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REMOTE MONITORING OFAMMONIA STORAGE TANK USIN0G ARDUINO 
AND GSM 

 
Aravind J , Nivetha R, Antony Fernandes F(Asst. Prof,Sr.G) 

SRM INSTITUTE OF SCIENCE AND TECHNOLOGY, RAMAPURAM CAMPUS, CHENNAI-89 
 
 
 

 
ABSTRACT: The ammonia storage tank is designed for the large scale atmospheric and cryogenic storage of ammonia 
gas. In this paper, the ammonia storage system is proposed to be monitored remotely with Arduino UNO controller 
and GSM module by transmission of the data to the control area from the tank. This prototypical proposed system is 
the wireless transmission of the tank parameters through the GSM with a SMS from the tank area to the receiver in the 
control area.In general, the parameters such as temperature of the tank, pressure, temperature regulator (agitator), 
the position of the inlet and the outlet valves, the level of ammonia in the tank are going to be monitored using the 
wireless method of transmission using GSM.  

 

  Keywords: GSM, Fiber optic cable, Arduino Controller 

 
 

1.  INTRODUCTION 
 The ammonia storage tank is designed for 
the large scale atmospheric and cryogenic storage 
of ammonia gas. In this paper, the ammonia 
storage system is proposed to be monitored 
remotely with Arduino UNO controller and GSM 
module against the existing system which is the 
wired transmission method of the digital data to 
the control area through a fiber optic cable from 
the tank. The existing design is a wired system, 
wherein a normal cable or preferably a fiber optic 
cable is being used. The system works in such a 
way where the storage tank and the control area 
are connected through a fiber optic cable. This 
cable is laid between the tank and control room 
covering a distance of  2000m (2Km), which is the 
minimal safe distance from the tank to the control 
area. To enhance and make the system much 
efficient than this we propose and implement the 
GSM wireless method of transmissionwith 
Arduino UNO. 
1.1  REDUNDANCY IN FIBER CABLE 
 The redundancy is an essential factor in 
the fiber optic cable. The cabling redundancy 
allows the network and its elements to remain 
available and avoid downtime of the entire 
system.  In the system that has been implemented 
with the fiber optic cable, the redundant  cable is 
forcefully established along the original pathway 
in order to sustain the connection incase if the 
original connection fails.. 
1.2SPLICING IN FIBER OPTIC CABLE 
 Fiber optic splicing is an important 
method of joining two fiber optic cables together. 
It is a preferred solution when an available fiber 
optic cable is not sufficiently long for the required 
run. Besides, splicing is designed to restore fiber 

optic cables when they are accidentally broken in 
the established pathway 
 

2.   SYSTEM DESIGN 

 
The functional block diagram of the proposed 
system is shown above. It primarily consists of the 
Ammonia storage system tank which is the base 
from which the parameters are to be measured 
remotely. The parameters such as temperature of 
tank, valve position, ammonia level in the tank, 
agitator condition are considered. These 
parameters are in analog data which are passed 
through the junction box. In the junction box these 
analog inputs are collectively received and are 
processed for the next stage. 
 

3. MODULE STRUCTURES 
The GSM900A is a complete Dual-band GSM/GPRS 
solution in a SMT module which can be embedded 
in the customer applications. Featuring an 
industry-standard interface, the GSM900A 
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delivers GSM900/1800MHz performance for 
SMS.The frequency  rangespecified for GSM is 933 
- 960 MHz. The downlink frequency band 890 - 
915 MHz.Channel spacing indicates the spacing 
between adjacent carrier frequencies. For GSM, it 
is 200 kHz. 

