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Abstract

Cancer is one of the most severe
disease and it arises because of abnormal
growth of cells. Since whole body is consist
of cells and because of which there is
possibility that there may be abnormal growth
of cell in any part of body therefore there are
different kind of cancer but in this paper, we
are only dealing with brain cancer which is
popularly known as brain tumor. Human
brain has the capability of decision making
and it play a very vital role in our survival.
Since human brain is surrounded by hard
skull and due to abnormal growth of cell in
human brain pressure increase in human skull
because of which brain tumor arises. In this
paper we are trying to solve problem of
human brain with the help of deep learning
algorithms which has the ability of mimic the
human brain. In our work we diagnose the
brain tumor with the help of deep learning
algorithm named as convolution neural
network (CNN) which is developed by “Shiqi
Wang” which take CT Scan image of brain as
input. We are trying to achieve high accuracy
for early detection of brain tumor
automatically by the machine. This work will
also work as a helping hand for doctors when
doctors have to deal with large number of
cases in a single day.
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I. INTRODUCTION

Brain tumor is one of the most feared diseases as they lead to one of the most
uncurable disease of cancer. It is a known fact that greater time taken to diagnose it more
threatening it gets. This paper deals with the problem of time taken to diagnose the tumor in
the brain without actually waiting for the doctors to do the analysis. This paper proposes an
idea to form an intelligent system that would include a regressively trained model to diagnose
the brain tumor simultaneously as the reports are generated. This model makes use of the CNN
algorithms that treats data in the non-linear form and create matrixes of the data as it goes
further. This model can be implemented into hospitals and emergencies wards where brain
tumor can be detected as soon as possible without having any delays that involve human
interventions. Every one now a days is living at the risk of being detected with tumor due to
heavy environmental pollution and messier and busier lifestyle. The problem with relying on
the older system is that it is delayed and very threatening to human life as delayed in
medication can lead to serious illness and even death. Whatever the reason maybe for this
blunder it always results with people suffering. The system that we propose is a solution to
parking solution in its innovative sense as it allows people to get the medical attention they
need as soon as the CT scan is done. The system that we put forward collects data from the
CT scan on real time basis and gives the status of whether the person has tumor or not. This
allows the people to take the necessary actions regarding their health. The system makes use
of Convolution Neural Network that can provide a ground for decision making about the use
of the personal health.

Il. PROPOSED SYSTEM

In this proposed system we proposed using Deep learning algorithm developed by
‘Shiqi Wang’ and his team to diagnose a disease like brain tumor with the help of CT Scan
image. Since when a CT Scan image is made by Scanner then it provides the system a
capability to identify whether the CT Scan image is belonging to brain tumor category or the
category of benign. For example if there is a situation where one doctor has to address 500
patients a day and out of 500 more than 400+ people have symptoms of brain tumor so it
become very difficult for doctor to diagnose CT Scan image of all 400 patients in one day
and it will take weeks for doctor to diagnose the disease but using deep learning model a
trained model itself classify 400 patients into two category. The first category is of those
people who have actual brain tumor and other category of people who are benign. So people
identified which are infected from brain tumor disease are given first priority and doctor first
address them and after this doctor address people who are not identifies as infected from
brain tumor.

1. IMPLEMENTATION

Data flow diagram (DFD) is the graphical representation used to show flow of data in
deep learning model. Graphical representation shown in Fig 1 shows the implementation of
our work. For this work first of all we identify all the external sources of information from
where we collect all the data related to melanoma and normal mole. Afterward we pre-
process the data and discard all the unrelated data from the dataset and curate a clean dataset.
We divide the data into 3:1 ratio where 75% of total no images are stored in training image
dataset and 25% of total no of image are stored in test image dataset. Using the training image
we extract the features using the Convolution Neural Network and trained a model on the
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basis of these features and using test image dataset we find the accuracy of the model to

know how accurate model is trained on the training image and after this we use validation
dataset to know about the performance of the model.
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Figure 1: Data Flow Diagram.

After Training our model we have to check whether our model work fine for a new
MRI image of Brain to diagnose at early stage because of anything if someone misdiagnose
the brain tumor then this will impact more to patient and severity increase to deaths and

therefore we validate our model with validate image dataset as well as with random image of
brain tumor. Overview of the implementation of our work is shown in fig 2
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Figure 2: Overview of Implementation
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IV.RESULT

Convolution Neural Network algorithm has different layers like convolution layer,
max pooling layer and dropout layer where each and every layer has specific function and
these layers help in extracting features from training image dataset and train model on
extracted features. In our work total no parameters are 167,105 and our model is trained on
all of these parameters therefore trainable parameters are 167,105 and role of each layer is
shown in fig 3.

