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ABSTRACT: Malignancy (Cancer) is a disease wherein a wild development of cells happens that can likewise spread into the encompassing 
tissues. Oral malignancy is characterized as the advancement of destructive cells in any part of the mouth which include lips, tongue, cheeks, floor 
of the mouth, hard and delicate palates, sinuses, and oropharynx (the part at the rear of the mouth). In some cases, it is mentioned as Oral 
malignant growth and at different occasions may likewise as Oral cavity disease, however it is something very similar. There is a wide range of 
types of Oral Cancers and patients with Oral tumors must go through an extensive diagnostic system to identify the type of cancer along with its 
stage to develop a personalized and customized treatment plan according to the patient’s need. The focus of this research work is squamous cell 
carcinoma by using biopsy images. Through this work, the oral cavity cancer detection can be easier and more accurate especially in far flung areas 
where the enough medical staff is not available.. The dataset contains two classes (normal and malignant). The classification model employs a 
number of machine learning algorithms such as decision tree and support vector machine and an overall accuracy of 98% is achieved. 
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1. INTRODUCTION 
Since the evolution of mankind, human being is always 
curious about why and how things happen. Why is 
something the way it is, the question still arises. Also, 
humans have been trying to invent and discover new things 
that are better than others in every domain. With the 
passage of time, humans have revolutionized the medical 
procedures for diagnostic purposes of various diseases and 
in finding the different cures to those diseases. As there is a 
tremendous advancement in information technology, so the 
medical evolution is also happening at a greater and fastest 
pace. Scientists are facing the challenges of emerging new 
diseases and infections every day and to tackle this 
problem they are inventing new medical procedures for the 
diagnostics purposes along with the cure. In the multi-
disciplinary medicinal domain, the disease diagnostical 
procedure varies a lot from physical examination to typical 
instruments to digital equipment’s to computerized machines 
to online diagnostics and all built for same purpose and 
based on the same foundation but varies in procedure, 
working and construction. 
 
Mouth Cancer: 
Mouth cancer is the 6th most affected cancer in the world, 
almost every year 400,000 patients attacked by this disease 
[1]. Mouth cancer is one of the most common cancers 
globally, being closely affected due to smoking, alcohol 
drinking, chewing tobacco, and betel quid [2]. This disease 
has the main effect twenty-year-old young population but its 
most extensive effect is found at the age of forty all over the 
world. The ratio of mouth cancer is higher in men than 
women because the use of betel quid, tobacco and smoking 
is more common amongst men as compared to women. 
There are mainly four stages of mouth cancer. Most 
commonly, patients are diagnosed with this problem in the 
third and the fourth stages and until that time the disease is 
mostly not curable. In all types of mouth cancer, 89% of 
squamous cell carcinoma is involved which is originated in 
the tissues of mouth [3]. Treatment options that are available 
after the detection of mouth cancer include surgery, radiation, 
and chemotherapy, the mortality rate associated with mouth 
cancer has no improvement in the last 40 years [4]. The point 
of great concern is that there is no single computational 
software or any other method to detect the mouth cancer in 

early stages. According to the Global cancer observatory if 
we can detect any cancer in early stages, we can get rid of it. 
In this research, we are going to propose an automated 
algorithm to detect the cancer in earlier stages. 
 
Malignant Oral Cancer Types: 

1. Squamous cell carcinoma: It is stated that more than 
90% of Oral cavity cancers are squamous cell 
carcinomas. Mouth and throat are lined with 
squamous cells and abnormality in these cells lead 
to this type of cancer.  

2. Verrucous carcinoma: 5% of oral cancers fall into 
this category. Basically, it is a slow-growing cancer 
of squamous cells.  

3. Minor salivary gland carcinomas: As name indicates 
it is the cancer of minor salivary glands which are 
present throughout themouth and throat lining. 
There are further types which include adenoid cystic 
carcinoma, mucoepidermoid carcinoma and 
polymorphous low-grade adenocarcinoma. 

4. Lymphoma: This type involves oral cavity related 
lymph tissues such as tonsils and base of the 
tongue.  

 

CAUSE OF ORAL CAVITY CANCERS: 
1. Cancer develops because of mutations in cell’s DNA 

in any part of the body. Similarly, Oral cancer 
develops when cells of lips or mouth (anywhere in 
oral cavity) undergoes mutation because of which 
cells continue to grow and divide and thus leads to 
abnormal accumulation of these cells in the form of 
a tumor inside the mouth. It is not clear yet that what 
leads to this mutation of the mouth cells, but doctors 
and sci entist have discovered through extensive 
research over a period of years that there are certain 
risk factors that could increase the chances of 
getting oral cancer.  