SPECIFICATIONS:  

1) Dual-Band 900/ 1800 MHz  

2) GPRS multi-slot class 10/8GPRS mobile 
station class B  
3) Complaint to GSM phase 2/2+Class 4 (2 W 
@850/ 900 MHz)  

4) Class 1 (1 W @ 1800/1900MHz)  

5) Control via AT commands (GSM 07.07 , 07.05 
and 

 SIMCOM enhanced AT Commands)  

6) Low power consumption: 1.5mA (sleep mode)  

7) Operation temperature: -40°C to +85 °C  
 

4. ANALYSIS & OUTPUT 
The ammonia monitoring system design based on 
the proposed prototypical wireless system with 
GSM  monitors the ammonia tank in various 
stages. The ammonia storage tank is designed for 
the large scale atmospheric cryogenic storages of 
the ammonia gas. The storage system is designed 
according to the standards as defined in the 
BS7777 regulation. In the regulation there are 
single walled, double walled and full containment 
design that are used. Based on the defined 
regulation there are three prevalent methods for 
the storage, they are single wall tank, double wall 
tank and double wall full containment tank. There 
are certain codes and standards followed for the 
design of ammonia storage tank. They are BS-
7777, ANSI K61.1, IS 4544:2000. These are some 
standardised safety procedures that are used to 
design the tank. 
The monitoring of the parameters of the storage 
tank is done by a control room that is 2000m far 
from the tank for safety reasons. The parameters 
are recorded and they keep varying in its levels in 
every millisecond. The transfer of the recorded 
parameters from the tank to the control room is 
generally done through any wired medium. The 
communication protocol used over the wired 
medium here is RS 485. If high noise immunity is 
needed, often a combination of twisting and 
shielding is used as for example in STP, shielded 
twisted pair and FTP, foiled twisted pair 
networking cables. Differential signals and 
twisting allows RS 485 to communicate over much 
longer communication distances than the RS 232 
protocol. The RS 485 protocol has the capability of 

connecting to a maximum of 32 devices and the 
capability to cover a distance range of 
4000ft.Thereby RS 485 communication is more 
viable in transferring data from the storage tank 
to the control room as it has multiple cables to 
transmit multiple data at time over longer 
distance and can connect to multiple devices. The 
use of GSM reduces the damage probabilities and 
provides close to accurate periodically and also 
the tank parameters can be controlled by it. 
  
 

 
 

5.APPLICATION 
This wireless process can be implemented in 
industries which deals with Boiler automation 
systems, ammonia storage plants and any other 
storage systems. This process transmits the 
system parameters without any wired medium 
using GSM which is quicker and cheaper 
compared to the existing system. 
Currently the GSM network used is a public 
network. In the future further development, an 
indigenous private network using ZigBee with 
inter routing protocol can be created and set up as 
asecured private network. 
 

REFERENCE 
1. Jirong Li, Fujin Li, Yanwei Wu, Zhiwu Yu, The 

Design of Mine Safety Monitoring System 
Based on Wireless Sensor Networks, Chinese 
Journal of Sensor and Actuators, Vol. 24, No. 9, 
1336-1340, 2011 

2. Gang Wu ; Chengdong Wu ; Shichun 
Xu,Application of wireless sensor network in 
the monitoring system of boiler,The 26th 
Chinese Control and Decision Conference 
2014, 31 May-2 June 2014, INSPEC Accession 
Number: 14450223 

 



National Conference on Emerging Technologies for Sustainable Engineering and Management  
Organized by Sri Muthukumaran Institute of Technology 

Special Issue                                                  IJRAR- International Journal of Research and Analytical Reviews   3 

GREEN HOUSE MONITORING AND CONTROLLING USING IOT 
 

P.Thresa1, P.Siva Sankar2,T.Sreejith3,S.krishna4, M.Deepak5, Y.Chaitanya5 
Assistant Professor1, Student2,3,4,5,6, Electronics and communication, SRM institute of science and technology, 
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ABSTRACT: This paper reports the design and monitoring of a smart irrigation system using IOT. Greenhouse 
monitoring is a system in which various environmental conditions are monitored and controlled such as humidity, 
temperature, illumination and soil moisture etc..If any of these environmental conditions crosses certain limits ,a 
message will be sent and displayed on the webpage through IOT technology. Green house is a place where plants like 
vegetables and flowers are grown with translucent plastic roofs. The main objective of this project is to design an easy 
method to monitor and trace the values of parameters such as soil moisture, humidity, temperature etc.. using IOT. 

