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ABSTRACT  

In this paper we have analyzed the usefulness of machine learning algorithm in the field 
of medical image analysis. Machine learning algorithms are very promising techniques and they 
are very successful in analyzing the data. As the amount and types of image generated in 
healthcare industry is growing very fast various machine learning algorithm are used to analyze 
the image and decide treatment of the patient. In this article I have tried to analyze the role of 
machine learning algorithm in the field of health care. Although different models are used neural 
network is most popular of those. It has to be customized according to the requirement of the 
problem. 
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I. INTRODUCTION 
 

In the recent year huge amount of data is getting generated in the field of healthcare. 
Image level diagnostics has been very successful and machine learning has played an important 
role in this. Another field of healthcare is dynamic treatment regimes where ML is used to 
decide the treatment strategy of individual patients based on its past medical history. 
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.  

Computer aided diagnosis is an emerging area of research. It is used by medical 
professional to analyze the medical images e.g, ultrasound image, CT scan, MRI image and come 
up with useful information about the health of the patients [2]. In this task machine learning can 
play a major role.  

In this research work I have investigate the usefulness of machine learning in computer 
aided diagnosis. In second part of this paper I have discussed about machine learning and in 3 rd 
part I have discussed about its application in medical diagnosis and final section conclusion of 
above analysis is mentioned. 

Machine Learning:  

Machine learning algorithm are used to analyze the data generated by different sources 
like healthcare,travel,finance,education,retail,telecom,e-commerce,media and entertainment. 
There are different techniques used in machine learning to analyze the data like artificial neural 
network, decisiontrees, support vector machines, regressionanalysis, Bayesiannetwork, 
geneticalgorithm, training models etc.Machine learning model can be trained through learning 
algorithms like supervised learning algorithm, unsupervised learning algorithm, reinforcement 
learning algorithm, self learning algorithm etc.In supervised learning algorithm input data is 
divided into two parts which are training data and testing data.Based on training data feature of 
input is understood and used to classify test data [39].  In Unsupervised learning algorithm tries 
to find out hidden pattern in data using minimum human intervention [40]. Machine learning 
algorithm is related to multiple fields like optimization, statistics, data mining and artificial 
intelligence. The objective of machine learning id to generalize from the given data. So it is 
employed in multiple fields like credit card fraud detection, marketing, medicaldiagnosis, 
robotlocomotion, searchengines, speechrecognition, image processing etc. 
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Applications in medical daignosis: 