2. These risk factors may include but are not limited to: 
3. Use of tobacco in any form, that is, snuffing, 

chewing, having cigarettes, pipes, cigars etc. 
4. Heavy consumption of alcohol or such drinks 
5. Sometimes exposure to sunrays  
6. When a person develops low immunity due to any 

reason 
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7. Could be due to a sexually transmitted viral infection 
that is human papilloma virus (HPV) 

8. Age could also be one of the factors as it is 
observed that it occurs mostly in people over age of 
40.  

9. Family history of cancer 
 

SYMPTOMS: 
1. If it is just lip cancers the symptoms could be: 
2. Continuous lip pain 
3. Lip Numbness  
4. Lip could be thickened 
5. Lip sore that would not heal easily 
6. Any kind of patch on lip 
7. If it is in mouth the symptoms could be: 
8. Persistent pain in jaw or tongue 
9. Any lump or growth in the mouth 
10. Difficulty or pain in swallowing  
11. Difficulty or pain in chewing 
12. Difficulty or pain in moving tongue  
13. Difficulty or pain in moving jaw 
14. Any colored patch formation inside the mouth that            

Is on tongue, gums, lining of mouth or tonsils.  
15. Hoarseness or change in voice 
16. Chronic sore throat 
17. Sudden weight loss 

 

TREATMENT: 
Treatment of Oral cavity cancer depends upon the stage of 
the cancer. Following are different type of treatments used, 
the doctor could decide depending on the stage and 
severity that if only one of the treatments is enough or to go 
for the combination of two or more: 

1. Surgery 
2. Radiation therapy 
3. Chemotherapy 
4. Targeted drug therapy 
5. Immunotherapy  

PREVENTION OR PRECAUTION: 
There is no proven method or way to prevent cancer but the 
risk of getting mouth cancer could be reduced by taking 
following measures: 

1. Do not use tobacco in any form and if somebody is 
already doing, should stop. 

2. Do not drink alcohol. 
3. Avoid long sun exposures as much as possible. 
4. Develop healthy habits and routine to have a 

strong immunity. 
5. Visit Dentists regularly.  

Problem Statement: 
To solve the problem of detection of mouth cancer in earlier 
stages, multiple techniques and algorithms through 
computational method are used by many scientists in the 
past but there are still some technical gaps present which 
create room for other IT experts to work on in order to solve 
this problem. Patient as well as squamous cell carcinoma 
medical experts need to know about the suitable model for 
its diagnosis based on the related symptoms. The design 
and formulation of such an automated diagnostic model is 
proposed in my research. 

Literature Review 
In Jiang, C. F., C. Y. Wang, and C. P. Chiang. "Oral cancer 
detection in a fluorescent image by color image fusion." [6] 