Layer (type) Output Shape Param #
com2d1 (Com20)  (Nome, 62, 62, 32) 896
max_pooling2d 1 (MaxPooling2 (None, 31, 31, 32) 2}
dropout_1 (Dropout) (None, 31, 31, 32) e
conv2d_2 (Conv2D) (None, 29, 29, 32) 9248
max_pooling2d_2 (MaxPooling2 (None, 14, 14, 32) [
dropout_2 (Dropout) (None, 14, 14, 32) ]
conv2d_3 (Conv2D) (None, 12, 12, 32) 9248
max_pooling2d_3 (MaxPooling2 (None, 6, 6, 32) [
dropout_3 (Dropout) (None, 6, 6, 32) e
flatten_1 (Flatten) (None, 1152) )
dense_1 (Dense) (None, 128) 147584
dense_2 (Dense) (None, 1) 129

Total params: 167,105
Trainable params: 167,15
Non-trainable params: @

Figure 3: Convolution Layers

Training dataset is used to train the model and validation dataset is used to measure
the performance of the model and the graph between training and validation accuracy is
shown in fig 4.
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Figure 4: Training and validation accuracy
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Training loss is the error occur at the time of running the network and validation loss
is the error obtained after running the validation dataset through the trained network and this
graph is shown in fig 5.
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Figure 5: Training and Validation loss

In this paper we show the importance of technology in healthcare where with the help
of CNN algorithm we are able to diagnose the disease in early stage and we are able to get
more than 98% of accuracy in our work. It means out of 100 times ,98 times our model
predict whether the person is infected from brain tumor or not and as there is increase in
different type of dataset its accuracy increase automatically because deep learning algorithm
has the ability to learn from experience.

V. FUTURE SCOPE

This system holds a lot of future scope as this is what will solve the problem of the
delay in medical attention of the people having tumor who require instant medication. This is
environment friendly and do not make use of infrared radiations but only a simple system
Moreover this also helps in reducing the delay in any medical attention if brain tumor is
detected. This project is the game changer that will lead to safer and lesser cases of brain
tumor death rates all over the world. This project can be integrated in the on-going medical
industry. If this medical system is integrated in the CT scan and MRI machines, then the
person who is under the process can be depicted by the algorithm even before the report id
sent to the doctor. The system does have a future scope because the model is continuously
trained by the dataset. This trained model not only gives the medical results of the patient but
if integrated and worked on in further analysis can also analyze the real time data and prove
the initial stage remedies to put the patient into the medical journey of recovery.

REFERENCES

[1] Masood A, Ali Al-Jumaily A. Computer aided diagnostic support system for skin cancer: a review of
techniques and algorithms. Int J Biomed Imaging. 2013;2013 [PMC free article] [PubMed]

[2] Esteva A, Kuprel B, Novoa RA, Ko J, Swetter SM, Blau HM, Thrun S. Dermatologist-level classification
of skin cancer with deep neural networks. Nature.2017;542(7639):115118.doi:10.1038/nature21056.
[PubMed] [CrossRef]

Copyright © 2024 Authors Page|175



Futuristic Trends in Artificial Intelligence
e-1SBN: 978-93-6252-759-2
1P Series, Volume 3, Book 8, Part 2, Chapter 8

PROSPECTIVE METHOD FOR PRECISE AND AUTOMATED IDENTIFICATION OF BRAIN TUMORS

[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]

[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]

[33]
[34]

Krizhevsky A, Sutskever I, Hinton GE. Imagenet classification with deep convolutional neural networks.

Adv Neural Inf Process Syst. 2012;25:1097-1105.

loffe S, Szegedy C. Batch normalization: accelerating deep network training by reducing internal covariate

shift.Proc. 32nd. Int Conference on Machine Learning. 2015:448-56.

Szegedy C, et al. Going deeper with convolutions. Proc IEEE Conference on Computer Vision and Pattern

Recognition. 2015:1-9.

Ramlakhan K, Shang Y. A mobile automated skin lesion classification system. 23rd IEEE International

Conference on Tools with Artificial Intelligence (ICTAI). 2011:138-41.

He K, Zhang X, Ren S, Sun J. Proceedings of the IEEE conference on computer vision and pattern

recognition (pp. 770-778) 2016. Deep residual learning for image recognition.

Rosado, B. et al. Accuracy of computer diagnosis of melanoma: a quantitative meta-analysis. Arch

Dermatol 139, 361-367, discussion 366 (2003). [PubMed]

Burroni M, et al. Melanoma computer-aided diagnosis: reliability and feasibility study. Clin Cancer Res.
2004;10:1881-1886. doi: 10.1158/1078-0432.CCR-03- 0039. [PubMed] [CrossRef]

Li B, Meng MQH. Computer-aided detection of bleeding regions for capsule endoscopy images. |IEEE

Trans Biomed Eng. 2009;56(4):1032-1039.  doi: 10.1109

Woods DD. Cognitive technologies: the design of joint human-machine cognitive systems. Al Mag.

