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ABSTRACT: In this paper, various machine learning algorithms have been discussed and we present a literature survey of 

the latest advances in researches on machine learning for big data processing. First, we review the machine learning types 

and algorithms. These algorithms are used for various purposes like data mining, image processing, predictive analytics, 

etc. The main advantage of using machine learning is that, once an algorithm learns what to do with data, it can do its work 

automatically. Finally, we outline several open issues and research trends. 
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I. INTRODUCTION 

Machine learning is used to teach machines how to handle the data more efficiently. Sometimes after viewing the data, we cannot 

interpret the pattern or extract information from the data. In that case, we apply machine learning. With the abundance of datasets 

available, the demand for machine learning is in rise. Many industries from medicine to military apply machine learning to extract 

relevant information. The purpose of machine learning is to learn from the data. Many studies have been done on how to make 

machines learn by themselves. Many mathematicians and programmers apply several approaches to find the solution of this 

problem. Some of them are demonstrated in Fig. 1. 

 

 

II. TYPES OF LEARNING 

 

Fig:-1 Types of Learning 

 

 

2.1 Supervised Learning 

The supervised machine learning algorithms are those algorithms which needs external assistance. The input dataset is divided 

into train and test dataset. The train dataset has output variable which needs to be predicted or classified. All algorithms learn 

some kind of patterns from the training dataset and apply them to the test dataset for prediction or classification. The workflow of 

supervised machine learning algorithms is given in Fig. 2.  
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Fig:-2 Workflow of supervised machine learning algorithm 

Three most famous supervised machine learning algorithms like,  

1. Decision Tree: 

2. Naïve Bayes 

3. Support Vector Machine. 

1) Decision Tree: Decision trees are those types of trees which groups attributes by sorting them based on their values. Decision 

tree is used mainly for classification purpose. Each tree consists of nodes and branches. Each node represents attributes in a group 

that is to be classified and each branch represents a value that the node can take. 

 
Fig. 3. Decision Tree 

An example of decision tree is given in Fig. 3. The pseudo code for Decision tree is described in Fig. 4; where S, A and y are 

training set, input attribute and target attribute respectively. 

 

 
Fig. 4. Pseudo code for Decision Tree 
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2.2 Unsupervised Learning 

The unsupervised learning algorithms learn few features from the data. When new data is introduced, it uses the previously 

learned features to recognize the class of the data. It is mainly used for clustering and feature reduction. An example of workflow 

of unsupervised learning is given in Fig. 5. 

 
Fig. 5. Example of Unsupervised Learning 

The two main algorithms for clustering and dimensionality reduction techniques are discussed below. 

1. K-Means Clustering 

2. Principal Component Analysis 

1) K-Means Clustering: Clustering or grouping is a type of unsupervised learning technique that when initiates, creates groups 

automatically. The items which possess similar characteristics are put in the same cluster. This algorithm is called k-means 

because it creates k distinct clusters. The mean of the values in a particular cluster is the center of that cluster. A clustered data 

is represented in Fig. 6. The algorithm for k-means is given in Fig. 7. 

 

 
 

Fig. 6. K-Means Clustering 

 

 
Fig. 7. Pseudo code for k-means clustering 

 

2.3 Semi - Supervised Learning 

Semi – supervised learning algorithms is a technique which combines the power of both supervised and unsupervised learning. It 

can be fruit-full in those areas of machine learning and data mining where the unlabeled data is already present and getting the 

labeled data is a tedious process. There are many categories of semi-supervised learning. Some of which are discussed below: 

1) Generative Models: Generative models are one of the oldest semi-supervised learning method assumes a structure like p(x,y) 

= p(y)p(x|y) where p(x|y) is a mixed distribution e.g. Gaussian mixture models. Within the unlabeled data, the mixed components 

can be identifiable. One labeled example per component is enough to confirm the mixture distribution. 
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2) Self-Training: In self-training, a classifier is trained with a portion of labeled data. The classifier is then fed with unlabeled 

data. The unlabeled points and the predicted labels are added together in the training set. This procedure is then repeated further. 

Since the classifier is learning itself, hence the name self-training. 

 

2.4 Reinforcement Learning 

Reinforcement learning is a type of learning which makes decisions based on which actions to take such that the outcome is more 

positive. The learner has no knowledge which actions to take until it’s been given a situation. The action which is taken by the 

learner may affect situations and their actions in the future. Reinforcement learning solely depends on two criteria: trial and error 

search and delayed outcome. The general model for reinforcement learning is depicted in Fig.8. 

 
Fig. 8. The Reinforcement Learning Model 

 

In the figure, the agent receives an input i, current state s, state transition r and input function I from the environment. Based on 

these inputs, the agent generates a behavior B and takes an action which generates an outcome. 