The methodology used in this paper is ALA Fluorescent 
image acquisition method and Collar Image processing to 
reveal the cancer area which is used to identify oral 
malignancy for specialists to detect cancer. 
Anuradha.K.,&Sankaranarayanan, K [7]. Describes in this 
paper the Detection of oral cancer based on the marker-
controlled watershed algorithm. The paper talks about oral 
cancer detection using a cancer-based marker using the 
watershed algorithm. The technique used in this paper is 
Orthopantomogram. 
M.A. Aswathy, M. Jagannath(Informatics in Medicine 
Unlocked) [8]. The modern medical science has several 
advanced methodologies and techniques for the 
identification of breast cancer. Digital pathology is one of 
the emerging trends in modern 
medicine.LingyanFengaYongChenb(graphene 
functionalized electrochemical aptasensor for selective 
label-free detection of cancer cells 2017) [9].He used an 
electrochemical sensor that can sense  label-free cancer 
cell detection by using the first clinical trial II used  aptamer      
AS1411 and functionalized graphene. By the use of 
AS1411 high binding affinity and specificity to the over 
expressed nucleolin on the cancer cell area, our developed 
electrochemical aptasensor can differentiate between  
affected cells and  normal ones and detect as low as one 
thousand cells. By using DNA hybridization technique, this 
E-DNA sensor can be regenerated and is reusable for 
cancer cell 
detection.WeihongTan*§LingwenZeng(Aptamer−Nanopartic
le Strip Biosensor for SensitiveDetection of Cancer Cells) 
[10] Used an aptamer−nanoparticle strip biosensor (ANSB) 
for the faster, specific, sensitive, and cheaper detection of 
present cancer cells. Their work was acknowledged for their 
high specificity and affinity, aptamers were first selected 
fromcells by using cell-SELEX (systematic evolution of 
ligands by exponential enrichment) process. So, when next 
time combined with the unique optical properties of gold 
nanoparticles (Au-NPs), ANSBs were constructed on a 
lateral flow machine. Ramos cells were used as a model 
target cell for proof of principle. The traditional cancer 
detection techniques are conducted by pathologists with 
manual methods, the procedure is followed by many steps. 
Health history and physical test, Complete blood count 
(CBC), Blood chemistry tests, Bleeding and clotting factors, 
Cytochemistry, Immunophenotyping, Cytogenetic, and 
molecular studies, Bone marrow aspiration and biopsy, 
Lumbar puncture, Lymph node biopsy, Blood chemistry 
tests, Chest x-ray, CT scan, MRI, Ultrasound [19]. 
Enhanced and exaggerated segmentation algorithm and 
feature extraction [20]. Tissue counter examination (TCA), 
depends on apportioning the entire picture into square 
components of equivalent size and after that highlights are 
determined from these square components of the picture. 
The highlights, in view of GLCM (Gray level co-occurrence 
matrix) and dark dimension histogram, permit the 
separation of homogeneous and high complexity or radiant 
tissue territories [21] [22]. Fuzzy membership capacities 
while understanding a similar grouping results for the 
information [23]. Mammography the stage contains a lot of 
steps which as a gathering effectively eliminate all data 
which is insignificant for the classification. After trimming 
and improving the pictures, which speaks to the information 
cleaning stage, highlights significant to the order are 
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separated from the cleaned pictures[24] . For a 
progressively exact of the highlights and for a further 
examination of the localization [25]. Every one of these 
division techniques delivered great outcomes on areas 
showing almost no cell swarming; nonetheless, they 
regularly neglected to isolate contacting cells precisely [26]. 
The watershed group of calculations has turned out to be a 
standout amongst the most regularly utilized division 
techniques inscribing the test of contacting cells. The 
essential confinement of the watershed draws that they 
regularly result in over division [27]. Convolution is an area 
task in which each yield pixel is the weighted whole of 
neighboring info pixels. The FFT spatial recurrence goal is 
identified with the picture measurement and to the equal 
pixel measurement. So, by changing the truncation 
recurrence rate esteem the protested cells are stamped [28] 
[29]. 

RESEARCH METHODOLOGY 
AI based applications make revolution in the field of medical 
science, but the main risk factor in developing them is about 
the accuracy of input and output data. The datasets provide 
the foundation to AI based applications. Every application is 
designed on certain parameters and need specific 
environment to implement. The second most important 
thing in these kinds of projects are mathematical 
applications which are applied on datasets during the 
training of the model. This part presents the proposed 
model. The model further consists of several modules 
integrated together towards the efficient working of the 
proposed model. All the modules work together to achieve 
the goal of reliability.  
The main objective of this research is to propose a model 
that will manage the services provided by the data center in 
a more efficient way.  
Capability of Proposed Model: 
The proposed model is capable enough to diagnose that 
the patient has OSCC or not. The system has: 

a) The ability to learn from its experience to     make 
decisions in a more efficient way.   

b) The ability to differentiate between normal patient 
images and OSCC patients image data.  

c) The system has the ability to convert 2D image 
data into 1D vector. 

Proposed Model for OSCC: 
The proposed machine learning classification model for 
OSCC consists of the following two major modules: 

a. Statistical moments 
b. Decision tree classification 
 

Statistical Moments: 
The dataset of proposed system is high dimensional image 
data and in order to apply machine learning on it the system 
requires to convert it into low dimensional dataset. For this 
purpose, central moments are used. 

a. Moments:Refers to the statistical procedure 
to measure the graph function about the 
specific points. The details of first four 
moments are as following: 
1. 1

st
 moment = mean 

 ̅  ∑   ⁄ where n is the number of 

elements in vector. 
2. 2nd moment = variance 

   
∑(    ̅)

 

   
. 