 
  Keywords: Arduino , Internet of things,DHT11,sensors. 

 
 
I. INTRODUCTION 
In the present environment the increase in food 
production and also the food quality became more 
important. Since the population is increasing, the 
demand for large amount of crop production is 
more important. This method of monitoring the 
greenhouse system provides time consuming and 
reduces human intervention. Green house is 
something that related to a building or a place 
where small plants and vegetables are grown 
covered with glass or translucent plastic roofs. It 
plays an important role in colder regions for 
vegetation, because it is still very cold to take them 
to an outside environment. 
Now a days people wants to observe their work 
from any where in the world through the digital 
devices such as smart phone or laptop. We know 
that the green house contains the environmental 
parameters such as humidity, temperature, 
moisture etc. These parameters are affected  
by the greenhouse effect. To monitor and control 
these parameters, IOT method is used. In twenty 
first century IOT is one of the most important 
technology. It makes the things to become easier. 
This paper presents an overview of the IOT 
phenomena and also applications on greenhouse. 
 

II. LITERATURE REVIEW 
In this section an overview of various related 
search for green house system is explained. There 
are several authors who proposed this project 
using IOT concept in agriculture and greenhouse. 
K.Rangan and H.patil proposed visualized guided 
operations in green-house system. Here they have 
explained about the tomato cultivation by using 
two programmable array logic(PAL) cameras. 
With the help of the cameras the signal is sent and 

is processed by a graphic workstation for fast 
image processing using a bit scale microcontroller. 
Chaital Borse and Shilpa Patil both developed a 
greenhouse monitoring and controlling system  
using GSM, that monitors the levels of humidity, 
temperature and light. Their proposed system 
uses sensors and SMS technology. The main 
disadvantage of this work is only few parameters 
can be measured and the message will be coding 
language. This system mainly helps to explain the 
greenhouse monitoring system which will display 
the status of the parameters and the sensed data 
on a web page ,that also provide the facility of 
monitoring and controlling the system remotely. 
 

III. EXISTING SYSTEM 
In the present environment ,it can be observed 
that the existing systems are not sufficient to 
handle  and solve the problems for greenhouse 
monitoring and controlling. To handle this 
problem ,the monitoring and controlling of 
greenhouse can be proposed using ARDUINO 
based on IOT method. It is a microcontroller based 
circuit which monitors and records the threshold 
values of various parameters such as temperature, 
humidity, light intensity, soil moisture, etc. It 
mainly consist of the monitoring section, 
controlling section and another section for sending 
and receiving the message data. In the monitoring 
section temperature sensor, humidity sensor, soil 
moisture sensor and light sensor are included. The 
environmental parameters are sensed and 
detected by these sensors and also display the 
status of each parameter on the display. We can 
directly see the data through mobile. 
DRAW BACK 
In today’s world, the investment for automatic 
process is very high to control and monitor the 
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greenhouse system, because they are designed for 
monitoring and controlling only one parameter, 
and not for more than one parameter since the 
cost for more than one system is high. 
 

IV PROPOSED SYSTEM 
In this system we uses the concept of internet of 
things. In brief ,Internet of things is an 
environment for connecting the physical objects 
with internet which are available in present. In 
this each physical object is assigned with an IP 
address, that’s make them capable enough to 
collect and transfer the data over a network with 
out any manual intervention.  The proposed 
system consist of nodeMCU (microcontrollerunit) 
,and various sensors such as temperature sensors, 
humidity sensors, soil moisture sensor, light 
sensors and smoke sensors and windows 
application for  controlling and  measuring 
parameters 
inside  green  house.  Microcontroller  Arduino acts 
as 
the heart of this system.It helps in monitoring the 
digitized parameters of various sensors and 
display the status of the threshold values on LCD. 
If this parameters threshold values are in 
unfavourable situation, then the required controll 
operation takes place, using various sensors as 
mentioned above. when this sensors reach a 
threshold limit it will send the signal to the 
nodeMCUand further action will be taken. 
BLOCK DIAGRAM 

