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Abstract—Today medical field has provided us enormous 
facilities that has been never thought before. There has been 
done many improvements in the field of surgery, medicine, X-
Rays and many more. But some areas still want some 
improvements so that patients don’t need to face any type of 
difficulty or pain. This paper is trying to highlight the difficulties 
and in the treatments that are based on the ultrasound images. 
So in paper this our main focus is to improve the treatments 
based on ultrasound scans which is used widely in medical field 
due to vast area of application and cost effectiveness. These 
ultrasound scans are very important to detect any kind of injury 
of disease in human body because it used to scan the internal 
tissues of the body. One major disadvantage of these images is 
that they include huge amount of noise so doctors face difficulty 
in finding the exact location of the nerve where they have to 
inject the medicine to operate. These pictures are not clear 
enough to find the neve at once so they have to inject needle very 
times. With this application they can find the nerve very easily 
because it includes the segmentation of these nerves in 
ultrasound images. This application is further extended to train 
the system with this data so that it can be used worldwide. 
 
Keywords—Machine learning; Python; Ultrasound images; Nerve 
Segmentation. 
 

I. INTRODUCTION 
 

Ultrasound scans have very wide range of application area in 
the medical Field because they are cheap and easy to produce 
and we have many instruments available to take these scans. 
Ultrasound scans are mainly used to diagnose and analyze the 
internal body structures like muscles, nerves etc. So to 
accurately operate the internal body structure based on 
ultrasound scans is very important. 
 
To operate these body structures doctors have to use narcotics 
to reduce the pain for the patient but these narcotics have 
many side effects on our body. So it is very important to use 
the right quantity of these narcotics and on the right part of the 
body. This paper introduces the method for nerve 
segmentation in the ultrasound images and scans so that we 
can reduce the side effects of narcotics on our body by 
correctly finding the nerve to be operated. 

Digital image processing has become an important part of the 
medical imaging. With the help of image segmentation we can 
highlight the important part in any medical image that is 
useful for the doctors to study. So it is very important to 
accurately segment the image and provide the useful 
information that can be used by the doctors without any 
difficulty for the different medical purposes. Ultrasound scans 
are very useful and widely used because of their less cost, 
portability and safety but due to the poor image quality of the 
ultrasound scans we need some processing that can provide us 
more information to operate based on the ultrasound scans. So 
it is very important to provide the good segmentation scheme 
for these ultrasound scans that can be used in medical field 
world-wide and can benefit people. 
 

II. LITERATURE SURVEY 
 

The paper[1] proposed by Qinghua Huang, Xiao Bai and 
Yingguang Li in the year 2014, for segmentation of ultrasound 
images, they have used a graph based approach in their paper. 
This paper concentrates on the segmentation of breast lesions 
in ultrasound scans. This paper focuses on the robust graph 
based algorithm for segmentation in ultrasound images. In 
their method they have first converted these images into a 
graph, then this robust graph method merges the spatially 
aligned pixels that are neighbors to each other. So they have 
build a minimal spanning tree with the help of these pixels and 
these pixels have the same intensities in this minimal spanning 
tree which corresponds to the subgraph. So like this images 
can be grouped into several subgraphs or sub regions. The 
final segmentation can be achieved by merging these forests 
of the minimal spanning trees. 
 
The algorithm includes the following steps: 
 
Step 1: First construct a graph G=(V, E), in which pixels 
corresponds to vertex and an edge connects two vertices 
which are spatially neighbor vertices. 
 
Step 2: Sort these edges into ascending order of the edge 
weights and set q = 1. 
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Step 3: Pick an edge within the sorted edges which connects 
the two subgraphs. 
 
Step 4: Update q = q+1 and repeat step 3 until all the edges 
have been traversed. After all the edges have been traversed, a 
forest of minimal spanning tree has been generated. Each one 
of this MST corresponds to one of the sub region in the 
ultrasound image. 
 
