics which is also a 

sub-part of genomics. 

Music is these days a noteworthy piece of the Internet 

content: in this specific circumstance, programmed systems 

fit for managing a lot of music in computerized groups are 

goal, and Music Information Retrieval (MIR) has turned into 

a vital research region. Talking about music classification as 

an application, the purpose of it is to anticipate the class of 

tunes by utilizing the approaches of machine learning. 

 

2. Research Gap 

The hole amongst conceptual and solid outcomes in machine 

learning is generally because of impossible presumptions 

made by analysts in formal learning hypothesis. The errand 

of conceptually portraying learning is extremely 

troublesome, so it is normal to make rearranging suspicions. 

As research advances, suppositions will gradually turn out to 

be more reasonable. Ebb and flow work in formal learning 

hypothesis has not yet progressed to the phase where it will 

be valuable to experimental and mental research in machine 

learning. Future research in formal learning hypothesis must 

assault the issue of predisposition. Predisposition is basically 

an inclination requesting on theories. 

 

3. Protein Homogeneity as an Application of Machine 

Learning 

We are in a brilliant era of Medical Research and Sciences. 

A well accomplished drug can be a cure of a basic illness or 

a fatal ailment as well for a huge figure of convalescent 

across the globe and in turn can earn the producer billions of 

dollars, condition being the drug is fruitful in the field or 

not. 
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Proteomics, the large scale study of structures, capacities 

and cooperation’s of proteins. Data of the Protein Protein 

Interactions (PPIs) enhances our insight into the functions 

and 3D structures of proteins, hence making the study of 

PPIs an essential element in the study of protein 

homogeneity. Now, while proteomics is the study of the 

complete set of protein arrangement in a cell composes, 

genomics prompts proteomics (via transcriptomics) as a 

coherent advancement. 

Machine learning or deep learning includes not just 

understanding complex genome sequencing, cell structure 

and organ structure but patient demographics, drug 

interaction with affected cells, other external environmental 

factors along with many others. So, with a specific end goal 

to think about the use of machine learning in study of 

genomics and anticipating PPI, few of the machine learning 

methodologies or rightly called as algorithms commonly 

used are Support Vector Machine (SVM), Artificial Neutral 

Networks (ANNs), Random Forest (RF), Naïve Bayes, 

Ensemble Modelling are just a few to name. 

A basic idea of how the above mentioned algorithms 

proceed with are- 

 

3.1 Support Vector Machine (SVM): 

SVMs are supervised machine learning algorithms which 

are mainly used for classification and up to some extent, to 

solve regression problems.  

Given a set of training examples, we plot each value as a 

point in n-dimensional space such that the cases of the 

different classifications are isolated by an unmistakable hole 

that is as wide as could be expected under the 

circumstances. New cases are then mapped into that same 

space and expected to have a place with a characterization in 

perspective of which side of the gap they fall. At that point, 

we perform arrangement by finding the hyper-plane that 

separates the two classes extremely well. 

 
Fig 1:Support Vectors are simply the co-ordinates of individual 

observation. Support Vector Machine is a frontier which best 

segregates the two classes (hyper-plane/ line). 

 

3.2 Artificial Neural Networks (ANNs): 

ANNs or connectionist systems are processing frameworks 

roused by the natural neural systems that constitute the 

animal brains. Such kind of systems, learns tasks by 

considering examples, generally without task-specific 

programming. It incorporates an extensive number of 

associated preparing units that cooperate to process data. 

A neural system is a situated diagram comprising of hubs, 

which as indicated by the organic relationship is a portrayal 

of neurons comparing to dendrites and neurotransmitters. 

The ANN is basically an information processing technique, 

working in a similar manner to a human brain. 

It mainly inherits 3 layers: 

 INPUT LAYER: represents the raw form of 

information fed to the system 

 HIDDEN LAYER: maybe one or more and 

determines the activity of each hidden unit 

 OUTPUT LAYER: its behaviour is solely dependent 

on the functioning of the hidden units and weights 

between the hidden and output units. 

 
Fig 2: Layers are being made up of many inter-connected 

‘nodes’ which contain an ‘activation function’ 

 

3.3 Random Forest (RF): 

RF or random decision forests is a supervised algorithm 

which works hand in hand with the ensemble modelling 

method for classification, regression and other machine 

learning applications by forming a plenty of decision trees 

and studying them (classification) or mean prediction of data 

of individual trees (regression). 