3. 3
rd

 moment = skewness 

         
(            )

       
 

4. 4
th
 moment=  kurtosis  

b. Moments of images:Images moments is 
the technical term which is used for digital images 
and computer vision is used for properties of the 
images. Images moments contain complete 
information about area, orientation and centroid of 
images. Image moments are standard statistical 
formulas which are mostly apply after 
segmentation of images. The image moments 
have different types, for example spatial, raw, 
hnhn and central etc. For this research work 
central moments are used. Let suppose B is the 
original image and after conversion shows in 
figure 1. Figure 1 shows that the picture now 
converts into 4x4 metrics and map on x, y axis. 

Figure 1: image representation in DIP 
if T represent the image then the equation of 
central moment is given below. 

    ∑∑(   ̅) 

 

(   ̅)  (   )

 

 

Decision tree classification: 
This phase of proposed method is the most important part 
of the proposed system. After the reduction of high 
dimensional dataset into low dimensional dataset this layer 
provides the foundation to the whole work. On this phase 
the model is trained for diagnosis of system on the base of 
previous knowledge. For this purpose, ML classification is 
used. This layer works as the brain of the proposed 
framework. It consists of three neural decision tree 
classifiers and is supervised machine learning technique 
which can be applied on classification and regression 
problems. Let suppose the table 1 represent the dataset 
which  classifier need to  train the model by using the 
following steps: 

 Step-1: Tree starts with the node called root node. 

 Step-2: then find the BA(best attribute)in the 
dataset using ASM(Attribute Selection Measure ). 

 Step-3: Divide the root node into subsets that 
contain possible values for the BA. 

 Step-4: Generate the decision tree node, which 
contains the best attribute. 

 Step-5: now repeat the process from step 1 to 4 to 
create the subtree of datasets 
To find out the best ASM the statistical equations 
are used which are called as: 

 Information gain  

 Gini index  
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Information gain 
Information gain is a statistical process which is used to 
segment the dataset columns on basis of features. 
Information gain is providing the information attribute 
provide the more information about the system. Then try to 
minimize the value of information gain so the system 
creates the node on first column have high value of 
information gain. The general equation of information gain 
is given below:  

     ( )  ( ̅)    ( ) 

Where  
IN = information gain  

en= entropy 
S= Total number of samples 

 ̅ =weight average  
 = each feature  

The general equation to find the entropy is as following:  
  ( )  p(1)log p(1)  p(2)log p(2) 

Where: 
P (1) and p (2) shows the probability of accuracy of class 1 
and 2 as shown in table 1. 
GINI Index 
Gini index is used to check the purity and impurity of 
decision tree. The value with low gini index is preferred. 
Gini index is calculated by using following equation: 

   1  ∑ p 
 

 
 

 
Table 1: sample table  

m00 m10 m01 m20 m11 Class 

38562375 4.25E+10 3.24E+10 6.16E+13 3.43E+13 1 

43089390 5.44E+10 3.2E+10 8.24E+13 4.28E+13 2 

39102720 2.74E+10 5.07E+10 2.69E+13 3.72E+13 2 

35009205 2.42E+10 4.77E+10 2.33E+13 3.41E+13 1 

38732460 2.69E+10 5.15E+10 2.62E+13 3.72E+13 2 

 
PROPOSED ALGORITHM 
Managing the reliability of a data center is a complex task 
that needs to be addressed. As management includes the 
low outage and downtime rates. Downtime and outage of 
the services are the major reasons of un-reliability of the 
systems. 
Algorithm: 
The proposed algorithm contains 6 steps and 2 phases as 
shown in figure 1. The algorithm will take the input, 
preprocess convert into low dimensional dataset,  classify it 
and then gives the result. The main 2 phases of algorithm 
are: 

1. Training phase  
2. Testing Phase  

 
Figure 2: Proposed Algorithm for OSCC 

 
4.2.1. Algorithm: 

Input: OSCC parameters 
Output:  Detection  
Class 1[] = Normal 
Class 2[] =OSCC 

 
Begins 

1. Acquire Data 
2. Preprocessing  
3. Edge detection 
4. Statistical Moments  
5. Classification  
6. Testing Results 

 
SIMULATIONS/ EXPERIMENT AND RESULTS 
In the proposed infrastructure the ability to make decisions 
based upon the knowledge obtained from the past will 
enhance the reliability and performance of the cancer 
detection. For development python 3.6 idle tool is used.  
 