 
                               FIGURE 1:BLOCK DAIGRAM 
 

V. BLOCK DIAGRAM EXPLANATION 

It is a node MCU based circuit which monitors and 
records the threshold values of various 
parameters such as temperature, humidity, light 
intensity, soil moisture, etc. The main functioning 
in this circuit is node MCU(micro controller unit).It 
consists of 3 sections. Monitoring section, 
controlling section and message section. In the 
monitoring section 4 types of sensors are used to 
sense and detect the environmental conditions, 
such as temperature sensor, humidity sensor,    
light    sensor,    moisture    sensor.    In   the  
environmental parameters are provided. In the 
message section the sending and receiving data is 
displayed on the LCD screen, and the threshold 
values and status of each parameter is can be seen 
on the web page through wifi module using IOT.           
 

VI  HARDWARE DESCRIPTION 
NODE MCU(MICRO CONTROLLER UNIT) 
It is an IOT plat form, that includes an open source 
Lua based firmware that runs on the ESP8266 WI-
FI source module, and the hardware based on the 
ESP- 8266 module. The language used by the 
firmware is LUA script. The ESP8266 consists of 
17 GPIO pins ranging from 0 to 16,but in this we 
can use only 11 of them, because remaining 6pins 
are used to connect the flash memory chip. We can 
program this module using Arduino, Node MCU 
IDE. Node MCU is a development board for 
ESP8266, which contains wi- fi module with 32bit 
controller. The Node MCU can be further defined 
as firmware rather than the developing the kits. 

 
Figure 2.ESP2866 Node MCU WIFI DEVELOPMENT 

BOARD 
 
SOIL MOSITURE SENSOR 
The moisture content of the soil can be tested by 
using this sensor, it means when there is shortage 
of water for the soil, the module output will be at 
high state or else it will be in low state. Automatic 
water supplying system can be made easily by 
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using this sensor . The sensitivity can be adjustable 
by using this sensor and it also configure the 
threshold level. 

 
Figure 3.Soil moisture sensor 

 

TEMPERATURE SENSOR 
This sensor is used to measure the value  of 
temperature ,so that based on the temperature 
condition required plants are grown. By the use  of 
thermistor  the temperature value can be 
measured .  It  can monitor the temperature 
condition  and can check if it is high or low inside 
the greenhouse. If the temperature reaches above 
the critical level inside the green house ,the 
coolant is provided to cool down the temperature 
and bring back to the required temperature inside 
the greenhouse.  

 
Figure4.Temperaturesensor interfaced with 

nodeMCU 
 

HUMIDITY SENSOR 
It is a device that is used to detect and measure 
water vapour.The device used to measure the 
humidity is DTHl1 sensor.This sensor is hooked up 
to the Arduino Uno and an example code is made 
to run and the serial data is read in the system. 

 
Figure 5.DTH11 sensor for humidity 

 

LIGHT SENSOR 
The device used for light sensor is LDR(light 
dependent resistor).Its function is to monitor the 
intensity of light. when it need to save the power it 
turns of the light and when required light in the 
greenhouse it turns on. 

 
Figure 6.LDR interfacing with nodeMCU 

 

RELAYS 
It is an electromagnetic switch which helps to 
open and close the circuits electronically. It has 
four important components: electromagnet, a 
spring, an armature and a set of electrical 
contacts.It is used to regulate the flow of current 
between circuit and device. With the help of the 
relay the sensors give the accurate value or status 
of temperature, light, humidity and soil content 
inside the green house. 