It is a preferred algorithm due to the following reasons: 

 It can easily handle missing values in a tree 

 If more trees are there, it doesn’t over fit the model 

 It can easily model the classifier for categorical 

values as well. 

 
Fig 3: Random Forest Algorithm 

( *The Naïve Bayes system is further explained in the next 

section.) 
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4. Automatic Music Genre Classification As An 

Application Of Machine Learning 

Music genre is the portrayal description of various types of 

music and how it is inspected and anticipated by humans. It 

comprises a major part of internet as it is the most prominent 

source of various fragments of music, providing efficient 

ways from creation to downloading and uploading.The 

investigation of genres as assortments of melodic things 

collected as per subjective and neighbourhood criteria 

requires relating inductive models of such an idea. This 

procedure can be in this manner demonstrated for instance 

driven learning errand. To comprehend and pursue music as 

per our preference it is essential to know the genre of the 

music. Machine learning provides with various algorithms 

for the same. 

The comparative outlook of the algorithms preferred is 

carried out on the basis of corpus in preparing and testing 

bits and utilizing dynamically littler rates of the preparation 

information (90%, 75%, and 66%). Dynamic partitioning, 

with 5, 10, and 20 fold cross-approval has been likewise 

connected. 

 

  CLASSIC COUNTRY DISCO HIP-

HOP 

JAZZ ROCK 

CLASSIC 86 2 0 4 18 1 

COUNTRY 1 57 5 1 12 13 

DISCO 0 6 55 4 0 5 

HIP-HOP 0 15 28 90 4 18 

JAZZ 7 1 0 0 0.37 12 

ROCK 6 19 11 0 27 48 

 

Table 1:Genre classification confusion matrix 

 

4.1 The Naive Bayes classifier performs factual 

examination of the preparation information, produces 

most extreme probability estimators and augments 

contingent probabilities on the watched include values 

as choice criteria. 

4.2 The VFI (Voting Feature Intervals) calculation 

arranges by trait discretization: the calculation first 

forms highlight interims for each class and trait, at that 

point utilizes a voting technique to survey its learning 

model. Entropy minimization is constantly used to 

make reasonable interims. 

4.3 J48 is a usage of the outstanding Quinlan calculation. 

This classifier fabricates a choice tree whose hubs speak 

to segregation rules following up on specific highlights. 

Order decreases to top-down route, i.e. lead course: 

melodic kinds are activated at the point when leaves in 

the model tree are come to. 

4.4 Entirely identified with J48 is the PART calculation. It 

manipulates separate-and-conqueror strategies to 

choose the best leaf at every emphasis, therefore 

fabricating an advanced fractional choice tree. 

4.5 NNge (Nearest-neighbor-like calculation utilizing 

non-settled summed up models), it's a toxic classifier. 

It manufactures a sort of "hypergeometric" show, 

including if-then standards. 

4.6 RIPPER (JRip) a control based classifier that executes 

a propositional control student. The learning model is 

created by cycle over a preparation subset, and by doing 

structure advancement (i.e. pruning) to limit blunder 

rate. 

 
Fig 4: Performance evaluation of different algorithms 

 

The most promising classifier is the Bayesian one. In fact, 

tree-or manage based estimations seems to have minor 

influence our little arrangement of relationship. The beating 

after effects of the Naïve Bayesian classifier (concerning 

different sorts of calculations) could be clarified by the 

general heterogeneity of highlights over the distinctive 

inspected classes. Run the show or then again tree-based 

methodologies, truth be told, tend to group the genuinely 

unfair highlights to create their classifiers and force, along 

these lines, a speculation over the highlights. 
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5. Applications Of Machine Learning: 

As we advance into the computerized age, one of the cutting 

edge developments we've seen is the production of Machine 

Learning. This unbelievable type of Artificial Intelligence is 

now being utilized as a part of different enterprises and 

callings. From extraction to prediction, from regression to 

classification machine learning is applied everywhere, 

medical diagnosis and statistical arbitrage has overcome a 

paramount due to the same. The use of image and speech 

recognition is leading to a more protected and privatized 

world.  

6. Conclusion 

Machine learning is an extraordinary achievement in the 

field of Artificial Intelligence. While it has some startling 

ramifications when you consider it, these Machine Learning 

Applications are a few of the numerous ways this innovation 

can enhance our lives. With the advancement in 

technologies and innovations and with the digitalisation 

what necessary is not only to come with new and more 

efficient algorithms but to study the performance of present 

algorithms to obtain more productive outcomes. 
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