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Abstract: Machine learning is the way to implement many kinds of research applications
which will create a challenge to implement the novel tasks. Cancer is the most important
research component in the medical field which requires machine learning to look over the
solution. There are a lot more chances of the occurrence of cancer to a specific person
even after the recurrent sessions of the treatment and there is no way to recognize with the
clinal knowledge. We need a hand of an expert system to analyze the patients' present
condition and need to recognize the better path for the patient for his or her treatment or
the life span. Machine learning implementation in the medical domain mostly work on the
classification mechanisms in the initial stage of the implementation and we need to work
out on implement the ensemble models like the random forest, AdaBoost mechanisms
which will give the challenging training methods for the model and the models which are
being trained using the ensemble methods will give the accurate results related to any kind
of the disease treatments if the concept of implementation of the machine learning is in the
initial stage of the implementation. The machine learning models like Random Forest,
AdaBoost, SVM, Decision trees gave some respectable results concerning the identification
of the patient’s condition who got treatment for cancer and in the post-treatment stage.
Among all the models, the random forest gave the highest accuracy of predicting the
cancer post-treatment with 93% and SVM got some least among the list with 82% of
accuracy in early identification.
1. INTRODUCTION
Machine learning and the medical domain are the best pair for the implementation of the
research components. The different research components available in the medical domain
will give the best feel to learn and implement the better models all the time and there is a gap
in the implementation of the machine learning models which have some training and test case
problems which make the models week in implementation. The machine learning models like
support vector machine, decision trees, and XGBoost will create a small impact in predicting
the problem caused for the patient in the future. But we need to look at the occurrence of
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cancer in the patient in the post-treatment stage. PTS (Post Treatment Stage) is the significant
data that can have the impact of the treatment and medication on the patient which can be
further used for the prediction implementation. For every instance of the data relation, there
will be an internal relation between the hidden components. For an instance consider a patient
who got treatment for cancer (Any Kind), and after the treatment, what are the food habits of
the patients and the timeline of the medication are some hidden things. When the patient is
using the medication and what is the timeline the patient is taking the medication is the other
internal instance which can be considered as the hidden component in the research
implementation. The hidden components may affect the implementation of the PTS using
machine learning models. The PTS is the most important factor we need to work on. The PTS
stage is having different hidden stages. These stages are meant to be most important for the
identification of the feature extraction and feature selection.
The dimensionality reduction is the concept of the feature extraction and feature selection in
which we use the concept of PCA (Principal Component Analysis). The PCA is the most
effective factor which handles the probability of considering the specific feature in the
modeling. Because of the more hidden rules and the features we need to classify the inner
relation in the initial stage of the modeling and in the next part of the modeling we need to
classify the better analysis. The better analysis deals with the appropriate modeling when the
features are of a good standard. The extraction is happening concerning the relativity between
the two features. For an instance we can consider the blood pressure (BP), CBP (Complete
blood picture) are the important combinations. But in some cases, we can’t find the accurate
relation between BP and CBP. They both quite contradict each other.
Machine learning models like random forest will work on the following modeling diagram
using which we are trying to classify the implementation of the analysis on the cancer
patients. There is no isolation of the individual cancer types.
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Figure 1: Processing of the data using PCA
The PCA will help the implementation in a better way with feature extraction and selection.
The concept of feature extraction can be performed using backward elimination and forward
chaining. The concept of backward elimination can help to identify the best features for the
modeling. All the features in the dataset are not useful. But there will be few features that will
be the most important for modeling. The training accuracy will be more when there is any
implementation like backward elimination of forwarding chaining. These mechanisms will
take P and SL values are the main base and if the features which are having a P-value greater
than 0.5 then that value will be eliminated. The prediction estimates the criticalness of the
patient's condition after the cancer treatment. For an instance consider the patient with cancer
and that patient undergone treatment like chemotherapy. After some stages of treatment, we
can see that the infected area got cured. But the reality is there is no complete cure for the
infected region, instead, there is a high chance of getting it back with the other symptoms.
The proposed system in the current work implements an efficient algorithm that can predict
the patient’s condition post-treatment.
The lateral part of the sections deals with the cases of the cancer stages, next with the
methodology of machine learning implementation, next explains the literature review on the
current scenarios, next deals with the proposed methodology, and conclude with the results.
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2. DIFFERENT TYPES OF PROBLEMS IN CANCER MACHINE LEARNING
NEED FOCUS
There are different types of cancer problems we need to focus on. As mentioned earlier there
are different hidden insights of the data which is having the interrelation between the
variables like features. For an instance consider that there is an instance of identifying the
patient's condition before and after the treatment. Figure 2 describes different types of
cancers and deaths in both the gender