 
Figure 6.Relay switch 

 

VII.WORKING 
The main aim of this paper is to detect and 
monitor the conditioning of the plants in any 
circumstances. As already considered the 4 
parameters as the input to system .The 
information about the plant will be in the form of 
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analog signal, to convert this the node MCU 
consists of in-build analog to digital 
convertor(ADC). Here the data will be converted to 
digital and it will be displayed on the LCD screen. 
If the sensing value crosses the threshold level 
then the relay driver circuit will automatically 
switches he related automation control. 
With in the plant premisis the above explanation is 
done, but to check and monitor the plant 
conditioning from any place can be done only 
through IOT. By using this IOT app we can check 
and monitor plant condition from any place at any 
instant of time. 

 
Figure 7. Circuit diagram 

 

 
 

VIII.ADVANTAGES 
 It is easy to use 
 Implementation of components is easy 

 Increase in fertility 
 Better growth and production in 

agriculture industry 
 Parameters that effect the greenhouse 

are monitored 
 

IX.RESULTS 
The hardware implementation of the greenhouse 
monitoring system was done by IOT technology. 
The parameters that are considered for 
monitoring the greenhouse are measured using 
the sensors and the data will be updated on the 
webpage or mobile. The sensor values can also be 
displayed on the screen. 
 

X .CONCLUSION 
The proposed greenhouse monitoring system 
using IOT is a complete system designed to 
monitor and control the environmental 
parameters inside a greenhouse system. This 
system saves money,time and reduces human 
effort. It provides a controlled environment for the 
plants to prevent them from damage and thus 
overall production increases.This system 
automatically controls the various parameters that 
are needed for the plants and send the sensed data 
and values to a webpage or mobile for effective 
monitoring. 
 

XI.FUTURE SCOPE 
This paper can only give a traditional way of 
monitoring the plant parameters like temperature, 
humidity, soil moisture, and illumination with in 
plant premisies only provide automation and 
monitoring them at distant places using IOT. But in 
future it can not only monitor the plant 
parameters but can also monitor the internal 
health conditioning of plant through image 
processing.we can also check which plants are 
affected and which plants are in good health 
condition. If the technology gets more updated we 
can also know how much amount of bio chemicals, 
what type of chemicals required for certain plant 
growth. 
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ABSTRACT: Lung cancer is the most prevalent cancer worldwide. Visual interpretation of CT images to detect cancer 
in the body may lead to cancer detection at later stages, thus leading to late treatment of cancer. We can increase the 
chances of survival among people, if we detect it at an early stage. Therefore, image processing tools can be used for 
this purpose. In this paper we have proposed an algorithm for the classification of cancer by deep neural networks. A 
collective result of various feature extraction techniques has been used to collect the features of the infected area. 
Deep Learning Neural Network has been used to identify the type of tumor present. This can help clinicians to know 
the extent to which these deadly cells can spread the disease. The deep learning algorithm accurately predicts the 
process by training the samples in Neural model. 
 

  Keywords:  
 

 
1. INRODUCTION 
Lung cancer is a disease in which abnormal cells 
multiply and grow in the tissues of lung. These 
deadly cells restrict the growth of healthy lung 
tissues. Bloodstream carries these cells to other 
parts of the body. Metastasis occurs when these 
cells leave the site where it began and start 
spreading to other parts of the body [1]. 
Lung cancer is among the top five diseases in the 
world that is causing the highest number of deaths 
[2]. It is the most prevalent cause of death among 
men and women worldwide [3]. The death rate 
can be reduced if people go for early diagnosis so 
that doctors can provide suitable treatments.  
Radiologists use CT scans to target disease and 
perform biopsies. Biopsy is a very invasive and 
expensive surgical procedure. Manual detection of 
tumor is very laborious and studies have proven 
that computer – generated segmentation results 
are more reliable than manual interpretations [4]. 
So, there is a need for pre-diagnosis system using 
image processing techniques which can provide 
better results.  
Numerous research groups have tried to study the 
application of Deep Learning (DL) in biomedical 
field as it can detect important features from 
complex datasets. Deep learning algorithms 
perform better than machine learning models [5]. 
Neural Networks (NNs) have been extensively 
used in cancer research for the development of 
predictive models, resulting in successful and 
precise decision making [6]. An accurate level of 
validation is needed so that these techniques can 
be used in everyday clinical practice.  