Imaging is playing crucial role in the field of medicine e.g., brain image plays a vital role 
in treatment of Alzheimer’s disease; computer vision makes surgery more effective and accurate. 
The imaging technology is also growing very fast and so it’s role in the field of medicine[3].In[4] 
Sahba.F et.al have used reinforcement learning algorithm for segmentation of ultrasound image 
of lung prostate. They have obtained success in segmentation. In[5] S.Netto et.al, have used 
reinforcement learning algorithm to classify long nodules between malignant and benign. In [6] 
F.Ghesu et.al, have used RL algorithm to identify anatomical structures of human body in 3D 
CT scan. They have not only obtained reduced errors in comparison to other algorithms, an 
improvement on the speed of detection has also been obtained.Image registration involves 
techniques like merging image acquired from different medical devices,analyzing 
temporal,structural or anatomical changes[37]. In [7]authors have tried to alleviate segmentation 
of cone based computed topography image (CBCT). The authors have proposed fully 
automated segmentation using region specific registration; patch based sparse representation 
and convex optimization and hence obtained accurate automatic segmentation.In [8] authors 
have used machine learning algorithm to solve neuro-imaging based Alzheimer’s diagnosis. The 
biggest challenge in this problem is low sample and high dimensional data. The author has tried 
to control the effect of non-informative features using deep sparse multi task learning method. 
The method has performed well in comparison to the comparative method.Deep learning neural 
network is a very popular tools and has been used different kind of problems like machine 
translation[31],object detection[32],acoustic modeling in speech recognition[33],game 
playing[34] etc. In medical image diagnosis they have been used for task like classification and 
registration of medical images[38].Training of deep neural network involves multiple parameters 
like activation function, training algorithm, hidden layer etc[35][36].In [9] authors have tried to 
find out the effectiveness of deep auto encoder network to learn low dimensional codes of high 
dimensional data and conversion in opposite direction. The designed auto encoder has 
performed better than PCA.In [10] authors have worked upon denoising corrupted version of 
the input using autoencoder.This work also guide us to use denoising criteria to understand high 
level representation in unsupervised learning algorithm. In [11] authors have used CNN to 
segment infant brain tissue image. They have used complementary and multimodality 
information of the image as feature map. They have obtained high degree of accuracy.In [12] 
authors have used 3d convolutional network to extract brain from magnetic resonance image. 
Author’s have obtained success against contrast enhanced image and T1w images.In [13] 
authors have used CNN/RNN to detect disease in image and describe their context like 
location, severity etc.Authors have also used regularization techniques during training of CNN 
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to reduce bias.RNN are used to detect  the context of the disease based on features obtained by 
CNN.In [14] authors have use deep auto encoder and hidden markov model to understand the 
functional dynamics of rs-fMRI.They have used DAE to identify hierarchical nonlinear 
functional relation between regions and then HMM are used to identify the dynamics of rs-
fMRI.In [15] authors have proposed automatic segmentation techniques based on convolution 
neural network using small size kernel. They have also used intensity normalization and data 
augmentation techniques to obtain the ouput.They have used LReLU activation function.In [16] 
authors have tried to automatically detect CMBs from MRI images using 3D CNN.It is capable 
of representing high level features of target image. This improves CMB detection accuracy. 
Authors have used fully convolution network strategy to retrieve image with high probability of 
CMB and then they have used 3D CNN discrimination model to find out the actual image with 
CMBs.In [17] authors have used deep neural network to identify patches of mitosis in breast 
cancer images.In [18] authors have used CNN to develop computer aided diagnosis application 
for lymph node detection and lung disease classification. They have analyzed CNN on three 
different criteria architecture, dataset characteristics and transfer learning. They have used 
ImageNet database and tested the application for different datascale.In [19] authors have used 
deep cascaded convolutional neural network to detect mitosis in breast cancer histological 
image. It consist of two phase. In the first phase FCN is used to identify the image which can 
have mitosis. In the second stage discrimination model is used to find out actual image having 
mitosis cell.In [20] authorshaveused unsupervised learning method to learn the features of the 
image. These features are used .These features are used to perform image registration in MR 
image of brain. A stacked two layer hierarchical convolution neural network is used to perform 
image registration. In [21] authors have designed automatic cell detection and segmentation 
algorithm. Segmentation is performed using stacked denoising auto encoder while sparse 
reconstruction is applied during cell detection stage. These algorithms are applied on brain 
tumor and lung cancer images. In [23] authors have used deep convolution method to segment 
the brain tumor image. The architecture has been supported by advance techniques like Maxout 
hidden units and Dropout regularization. In [24] authors have used decision tree to classify 
breast cancer image to either into the category of benign or malignant. They have used three 
different kind of decision tree which are single decision tree, boosted decision tree and boosted 
decision tree forest.In [25] authors have used decision tree based classification algorithm and 
density based clustering algorithm to analyze head and chest based CT images classification. In 
[26] authors have used support vector machines to detect breast tissue in multi spectral magnetic 
resonance image. They have compared their algorithm with C-means algorithm using 
parameters like likelihood ratios and classification rate. Authors have proved that SVM is better 
than CM for classifying multi spectral MR image and it is more robust against noise. In [27] 
authors have used support vector machine on breast cancer dataset. They have used particle 
swarm optimization algorithm, quantum behave particle swarm, least square support vector 
machine and active set strategy is used to train the SVM.The author has tried to implement 
automated diagnostic system to find breast cancer.PSO and QPSO perform better than other 
two techniques.Recurrent neural network have been used extensively to solve prediction 
problem like character level language modeling [30].In [28] authors have used recurrent neural 
network to apply analyzing medical time series. They have used RNN to filter EHG signals with 
high SNR. They have also used RNN for classification and prediction of preterm delivery and 
term delivery of women. 
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IV. CONCLUSION: 

So we can conclude from above that machine learning is avery promising technology 
but we still need to work out some issues associated with it like reducing training time, 
producing more definitive results. Current work involves mere classification of medical images 
using ML algorithm and convolution neural network is the most neural network to handle this 
problem. Beside CNN other algorithm that have been used are decision tree, reinforcement 
learning based CNN, autoencoder, and unsupervised learning based CNN. We can go further 
and use other machine learning algorithm like recurrent neural network[29] and create a 
complete Computer aided diagnosis system which can not only tell the disease but also its stage 
and help the medical professionals with finding correct treatment. 
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