In the paper[2] which is proposed by Hui Wang, Ting-Zhu 
Huang and Yugang Wang in year 2016. In this paper they 
have used active contours method. This method includes two 
stages of image segmentation in ultrasound images. In the first 
stage they have applied the global segmentation and in the 
second stage they have applied a local segmentation in an 
ultrasound image. According to them they have applied 
Gaussian Distribution for global segmentation and by 
applying a window function they have achieved local 
segmentation. The details that we get in the first stage for 
local segmentation is further used in the second stage. So 
second stage results depends on the accurate results of the first 
stage. If the results of the first stage are accurate then we will 
get more accurate results of the second stage. 
 
In the paper[3] proposed by Deep Gupta and R.S. Anand in 
year 2016-17, they have used a hybrid approach for ultrasound 
image segmentation. In this hybrid approach they have used 
kernel fuzzy clustering with spatial constraints and edge based 
active contour method with the use of distance regularized 
level set function. The results that are obtained from the kernel 
fuzzy clustering helps in identifying object boundaries. The 
processing speed of this distance regularized level set function 
is also very high because in this you don’t have to reinitialize 
anything in the level set function. 
 
Techniques used are as follows: 
 
Kernel fuzzy C-means clustering: It works on the principle of 
grouping the similar data into one cluster. With this the similar 
pixels or data points are grouped by minimizing the cost 
function. This cost function is based on the Euclidian distance 
of the pixels from the centroids of the other clusters. 
 
Distance regularized level set segmentation model: This is 
used for solving dynamic variation boundaries problem in the 
ultrasound scans. In this potential function has been used for 
distance regularization. This techniques is applied on the 
contour forms of the ultrasound images. 
Hybrid Technique: In this they have merged Fuzzy C means 
and edge based active contour method to segment the edges in 
the ultrasound images. 

In the paper[4] proposed by Jung-Ha An, Paul Bigeleisen, and 
Steven Damelin in year 2011, they have used modified 
mumford-shah functional algorithm and some prior 
information. In this they have extracted some region of 
interest with the help of some approximation. This algorithm 
is not able to identify all the required information like noise 
etc so for this problem this needs some information that is 
known already. This will result as efficient segmentation. The 
information that we have acquired previously is given to the 
distance function. So with the help of this prior information 
and mumford shah functional effective results for the 
ultrasound images can be acquired. 
 
In paper[5] author discusses about a beam steering method by 
using which the nerve segmentation of image is done. So, as 
to easily identify the nerve present in any part of vessel, 
organs or tissues. A machine-learning method is used for 
needle segmentation. Training of system is done using a 
statistical approach. 
 
Paper[6] shows how a review is conducted between different 
methods for extracting features in given ultrasound image. 
And after comparison of different methods Hough transform 
is used for developing the model. In paper[7] author describes 
about a method by using which anesthesia can be easily be 
given to the blocked region so that in ultrasound image 
finding of blocked area or region of interest can be found. 
Paper[8] tells about Modified Mumford-Shah Functional and 
Prior Information for finding nerves in the given ultrasound 
image this method also used for recognizing vessel, nerve, 
tissue. 
 
Paper[9], [10] and [11] discusses  about  segmentation 
methods, for finding vessel, organ tissue in the given 
ultrasound image. Using edge based segmentation, global and 
local region active contours a two stage segmentation 
approach for finding the part which to be medicated or to 
inject some medicine. And an graph based segmentation 
approach is also discussed for finding nerve respectively in 
papers. 
 
In paper[12] semi supervised method is used for predicting the 
nerve area. A semi-supervised method is developed by seeing 
the failures of supervised method. Pearson distance is used for 
calculating distance between given patch images. Phantom 
and clinical data is used for this work. 
 
Paper[13] OCT images are segmented and then from 
segmented image noise is removed. For proper visualizing of 
prostate gland edge detection of image is done. Combining all 
these steps improves the quality of obtained image. And hence 
resulting in a clear diagnosis process by doctor. 
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In paper[14] a B-mode image analysis technique is introduced 
for segmenting curved needles in biological tissue. Several 
points are made on the Doppler image which can help doctors 
predict the right region of interest. In paper[15] measurement 
of optic nerve is done. For the study purpose 33 different 
normal eyes were considered for the examination purpose and 
a method C-scan is introduced for measuring the optic nerve 
diameter of an eye.  