Figure 2: Types of cancers and deaths in both the genders
Considering figure 2 we can identify that in males and females both lung and bronchus
cancer symptoms and deaths are high compared to other types. In the lease, we have kidney
failure. But there is an interrelation between the variables where we need to figure out the
symptoms of every case. There will some common symptoms where machine learning needs
to focus on. Figure 3 consists of the common symptoms in all the cancer types and those will
feed the machine with the required information to map the relativity in the data.
The relativity needs to be considered while doing any kind of machine learning medical
implementation. The implementation lies with the data and the factors we are considering for
a better implementation.
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Figure 3: Common symptoms of cancer.
Based on figure 3 we can estimate that there is a high chance of misunderstanding that can
happen while deciding the type of cancer the patient is having with these 5 common
symptoms. But the machine learning model needs to focus on gathering accurate data related
to the patients in these top 5 symptoms. Table 1 describes the machine learning requirements
of the better designing process.
Table 1: Machine Learning Requirements in the Cancer Prediction
Feature
Blood Pressure
Diabetic
Weight
Dizziness
Skin Rashes
Pain
Swelling

Description
Consider the BP report for every 15 days
Diabetic values will be changing from time to time. Its dynamic data
Patients weight will lose in a shorter period than expected (note the
time stamp)
Extreme dizziness within time stamps (Note the duration)
The patient needs to observe their skin for the extreme amount of
moles and rashes
Excessive body pains (Note the duration of pain)
Organs swelling. (Need to note the volume)

In table 1 we need can find the variables which are most useful for a better understanding.
We need to know the hidden things which are a lot of mean for the prediction model design
and implementation. In the survey conducted related to the hidden features mentioned above,
the following table2 contains the features which are having the highest rating for maintaining
in the prediction model design and implementation.
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The rating is designed based on the manual survey. The survey questions consist of the
answers in the form of rating from 1 to 5. 1 is the least and 5 is the highest. Table 2 contains
the hidden features which are having the highest rating.
Feature
Blood Pressure
Diabetic
Dizziness
Pain
Weight

Rating
4
5
3
3
4

The features which got a rating greater than or equal to 3 are considered are the best-hidden
features. This survey is conducted manually without any predictions.
3. MACHINE LEARNING METHODOLOGY
The machine learning implementation is the most important thing the disease treatment
identification and there is a chance of implementation of machine learning with a small part
then need to go for the larger step. As mentioned earlier there are two things we need to do
while considering cancer as the main base for medical processing.
i.

Pre-Treatment analysis

In the pre-treatment analysis (Pr-TA) the major factor is where we will get all the information
related to table 1. All the information related to the patient we need to gather and make it as a
dataset. The corresponding cases related to the same disease need to be identified with the
same features. The features which are considered in the Pr-TA session need to be carried
forward to the Po-TA. This can be considered later. This session will take the necessary
measures to identify the severity of the patient concerning the disease. Including the features
mentioned in table 1, we need to consider all of them and need to monitor every same thing
after the treatment.
ii.

Post – Treatment analysis

In the post-treatment analysis (Po – TA) the major factor is to maintain the same features to
the prediction model design. The prediction model using the random forest or any other
modelling will be based on this kind of final result only. The concept which this article is
speaking about is the recurrent occurrence of the disease after the treatment. For that analysis,
we need to consider the post disease treatment mechanisms which are handling the major part
of the hidden features.
iii.

Random Forest

As it is an ensemble model we need to figure out the rules we need to assign for an individual
decision tree. As the random forest is the most important and accurate thing that happened in
this research, we need to focus on the pairing of the features which make the best prediction
model set. The prediction model which gives the highest accuracy will have the best ground
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truth mechanism like confusion matrix. The confusion matrix will state the positivity and
negativity of the result obtained. This case has the highest positivity in the result with random
forest.
iv.