The objective of this study is to extract features 
for accurate comparison by using image 
processing techniques and neural network 
algorithm to detect cancer. 
 

2. LITERATURE SURVEY 
Lei Fan et al. [7] used 3D CNN to detect lung 
nodules in medical images. CAD system is used for 
automatic detection. 3D convolution is better than 
2D because of the 3D characteristics of low-dose 
CT images, the accuracy obtained in this 
experiment is also high. The results obtained 
conclude that there is a vast scope for the 
application of deep learning in medical field. 
K. Ravindranath et al. [8] introduced a method for 
early identification of lung cancer from uncertain 
nodules. Tumor cells are extracted using pattern 
matching. Fuzzy logic, statistical classifiers and 
SVM (support vector machine) have been used to 
increase accuracy. The results obtained are 
categorized. Categorization is done by matching 
features of the detected nodules to features of 
normal nodules with known condition of disease. 
These characters include density, shape, texture 
etc. The nodules extracted are classified using 
neural network classifiers to differentiate 
between normal and abnormal lung cancer. 
Mokhled S. Al-Tarawneh et al. [9] presented a 
method to detect important features for 
comparing images accurately. Early detection of 
abnormal issues in target images is important. The 
main aim of this study is to enhance image quality 
and increase accuracy. Image processing 
techniques are used for image enhancement. 
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Gabor filter within Gaussian rules has been used 
for this purpose. Segmentation principles are 
applied to segregate the pixels of interest. 
Features are extracted and compared with general 
features. 
Abdul Muntakim Rafi et al. [10] used Recurrent 
3D-DenseUNet (a combination of Convolutional 
and Recurrent neural network) for segmenting 
lung tumor. The network is trained using image-
volumes with tumor slices of size (256 × 256 × 8). 
A data-driven adaptive weighting method is used 
to classify the image as cancerous or non-
cancerous. This model has been trained and tested 
on the NSCLC-Radiomics dataset of 260 patients. 
This experiment achieves an average dice score of 
0.74, mean surface distance of 1.719 and 95% 
Hausdorff distance of 7.249. 
 

3. PROPOSED METHODOLOGY 

 
Fig: Block diagram of proposed system 

 

3.1. MODULE DESCRIPTION 
 Module 1: Image Pre-processing: 
This extracts basic information from the image 
under test. 

 
Figure 1: Basic image pre-processing 

 
A. Image Pre-processing:  
The input image is converted to its corresponding 
grayscale image to reduce the complexity, 
compress the image. Because it is easy to analyze 

a binary image we then convert the image to its 
binary form 
Histogram- Equalization is an important step in 
pre-processing. Histogram of the original image is 
computed to graphically summarize and display 
the distribution of a process data set. Hence, each 
image is pre-processed to enhance its superiority.  
B. Image segmentation: 
Segmentation is a part of image processing that is 
used for the extracting necessary information 
(pixels of interest) from the required target region 
of the image.  
Active Contour Models (ACM) or Snake Model 
uses energy constraints to extract regions which 
are necessary for detecting any abnormality in 
body. Closed object contours are obtained as 
segmentation results. They are used for shape 
analysis. Active contours utilize image related 
information such as texture, image intensity 
distribution and boundary shape information to 
obtain object boundaries. 
Module 2: Design of Multi-Modal Feature 
Extraction 
Multi modal feature extraction involves extraction 
of multiple features of the input image. MSER 
feature, SURF Feature, BINARY feature extraction 
techniques are used to obtain a multi-feature 
vector. Statistical study is done to get the 
segmented area, perimeter, centroid, eccentricity, 
perimeter, etc. of the infected cells.  
A. MSER (Maximally Stable Extremal Regions) 