 
III. PROPOSED METHODOLOGY 

 
In this proposed method we have divided this image 
processing into three different parts. The architecture for the 
same has shown below: 
 
1. Image preprocessing. 
2. Nerve Segmentation. 
3. Machine learning. 
 

 
 

Figure 1: Workflow diagram of proposed system 
 
 
In the above diagram first we will filter the image data set that 
we have got from any source like database etc. then we will 
apply the segmentation algorithm for edge detection in the 
images. After that we will fit this segmented data into a 
machine learning algorithm to train the system.  

 
The detailed description for each step is as follows: 
 
Image preprocessing: In this module we have applied some 
preprocessing techniques to the ultrasound images. Ultrasound 
images contains some speckle noise into them due to that it is 
hard to extract information out of them. So for this purpose we 
have used some filters for the images so that we can reduce 
this speckle noise form ultrasound images.  
 
Nerve Segmentation: After applying the image preprocessing 
we get the preprocessed images which do not contain any type 
of noise. These image can be further used for image 
segmentation. For image segmentation or to segment the nerve 
area from the ultrasound images we have used edge detection 
algorithm or canny operator algorithm in python that can 
detect the edges very efficiently with the help of the sobel 
operator. The input images are being converted into 2D arrays. 
In this we have given input for train and test images and these 
images are converted into arrays and then saved in the form of 
arrays. This we have achieved with the help of python numpy 
array. Now we will give this data as an input to the machine 
learning algorithm to train the system. For training the system 
the array of train images will be given to the fit model of 
machine learning algorithm and the predict model will predict 
out of learning on the test images. 
 
Canny Algorithm: Firstly it will apply the Gaussian filter to 
remove the noise from the image then it will find the intensity 
gradient in the image. This gradient is divided into two factors 
for vertical and horizontal then these factors are merged and 
final edge gradient with direction will be calculated. Then it 
will apply an edge thinning technique so that the edges will 
not get blurred. Finally it will apply the double threshold to 
keep the less gradient edges secure with the high gradient 
edges. 
 
Machine learning: In this module we will train the system 
with the help of the results that we get from the nerve 
segmentation. All the data that we get as the result of the 
nerve segmentation will be loaded into the machine learning 
algorithm. We will use support vector machine learning 
algorithm to train the system for nerve segmentation in 
ultrasound images. After this learning the system will be 
trained and it will be able to predict the nerve area in the new 
set of ultrasound images. 
 

IV. RESULTS 
 

Below is the image data set that has been used in this project 
for segmentation and machine learning: 
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Figure 2 
 

 
 

Figure 3 
 

For the above image dataset the results for the two modules 
that is for images filtering and nerve segmentation are as 
follows: 
 

 
Figure 4: Image after applying filters 

 
Above figure illustrates the result of filtering. This filtering 
will remove noise from the ultrasound images. 
 

 
Figure 5: Edge detection using canny operator 

 

 
Figure 6: Edge detection using canny operator 

 
These figures illustrates the results of detecting the edges of 
the nerve area in the ultrasound images by using the canny 
operator. 
 

V. CONCLUSION 
 

In the proposed paper the nerve area in the ultrasound image 
has done with the help of different modules. So that it can help 
doctors to detect easily the nerve area where they have to 
inject any medicine. This application can help a lot of people 
to protect themselves from the side effects of anesthesia that 
has been injected in their body at the time of operating their 
body parts. Ultrasound scans are used worldwide due to their 
availability and cost effectiveness that’s why this application 
will contribute a lot in the medical field. Also the machine 
learning will make the human intervention very less and 
doctors don’t have to worry about the procedure because 
system will train itself by learning and will provide better 
results than any human can provide. This will make any 
surgery very easy as doctors don’t have to put efforts in 
finding any nerves in ultrasound images. 
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