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Abstract 

The progression of innovation is expanding with time, society is hoping to make and create less 

demanding approaches to live and stretch their lives. The Machine learning assumes a noteworthy 

part in it, as it is one of the most recent advancements which has pulled in the scientists and roused 

the general population to do investigate on it. Machine learning is a field of software engineering 
which gives computers a capacity to learn without being expressly customized. In this paper, tasks 

and algorithms of machine learning with its application in image processing have been discussed. 

After reviewing all the empirical studies done in the past, some new idea has been proposed. 
  

Keywords: Machine learning, Machine learning tasks and algorithms, ensemble learning, image 

processing with machine learning 

 

1. Introduction 

At present time, we come across ample of data from various sources like social networking sites, 

internet (search engines), surveys, and many others. All these data are the big source of knowledge for 

the people. And to extract maximum knowledge out of these data, the technology like machine 

learning comes into play. Machine learning is the ability of machines to automatically learn from the 

data and examples (provided by the humans, as input) and to improve itself from experiences, without 

any intervention of humans or explicitly programming, done by them. It is an application of Artificial 

intelligence (AI), whose foremost goal is to allow the computers to learn from the changes made to 

any of its structure, program or data in order to enhance its future performances. 

Machine learning have large number of applications in various fields, which are useful as well as 

essential in our day to day lives, some of them are Spam filtering, Credit card fraud detection, 

Recommendation systems in search engines,social sites and in medical advancement like MRI image 

analysis, handwriting recognition, scene classification and detection with the help of image processing 

and many more. 

In this paper, section 2 describes all the machine learning tasks with its various examples and further 

section 3 provides all the machine learning algorithms. In section 4, application of machine learning 

algorithms in image processing have been discussed and lastly, a new idea is proposed to be 

implemented in future. 
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2. Machine learning tasks 

Machine learning methods and tasks are broadly classified into five broad categories on the basis of 

type of learning  

 

2.1 Supervised learning 

The supervised learning algorithm gets a set of inputs alongside the relating right output, the actual 

output of the chosen algorithm is contrasted with the desired outputs to discover errors. Subsequently, 

alters the model's performance and accuracy as per the needs [8]. 

The real objective of supervised learning is to fabricate a compact model for the appropriation of class 

labels regarding predictor features. The subsequent classifier is then used to dole out class labels for 

testing cases where the estimations of the predictor features are known, however the estimation of the 

class mark is obscure [2]. 

Classification is a supervised learning procedure, since it sorts information from the earlier data [1]. 

The class of each testing occurrence is chosen by joining the highlights and discovering the designs 

regular to each class from the training data. Classification is done in two stages:training and testing, 

initially training data set are used to build the learning model using appropriate features characterizing 

each data set to quantify the model exactness, then in testing phase the learning model is used to 

predict the appropriate class for the test data. Examples of Supervised Learning are Regression, 

Logistic Regression, Decision Tree, Random Forest, KNN [1].  

 

2.2 Unsupervised learning 

This sort of learning algorithm furnishes with test inputs, with no coveted output display [6]. These 

data sets are called unlabelled data. Since tests or preparing sets given to the learner are unlabelled, in 

training phase it investigates and infer derivations from datasets to build the predictive model which 

will try to fit its parameters so as to best summarize regularities found in the data to unveiled a hidden 

structure from unlabeled data.  

At the point when new data is encountered, [3]the learning model utilizes the beforehand learned 

features to perceive the class of the data. Examples of Unsupervised Learning are Apriori algorithm, 

K-means, singular value decomposition and nearest neighbour mapping [4]. 

 

2.3 Semi supervised learning 

Semi-supervised learning algorithms are a strategy which consolidates the concept of both supervised 

and unsupervised learning [5]. This learning is alluring in light of the fact that it can possibly use both 

labelled and unlabeled data to accomplish preferred execution over supervised learning. It would be 

fruitful in those domains of machine learning and data mining where the cost associated with labelling 

of data is too high and getting the labelled data is a tedious procedure. There are numerous 

classifications of semi-supervised learning [6]. They are Generative Models, Self-Training,  

Transductive SVM [6]. 

 

2.4 Reinforcement learning 
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Reinforcement learning is a sort of learning is used in robotics, game theory, control theory and 

operational research. This kind of learning has three essential parts: the agent (the learner), the 

environment (everything the agent cooperates with) and activities (what the agent can do) [4]. The 

learner has no information which moves to make until the point when it's been given a environment. 

The goal is for the agent to pick activities that augment the normal reward over a given measure of 

time [3]. The move which is made by the learner may influence environment and their activities later 

on. Reinforcement learning exclusively relies upon two criteria: experimentation seek and postponed 

result. Markov Decision Process is an example of reinforcement learning [4].   