 

2.5 Multitask Learning 

Multitask learning has a simple goal of helping other learners to perform better. When multitask learning algorithms are applied 

on a task, it remembers the procedure how it solved the problem or how it reaches to the particular conclusion. The algorithm then 

uses these steps to find the solution of other similar problem or task. This helping of one algorithm to another can also be termed 

as inductive transfer mechanism. If the learners share their experience with each other, the learners can learn concurrently rather 

than individually and can be much faster 

 

2.6 Ensemble Learning 

When various individual learners are combined to form only one learner then that particular type of learning is called ensemble 

learning. The individual learner may be Naïve Bayes, decision tree, neural network, etc. It has been observed that, a collection of 

learners is almost always better at doing a particular job rather than individual learners. Two popular Ensemble learning 

techniques are given below. 

 

1) Boosting: Boosting is a technique in ensemble learning which is used to decrease bias and variance. Boosting creates a 

collection of weak learners and convert them to one strong learner. A weak learner is a classifier which is barely correlated with 

true classification. On the other hand, a strong learner is a type of classifier which is strongly correlated with true classification. 

The pseudo code for AdaBoost (which is most popular example of boosting) is given in Fig. 9. 

 

 

 

 

http://www.ijsdr.org/


ISSN: 2455-2631                                                                © May 2018 IJSDR | Volume 3, Issue 5 
 

IJSDR1805051 International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org 365 

 

 
 

Fig. 9. Pseudo code for AdaBoost 

 

G.  Neural Network Learning 

The neural network (or artificial neural network or ANN) is derived from the biological concept of neurons. A neuron is a cell 

like structure in a brain. To understand neural network, one must understand how a neuron works. A neuron has mainly four parts 

(see Fig. 10). They are dendrites, nucleus, soma and axon. 

 
Fig. 10. A Neuron 

2.7 Genetic algorithm 

Genetic algorithm is adaptive heuristics search algorithm based on the evolutionary ideas of natural selection and genetics. It also 

mimics the process of natural selection. This heuristic sometimes identified as met heuristic, is used to generate the useful 

solutions to optimization and research problems. In order to implement feature subset selection method is Hadoop platform using 

genetic algorithm. GAs begins with a set of k randomly generated states called population‖. Each state is called individual‖ and is 

represented as a string over a finite alphabet. This string is called chromosome‖ and each symbol gene‖. Genetic algorithm are the 

way of solving problem by mirroring processes nature uses ie Selection , Crossover , Mutation and Accepting to develop solution 

to the problem. GAs uses the random search technique to solve the optimization problems. Every iteration of the algorithm 

generates a new population and consists of the following steps:  1) Selection: Each state is evaluated by the fitness function (b). 

Each value influences the random choice among the successors for the next step. Once chosen the k successors are grouped into 

couples (c); 2) Crossover: The algorithm chooses for each individual a division point, which is called crossover point. At this 

point the sexual reproduction (d) in which two children are created begins: the first takes the first part of the first parent and the 

second of the second parent; the other takes the second part of the first parent and first part of the second parent, the logic is used 

to identify the individual in the set. The crossover parents form a new offspring, or if no crossover is performed offspring copy 

the parents. To make individuals meet their constraint, newly generated individuals need to be modified. Using the crossover 

probability Pc, empty pool set Pl for each individual a population is generate a real number q ∈ [0,1], For each individuals in the 

set generate a new individual thus the crossover operation accomplished. 3) Mutation: When the offspring’s are generated, each 

gene is subjected to a random mutation with a small independent probability (e). It selects the individual from the offspring of 

crossover according to the mutation probability Pm. Genetic algorithm is good at taking large, potentially huge search spaces and 

navigating them, looking for optimal combination of things, the solution one might not find anywhere. Genetic algorithm begins 

with the set of solution called population, solution from one population are taken to form a new population where new population 

is better than exist one. Solution is selected according to the fitness from the existing, is repeated until the some condition is 

satisfied. 
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Fig. 11. A Genetic algorithm 

 

III. BRIEF REVIEW OF MACHINE LEARNING TECHNIQUES 

In this subsection, we introduce a few recent learning methods that may be either promising or much needed for solving the big 

data problems. The outstanding characteristic of these methods is to focus on the idea of learning, rather than just a single 

algorithm. 