Feature Extraction Technique:   
This feature detector was introduced by Matas et 
al. [2002]. It is “blob oriented”. It can obtain whole 
image features to find correspondence between 
two or more images. It extracts numerous co-
variant regions called MSERs from an input image.  
Extremal regions – Consider a grayscale image 
where x and y- axes denote the spatial 
coordinates, and z-axis denotes intensities.  
If we threshold this grayscale image, it would 
result in a binary image. The pixels whose value is 
above a particular threshold T are converted to 
white, and those whose value is below T are 
converted to black. If T is 0, a white image would 
be obtained (all pixel’s value is more than or equal 
to 0). If we increase the value of T (in increments 
of one intensity level), black components start to 
appear in the binary image. These black regions 
never get smaller from image to image. They keep 
growing. When T=255, the resulting binary image 
is black (because the pixel values cannot exceed 
this level). As each stage of thresholding results in 
a binary image, there will be one or more 
connected components of white pixels in each 
image.  
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Extremal regions are the collections of all such 
components resulting from various thresholding. 
Maximally stable extremal regions are those that 
do not change their size (number of pixels) over a 
wide range of values. 
SURF (Speeded Up Robust Features) Feature 
Extraction Technique:  
SURF was developed to improve the performance 
and speed of SIFT (SCALE INVARIANT Feature 
Transform). The principle steps of extracting the 
features in SURF and SIFT are similar; but details 
in each step are different. The interesting points 
are detected by Hessian matrix approximation. 
For orientation assignment the sum of Haar 
wavelet responses is used. 
Summary of the algorithm: 
1. Construct the scale space. 
2. Obtain the initial key points. 
3. Improve accuracy of the location of the key   

points. 
4. Delete unsuitable key points. 
5. Compute the key point orientations. 
6. Compute the key point descriptors 
 

B. Binary Feature: 
It is a sequential feature extraction 
technique that is used for binary features. A 
linear and optimal decision function is 
developed concurrently with each feature.   
Module 3: Database Training 
This module involves training the neural network 
with different types of cancer images. The 
different types of tumor we have considered in 
our study are: 

a) Type 1(Benign): It does not spread to the 
nearby tissues or other parts of the body. 

b) Type 2(Non-Small Cell Lung Tumour): It 
means that the cancer has grown (tumour 
is larger than in type 1), but the cancer 
has not started to spread into the 
surrounding tissues.  

c) Type 3 (Carcinoma) -It indicates that the 
cancer cells have developed and will 
embed itself more deeply into the 
surrounding tissues. Cancer cells have 
entered the blood stream but have not 
spread to other organs in the body. 

d) Type 4(Adenocarcinomas) – It means that 
the cancer has spread to other organs or 
parts of the body. 

3.2. NEURAL NETWORK: 
Neural Network (NN) is an information processing 
model that is designed to recognise patterns. It is 
modelled like a human brain and is a system-level 
brain. Neurons combine together to form a 
network. 