 

2.5 Ensemble Learning  

Ensemble learning is a machine learning concept where numerous individual learners are combined 

and prepared to tackle a similar and a particular type of issue. Since 1990s, ensemble learning is an 

intriguing issue [15]. It has been seen that, a group always perform better in reaching to their goal 

than any individual. In ensemble learning, there are various learners called base learners. Base 

learners are normally produced from dataset by a base learning algorithm such as decision tree, neural 

network, k- means, Bayesian, k-nearest neighbour. Most ensemble strategies utilize a individual base 

learning algorithm to make homogeneous base learners, however there are few techniques which 

utilize various learning algorithms to create heterogeneous learners. Base learners are referred as a 

weak learner or component learner or individual learner [7]. Two popular Ensemble learning 

techniques are [6] 

1)Boosting: Boosting is a method in ensemble learning that gathers weak learners and convert them to 

one strong learner by diminishing bias and fluctuations in algorithms using different techniques. 

2)Bagging: Bagging trains each base learner with different sample data sets by sub sampling the 

training datasets. The class of individual data is predicted by majority voting. In this way, it increases 

the accuracy and stability of the base learning algorithm [6]. It is applicable in classification and 

regression.  

In the next section, various machine learning algorithms have been discussed to build machine 

learning models using the above tasks. 

 

3.  Machine learning algorithms 

Machine learning have multitude of algorithms, some of them are discussed below:- 

 

3.1 Linear Regression  

This algorithm is the most basic and easy to understand. It comes under supervised learning, depicts 

the dependence of one variable on to the other variable [4] and shows how the change of independent 

variable (also called explanatory variables) affects the dependent variables (also called the factor of 

interest or predictor). Some popular regression algorithms are: Ordinary Least Squares Regression 

(OLSR), Linear Regression, Logistic Regression ,Stepwise Regression, Multivariate Adaptive 

Regression Splines (MARS) [4]. 

 

3.2 Decision trees 
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Decision trees is one of the powerful supervised learning algorithm used in data mining [3]. It is a 

graphical representation that illustrate all the possible outcomes of a decisions, with respect to the 

conditions, the internal node represents attributes, branches represent the outcome of a test and leaf 

node represent a particular class label. It is the algorithm that can process the data which contains the 

missing values and errors [2]. This algorithm is used majorly to classify the data and store, to classify 

it again.  

 

3.3 Artificial Neural networks 

Artificial neural networks are models which utilizes supervised learning resembles biological neural 

networks. The artificial neurons are interconnected to make different layers with weights assigned on 

each connection. Tuning of connection weights is done accordingly with the errors come after each 

cycle. There are fundamentally three kinds of artificial neural system: supervised, unsupervised and 

reinforcement [1]. It causes us to understand the effect of expanding/diminishing the dataset vertically 

or on a level plane. The most popular artificial neural networks algorithms are Perceptron, back-

propagation, Hopfield network, radial basis function network(RBFN) [14]. 

 

3.4. Support Vector Machine 

Support Vector Machine (SVM) is a supervised machine learning algorithm for classification or 

regression issues where the dataset shows about the classes so that any new data can be grouped by 

SVM [3]. It is a novel methodology of isolating the examples by simply drawing a decision boundary 

known as hyper plane if there should be an occurrence of direct classification [14]. SVM algorithm 

tries to expand the separation between the different classes that are included and this is known as 

margin maximization. On the other hand, the line that amplifies the separation between the classes is 

recognized, likely to sum up well to hidden information is expanded [9]. 

 

3.5 Clustering (k-means) 

Clustering is the technique for arrangement of items into various groups. It segments the data set into 

subsets or clusters, with the goal that the data in every subset share some regular attribute frequently 

as indicated by some characterized separate measure. It is the type of unsupervised learning and its 

strategies are delegated as hierarchical clustering and partitional clustering.  

K-means is partitional clustering algorithms which utilize centroid-based approach, utilized 

unsupervised machine learning calculation for group analysis [4]. It is a non-deterministic and 

iterative technique where the calculation works on a given data set with pre-characterized number of 

clusters, k. The output of K Means algorithm is k clusters with input data apportioned among the 

clusters [4].  

Next section discusses about the survey on the application of machine learning in image processing. 

 

4. Machine learning in image processing 

In the present scenario, Images have occupied a vital part in human life because vision is probably the 

most essential sense of human body. It is now simple for everybody to create an enormous amount of 

pictures because of the tremendous advancement in technology. With such a great amount of pictures, 

customary image processing techniques need to be adapted for extracting the maximum amount of 
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knowledge out of them, and to do so the machine learning comes into play. Applying Machine 

learning on various set of images(datasets) gives us diverse opportunities in the field of research such 

as medical, remote sensing, computer vision, pattern recognition and space technology which leads to 

a large scope for the betterment of future.  