 

3.1 Representation Learning: Datasets with high dimensional features have become increasingly common nowadays, which 

challenge the current learning algorithms to extract and organize the discriminative information from the data. Fortunately, 

representation learning, a promising solution to learn the meaningful and useful representations of the data that make it easier 

to extract useful information when building classifiers or other predictors, has been presented and achieved impressive 

performance on many dimensionality reduction tasks. Representation learning aims to achieve that a reasonably sized learned 

representation can capture a huge number of possible input configurations, which can greatly facilitate improvements in both 

computational efficiency and statistical efficiency. 

 

3.2 Deep learning: Nowadays, there is no doubt that deep learning is one of the hottest research trends in machine learning field. 

In contrast to most traditional learning techniques, which are considered using shallow-structured learning architectures, deep 

learning mainly uses supervised and/or unsupervised strategies in deep architectures to automatically learn hierarchical 

representations. Deep architectures can often capture more complicated, hierarchically launched statistical patterns of inputs 

for achieving to be adaptive to new areas than traditional learning methods and often outperform state of the art achieved by 

hand-made features. 

 

3.3 Distributed and parallel learning: There is often exciting information hidden in the unprecedented volumes of data. 

Learning from these massive data is expected to bring significant science and engineering advances which can facilitate the 

development of more intelligent systems. However, a bottleneck preventing such a big blessing is the inability of learning 

algorithms to use all the data to learn within a reasonable time. In this context, distributed learning seems to be a promising 

research since allocating the learning process among several workstations is a natural way of scaling up learning algorithms. 

Different from the classical learning framework, in which one requires the collection of that data in a database for central 

processing, in the framework of distributed learning, the learning is carried out in a distributed manner. In the past years, 

several popular distributed machine learning algorithms have been proposed, including decision rules, stacked generalization , 

meta-learning, and distributed boosting With the advantage of distributed computing for managing big volumes of data, 

distributed learning avoids the necessity of gathering data into a single workstation for central processing, saving time and 

energy.  

 

IV. BRIEF REVIEW OF CRITICAL ISSUE 

 

4.1 Critical issue one: learning for large scale of data: Critical issue It is obvious that data volume is the primary attribute of 

big data, which presents a great challenge for machine learning. Taking only the digital data as an instance, every day, Google 

alone needs to process about 24 petabytes of data. Moreover, if we further take into consideration other data sources, the data 

scale will become much bigger. Under current development trends, data stored and analyzed by big organizations will 

undoubtedly reach the petabyte to exabyte magnitude soon. 
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4.2 Critical issue two: learning for different types of data: Critical issue the enormous variety of data is the second dimension 

that makes big data both interesting and challenging. This is resulted from the phenomenon that data generally come from 

various sources and are of different types. Structured, semi-structured, and even entirely unstructured data sources stimulate 

the generation of heterogeneous, high-dimensional, and nonlinear data with different representation forms. Learning with such 

a dataset, the great challenge is perceivable and the degree of complexity is not even imaginable before we deeply get there. 

 

 

4.3 Critical issue three: learning for high speed of streaming data: Critical issue for big data, speed or velocity really matters, 

which is another emerging challenge for learning. In many real-world applications, we have to finish a task within a certain 

period of time; otherwise, the processing results become less valuable or even worthless, such as earthquake prediction, stock 

market prediction and agent-based autonomous exchange (buying/selling) systems, and so on. In these time-sensitive cases, 

the potential value of data depends on data freshness that needs to be processed in a real-time manner. 

 

4.4 Critical issue four: learning for uncertain and incomplete data: Critical issue In the past, machine learning algorithms 

were typically fed with relatively accurate data from well known and quite limited sources, so the learning results tend to be 

unerring, too; thus, veracity has never been a serious issue for concern. However, with the sheer size of data available today, 

the precision and trust of the source data quickly become an issue, due to the data sources are often of many different origins 

and data quality is not all verifiable. Therefore, we include veracity as the fourth critical issue for learning with big data to 

emphasize the importance of addressing and managing the uncertainty and incompleteness on data quality. 

 

V. RESEARCH TRENDS AND OPEN ISSUES 

 

While significant progress has been made in the last decade toward achieving the ultimate goal of making sense of big data by 

machine learning techniques, the consensus is that we are still not quite there. The efficient preprocessing mechanisms to make 

the learning system capable of dealing with big data and effective learning technologies to find out the rules to describe the data 

are still of urgent need. Therefore, some of the open issues and possible research trends are given in Fig. 12. 

 

 
 

Fig:-12 Research trends and open issues 

 

 

 

VI. CONCLUSION 

This paper surveys various machine learning algorithms. Today each and every person is using machine learning knowingly or 

unknowingly. From getting a recommended product in online shopping to updating photos in social networking sites. This paper 

gives an introduction to most of the popular machine learning algorithms. Then, a discussion about the challenges of learning with 

big data at last, open issues and research trends were presented. 
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