These networks are used for learning the 
parameters of decision functions using successive 
presentations of training patterns.  Neural 
network is adaptive in nature. It trains itself from 
the data provided, which has a known result and 
adjusts its weights accordingly for better 
prediction in situations with unknown result. 
Neurons are connected to each other via links. 
Links are associated with weights that contain 
information of input signals. 
In our study, we have used semi-supervised 
learning algorithm in which the network is 
trained based on a combination of labelled and 
unlabeled data. This type of learning is usually 
used when there are more unlabeled datasets than 
labelled. 
We have used Hybrid Neural Network which is a 
combination of Pattern Recognition neural 
network and NAR-Non-linear Autoregressive 
Neural Network. Out Network is trained with a 
sets of cancer images (called Database) of 
different types. The input to the neural net is 
numerical data (Feature vectors). It finds an image 
in database whose feature vectors are similar with 
the input feature vectors and compares them. 
Weights are adjusted in such a way that it can 
classify our input feature and categorize it in one 
among the four classes. Every class has a 
discrimination function. We compute the 
discrimination function for every class and the 
class that gives maximum value of discrimination 
function, input features are assigned to that class. 
The corresponding neuron gets activated in the 
output layer. In order to validate our results and 
check the accuracy we cross check with 
performance plot, regression plot etc. 
3.3. DEEPLEARNING: 
Neural Net with more than two hidden layers is 
called as a deep neural network. The word “Deep” 
refers to the number of processing layers through 
which the data must pass. Deep Learning is 
gaining much popularity due to it is supremacy in 
terms of accuracy when trained with large amount 
of data. It is achieving results that were not 
possible earlier. 
3.4. BAYESIAN REGULARIZATION: 
Regularization is a technique that helps to reduce 
overfitting or reduce variance in our network. 
Certain complexities in our model may make it 
unlikely to generalize our model though it fits our 
training data. Regularization increases the ability 
of our model to fit in the training data well and the 
ability to generalize well to data it hasn’t seen 
before. The main idea behind Bayesian approach 
is that instead of looking for the most likely 
settings of the parameters of a model, we should 
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consider all possible settings of the parameters. 
Our data gives a likelihood term which is 
combined with our prior and we get a posterior.  
 

𝑃 𝑊 𝐷 =  
𝑃(𝐷|𝑊) 𝑃(𝑊)

𝑃(𝐷)
                                       (1) 

Where, P(W|D) is the posterior probability of 
weight vector W given training data D 
P(W) is the prior probability of having cancer 
P(D) is the likelihood of test being positive 
P(D|W) is the probability of observed data given 
W 
Bayesian theorem tells the conditions before a test 
is performed that affect the accuracy of the test. 
Bayesian deep learning is grounded on learning 
probability distribution for our parameters. 
3.5. LINEAR REGRESSION: 
It is an algorithm in deep learning. It is a statistical 
model that shows the relationship between two 
variables with a linear equation  
y=mx+c.                                                                             
(2) 
Regression is a predictive modelling technique 
that finds out the relationship between a 
dependent and an independent variable. 
Regression analysis involves graphing a line over 
a data points that most closely fits the overall 
shape of the data. 
x axis – independent variable, y axis – dependent 
variable 
 

4. EXPERIMENTAL RESULTS AND 
CALCULATION OF PSNR & MSE: 

For our experiment, we used an Intel (R) Core 
personnel computer with CPU @ 1.60 GHz 1.80 
GHz and 8 GB RAM, running MS Windows 10 
operating system. We have used MATLAB version 
R2018a.  MATLAB is widely used in many 
institutions for research purpose. MATLAB is also 
used for analyzing data, processing and extracting 
data. The results obtained from each module are 
discussed in detail in the following subsections. 
A. Image Pre-Processing: 

 
Figure 2: Output of Image Pre-Processing stage 

 

B. Segmentation: 
Active contour segmentation technique is used to 
segment the tumor cells. 

 
Figure 3: Active contour segmentation to 

extract the tumor cells 
 

C. Feature Extraction & Classification of 
Tumour Type: 

Doctors need to know the extent to which cancer 
cells have embedded in tissues and where it is in 
the body so as to choose the best treatment 
options. Feature Extraction is done to locate 
points on an image that can be registered with 
similar points on other images. First a set of these 
points are found. Next a set of measurements 
based on the surrounding pixels is calculated. The 
concept is that we can uniquely identify small 
patches in an image. Then we match all the 
measurements on one image with all the 
measurements on the comparison image. 
Once each point has found its best match, we 
analyze the set of matches for correspondence. If 
the correspondence is coherent, you have a 
similar image. 
Multiple feature extraction techniques are used, 
the results are combined to form multi vector. 

 
Figure 4: Outputs of MSER, SURF and binary 

feature extraction technique 
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