Dataset: 
The dataset contains two sets ‘A’ and ‘B’.  Set A represent 
normal images and set B contain OSCC images. The total 
number of images are 1225 in which 290 images are 
healthy images and reset of them are OSCC patient 
images. These images are microscopic images of patient 
biopsy. Figure 3 shows the normal patient biopsy image 
and figure 4 shows the results of OSCC patient biopsy. 
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Figure 3: normal patient biopsy image 

 
Figure 4: OSCC patient biopsy image 

 
Preprocessing: 
For OSCC detection system needs the previous data to 
learn. For this purpose, the proposed method is required to 
rationalize the dataset in specific order. So, the first step is 
to preprocess the image dataset to convert it into numeric 
form before performing training of machine learning model. 
For this purpose, the proposed system performs the 
following steps on the image:  

 Resize the image  

 Sharp the image  

 Convert into binary  

 Enhance the image   
The final image after preprocessing is shown in 
figure 5. 

 
Figure 5: After preprocessing 

 
Edge Detection: 
After preprocessing the next step is to find the sharp edges 
of the images. For this purpose, canny edge detection 
algorithm is used. The resultant image of canny edge 
detection is shown in figure 6. 

Figure 6: Edge detection 
 
Moments: 
To convert the image dataset into low dimensional dataset 
the proposed system uses the position variant statistical 
moment. The proposed system finds the statistical moment 
value of each image and store it into csv file and label the 
data as 1 and 2. In this 1 represents the normal patients 
and 2 represents the OSCC patients’ data. After the system 
get the 1225 x 25 matrix in which 24 are the input values 
and column represents the output values. The screenshot 
of final dataset is shown in figure 7. The details of Position 
variant statistical moment is discussed in chapter 3 

 
Figure 7: Screen shot of final dataset 

 
Simulation 
Input: 
Statistical position variantMoments  
Target Values: 
Class Result 
Output: 
Accuracy 
Division of Data Set for ML: 
The table 2 shows the percentage of data that is divided for 
training, testing and validation purpose. 

 
Table 2: Storage Data Set Division for Decision tree 

Data Set Division 

Total Number of Samples 1225 

Training Data 70% 

Validation Data 15% 
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Test Data 15% 

 
Result of Storage with 70 – 30 Division of Dataset: 
The graph shows the accuracy results of data set for 
storage. The DD gives up-to 98% accurate results for the 
chosen data set.   

 

 
Figure 8: Validation Curve with Dataset for 

Storage 
 

The data set is then divided with a different percentage and 
again is trained and validated on DD. The Confusion matrix 

is shown in figure 9.  

 
Figure 9: Confusion Matrix 

 
Limitations: 
This research work is only for doctors and lab technicians 
who have deep knowledge of diseases. Human health 
issues are very critical and need a lot of intension and 
accuracy. The main limitation of this proposed method at 
this stage is that the system predicts about cancer cell 
using biopsy images which need professional help to take 
samples. 
 
Future Work: 
In future this research work can be extended toward normal 
camera images of oral cavity instead of biopsy images. 
Then the patients also able to examine their oral cavity 
problem. 

Conclusion 
Cancer is a disease in which an uncontrollable growth of 
cells occur that can also spread into the surrounding 
tissues. Oral cancer is defined as the development of 
cancerous cells in any part of the mouth which includes lips, 
tongue, cheeks, floor of the mouth, hard and soft palates, 
sinuses, and oropharynx (the part at the back of the mouth). 
Sometimes it refers to as Oral cancer and other times may 
also as Oral cavity cancer, but it is the same thing. There 
are many different types of Oral cancers, and patients with 
Oral cancers go through an extensive diagnostic and 
staging procedure to find out the type of cancer along with 
its stage in order to develop a tailored treatment plan for 
each patient according to the diagnosed type. The main 
focus of this research work is OSCC (oral squamous cell 
carcinoma). The data set contains 290 normal images and 
934 OSCC effected pictures. The dataset is trained on 
decision tree machine learning algorithm that achieves 98% 
of accuracy.In future, more data will be collected and a few 
other stages of cancer would be added.  
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