Decision Trees

As we are implementing the concept with random forest, but for the smaller pairs and the for
the small surveyed features we can use the decision trees as they work easily for the single
type of rule which is not more complex than the random forest implementation.
v.

Support Vector Machines

We need to check the least possible case of the prediction model design as there are lot more
chances of the prediction model failure with not using the proper prediction model. The
modelling and the sampling for the training and testing is the most important factor which
works on defining the type of result we occur using the confusion matrix. Support vector
machine works with considering the one feature as the independent variable and classifies
whether the feature is needed for the level 2 modelling or not.
4. LITERATURE REVIEW
The literature review is a short note for the existing implementation we have. We have
different diseases to discuss. For an instance consider the diseases like dementia, heart
disease and other congenital disorders which is having the highest chance of failure rate if
there is no proper identification of the symptoms after treatment. For dementia, we can't do
anything because of not having the proper support from any medical organization. But there
is a chance of implementation of machine learning in heart disease prediction. In this, we can
gather the data related to heart disease patients who got treatment. But using the machine
learning models we need to track the performance of the patient with in the time intervals.
The time intervals are the most important thing we need to focus on. There are many chances
of failure of the problem-solving approach in machine learning. If there is no proper data to
handle and train, we can lose the model.
Some of the cases like deep learning implementation, which consists of the hidden layers,
where we need to implement using the activation functions. The activation functions will
make the work done for the researcher without performing feature selection and extraction.
The reason for using the traditional method for the modelling is to analyse the best factors
from the data. Inter-relativity is the most important feature. For every dataset, there will be
interrelated data, where we need to get the insights of the data. There will be a hidden
relationship among the features and no article will speak about the hidden relations.
Different researchers are working on different medical research problems where we need to
work on both image and textual data. The data which have in the recent research is on
different neurological disorders.
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5. PROPOSED METHODOLOGY
The proposed methodology consists of a two-layer implementation. The first later will be
implemented using the Decision trees and SVM. The second layer will be implemented using
the random forest, XGBoost and AdaBoost mechanisms.
i.

Layer 1 (Pr-TA)

The Pre-Treatment analysis is the major factor which will be implemented using the decision
trees. The pre factors will have some valuable information. For an instance consider the
patient with some information which is the small and tiny thing. This may be useful for better
prediction later.
ii.

Layer 2 (Po – TA)

The data we gathered from the pre-treatment analysis will be taken forward to the posttreatment analysis which is having implementation with DNN, Random Forest. DNN is
having the highest accuracy among the other modelling.
The algorithms of the Pr – TA and Po- TA are as follows
Pr- TA (Features, Timestamp, Result){
Check the features -> Timestamp
Pre-processing the data
{
PCA Implementation{
Extract the features
}
Implement the confusion matrix
}
Return result
}
Po- TA (Pr- TA, Features, Timestamp, Result){
Check the features -> Timestamp
Pre-processing the data
{
PCA Implementation{
Extract the features
}
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Implementation of DNN, RF, AdaBoost
Implement the confusion matrix
}
Return result
}
6. RESULT AND CONCLUSION
As mentioned in the proposed system the DNN will take the charge of defining the variables
which are effecting the modelling. The modelling used in this approach is the most useful. It
can be a genetic model which can be used for any kind of cancer problems. Figure 4 defines
the result of the prediction model design. The design of the algorithm will help the
researchers to implement an efficient way of two-layer implementation of the disease
prediction. The disease prediction models are the most important factors where we have the
different models to present. The DNN is the deep neural network implementation where we
can get the access to the dataset and implement the hidden layers. The hidden layers are the
most important factors with activation functions which lead to the prediction analysis in a
better manner.
Multi Layer Perceptron (MLP) is the other approach in which we gather the nodes in the
neural network and perform the activation function in a better manner.

Figure 4: Result of the prediction models.
The DNN model gave the highest accuracy in all aspects in understanding the requirements
of the modelling and there is a huge requirement on understanding the importance of the
DNN, RF and DT for predicting the recurrent occurrence of cancer.
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