1985;6(4):86.

Mnih V, Kavukcuoglu K, Silver D, Rusu AA, Veness J, Bellemare MG, Petersen S. Human-level control

through deep reinforcement learning. Nature. 2015;518(7540):529— 533. doi: 10.1038/naturel14236.

[PubMed] [CrossRef]

Zhang, X., Wang, S., Liu, L. & Tao, C. Computer-aided diagnosis of four common cutaneous diseases

using deep learning algorithm. 2017 IEEE International Conference on Bioinformatics and Biomedicine

(BIBM), Kansas City, MO, USA, pp. 1304-1306 (2017).

Hauschild A, Egberts F, Garbe C, Bauer J, Grabbe S, Hamm H, Schlaeger

M. Melanocytic nevi. JDDG: Journal der Deutschen Dermatologischen Gesellschaft. 2011;9(9):723-734.

[PubMed]

Braun RP, Ludwig S, Marghoob AA. Differential diagnosis of seborrheic keratosis: clinical and

Dermoscopic features[J] J Drugs Dermatol. 2017;16(9):835-842. [PubMed]

Scalvenzi M, Lembo S, Francia MG, Balato A. Dermoscopic patterns of superficial basal cell carcinoma.

Int J Dermatol. 2008;47(10):1015-1018. doi: 10.1111/j.1365- 4632.2008.03731.x. [PubMed] [CrossRef]

Armstrong AW. Psoriasis. Jama Dermatology Patient Page. JAMA Dermatology September.

2017;153(9):2017.

Weenig RH, Davis MD, Dahl PR, Su WD. Skin ulcers misdiagnosed as pyoderma gangrenosum. N Engl J

Med.2002;347(18):1412-1418. doi:  10.1056/NEJM0a013383. [PubMed]

[CrossRef]

Szegedy C, Vanhoucke V, loffe S, Shlens J, Wojna Z. Proceedings of the IEEE conference on computer

vision and pattern recognition (pp. 2818-2826) 2016. Rethinking the inception architecture for computer

vision.

Waxman SG. Chapter 2. Development and cellular constituents of the nervous system. Clinical

neuroanatomy. 26th. New York: McGraw-Hill; 2010.

Krizhevsky A, Sutskever |, Hinton GE. Advances in neural information processing systems (pp. 1097—

1105) 2012. Imagenet classification with deep convolutional neural networks.

LeCun Y, Bengio Y. Convolutional networks for images, speech, and timeseries. The handbook of brain

theory and neural networks. 1995;3361(10):1995.

Egmont-Petersen M, de Ridder D, Handels H. Image processing with neural networks—a review. Pattern

Recogn. 2002;35(10):2279-2301. doi: 10.1016/S0031- 3203(01)00178-9. [CrossRef]

DeepLearning 0.1 Documentation (2018) Convolutional Neural Netw (LeNet). Retrieved Sep 16, 2017,

from http://deeplearning.net/tutorial/lenet.html.

Panchal G, Ganatra A, Kosta YP, Panchal D. Behaviour analysis of multilayer perceptronswith multiple

hidden neurons and hidden layers. Int J Computer

Theory and Engineering.
2011;3(2):332. doi:
10.7763/1JCTE.2011.v3.328. [CrossRef]

Minagawa A. Dermoscopy—pathology relationship in seborrheic keratosis. J Dermatol. 2017;44(5):518-

524. doi: 10.1111/1346- 8138.13657. [PubMed][CrossRef]Abbas Q, Celebi ME, Garcia IF.
Hair removal methods: a comparative study for dermoscopy images. Biomedical Signal Processing and
Control.  2011;6(4):395-404. doi: 10.1016/j.bspc.2011.01.003. [CrossRef]

Copyright © 2024 Authors Page|176


http://deeplearning.net/tutorial/lenet.html

Futuristic Trends in Artificial Intelligence

e-1SBN: 978-93-6252-759-2

1P Series, Volume 3, Book 8, Part 2, Chapter 8

PROSPECTIVE METHOD FOR PRECISE AND AUTOMATED IDENTIFICATION OF BRAIN TUMORS

[35] Jamil U, Khalid S, Akram MU. SoC design conference (ISOCC), 2016 international (pp. 215-216). IEEE.
2016. Digital image preprocessing and hair artifact removal by using Gabor wavelet.

[36] George Y, Aldeen M, Garnavi R. Digital image computing: techniques and applications (DICTA), 2015
international conference on (pp. 1-8). IEEE. 2015. Skin hair removal for 2D psoriasis images.

[37] Kricker A, Armstrong BK, English DR, Heenan PJ. Does intermittent sun exposure cause basal cell
carcinoma? A case-control study in Western Australia. Int J Cancer. 1995;60(4):489-494. doi:
10.1002/ijc.2910600411. [PubMed] [CrossRef]

Copyright © 2024 Authors Page|177