Some of the findings of the past, related to the application of machine learning algorithms in images 

are discussed below 

Face recognition, one of the latest technologies, which has motivated the various researcher to 

research upon. A noteworthy contribution has been given by Antonio J. Colmenarez and Thomas S 

Huang [10]. They displayed the research progress of face recognition with video sequences. The 

principle approach taken in face recognition was to correlate between the data introduced in a 

database and the test data acquired priory from the individual to be recognized, quickly portrayed a 

visual-learning technique that leads to facial feature extraction. Further presented a quick algorithm 

for 2D template matching, which gives a proficient method for image examination and finally 

depicted a template-matching based real time face recognition system [10].  . 

As Breast cancer is the most common amongst the well-known sorts of cancer, and also the main 

source of mortality among women. The objective of the exploration by the author was to expand the 

indicative precision of image processing and machine learning strategies for ideal arrangement 

amongst malignant and benign abnormalities in digital mammograms by decreasing the quantity of 

misclassified cancers [11]. Mammography is the imaging methodology used for recognition of breast 

cancer. Authors linked Image processing strategies in this exploration to improve the mammogram 

images for the electronic identification of breast cancer. The combination of Image processing 

algorithms and machine learning algorithms like SVM, morphological operations and various 

techniques were used to process the mammogram images [11]. 

As the corner detection is the crucial initial step for image processing task. Rosten E and Drummond. 

T [12] have utilized machine learning on gathered pictures (dataset) to determine a quick, high quality 

corner detector in their paper. They presented a technique utilizing machine learning to characterize 

patches of the picture as corners or non-corners. The training set which was utilized, decides the kind 

of features distinguished. There, a three layer neural network was prepared to perceive corners where 

edges meet at a various of 45◦, close to the focal point of a 8 × 8 window. This was connected to 

pictures after edge detection and diminishing. It was indicated how the neural net took in a more 

broad portrayal and could distinguish corners at an assortment of angles. The proposed model had the 

advantages, faster than other existing corner detectors, High levels of repeatability under large amount 

of features. However, it experienced various drawbacks, vigorous to abnormal states noise, react to 1 

pixel wide lines at specific points, when the quantisation of the circle misses the line and reliant on an 

edge. 

Burl. M et al. applied machine learning on Magellan image [13]. In May of 1989, a spacecraft named 

The Magellan was propelled from Earth with the goal of giving worldwide synthetic aperture radar 

(SAR) mapping of the whole surface of planet Venus. They described the improvement of JARtool, a 

trainable programming framework that figures out how to perceive volcanoes in an expansive data set 

of Venusian imagery. Later a machine learning approach was significantly less demanding for 

geologists to distinguish cases of volcanoes in the imagery than it is to determine space information as 

a set of pixel-level constraints. They have explored varied algorithms including quadratic (or 

Gaussian) classifiers, decision trees, linear discriminant analysis, nearest neighbours on their data set 

[13]. 

 

5. Future Scope 
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After studying various tasks and algorithms of machine learning and its application on image 

processing, it has been concluded that this field has wide range of scope in the future. Therefore, a 

new idea has been proposed which can be implemented by applying above knowledge. 

In today's time, horrific accidents and vehicle crashes are taking place every other day, which leads to 

major loss of people and their lives. The technologies have been so advanced now, that some major 

steps can be taken to prevent that. Machine learning with image processing gives us an opportunity to 

implement an idea, the solution could be the installation of CCTV camera in traffic signals, the stream 

of images from the CCTV camera will be our data set. Various ML algorithms can be applied 

processing the image and then extract various features from the images. Supervised ML could be used 

here, where the input could be various images of car crash, accidents priory. To extract the desired 

feature from the image any Machine learning algorithm can be used. After the implementation, 

whenever any incident like this occurs, the camera will capture the image, analyze it either car crash 

or any accidents, send alerts to near by hospitals and police stations by an attached system for the 

instant help, so the damage caused to the people can be minimized and further strict action could be 

taken against the guilty. 

 

6. Conclusion 

These days machine learning is the topmost technology used by many. Various sorts of research on 

it's different domains is being taken place. Technology is developing so fast, this particular domain 

make the researchers curious and motivates many of us to do research on it. Various tasks and 

algorithms in machine learning and their applications on technologies like image processing have a 

large number of findings, some of them are discussed in this paper like face recognition, digital 

monogram, corner detection and spacecraft images. It has a scope of high development in future. 
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