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Medical Diagnosis Model Using Cellular Automata-based Image Processing
and Bayesian Belief Network

Abstract

Cellular Automata (CA) are discrete spatiotemporal systems with local
interactions. A behavior of cellular automata is fascinating not only from a
theoretical perspective but also from an experimental perspective, especially for
digital image processing. This research aims to present a medical diagnosis
model. CA-based algorithms for mammogram image processing are proposed.
A statistical influence diagram, called Bayesian Belief Network (BBN), was
investigated in modeling the medical breast cancer diagnosis under supervision
by medical experts. Four types of datasets, namely, historic biodata,
physical findings, indirect and direct mammographic findings were taken into
consideration for modeling the BBN. Biodata are comprised of age, number
of relatives having breast cancer, age at first live birth and age at menarche.
Physical findings consist of pain, axilla, inflame and nipple discharge. Indirect
mammographic data are breast composition.  Direct mammaographic findings
were information obtained by mammogram image processing using the
proposed cellular automata algorithms. In this regard, pectoral muscle
representing a predominant density region must be removed by the proposed
cellular automata algorithm prior to processing to determine the presence of
mass and calcification. A dataset in real case of the breast cancer patients
who came to get serviced at Srinakarind Hospital, Khon Kaen University,
Thailand was collected. In this respect, a dataset consisting of 500 cases is used
for performance evaluation of the proposed model. For training propose, an
80% of data was used for training the model, while the rest, 20%, was for
testing. The trained BBN model is tested on 100 patients consisting of 50, 25
and 25 for normal, benign and malignant patients, respectively. It reports the
promising result of 96.4% for accuracy. In addition, 5-fold and 10-fold cross-
validation are implemented. The proposed BBN reports the promising results
providing 96.2 and 97.4 percentages of accuracy, respectively.



UNAALD

d I v Y a [ A a a A = v
wagm‘mﬁiﬂmmsﬂmz‘uumumammwmmﬂum‘snﬂaﬂmsﬂmamm!‘qummznmuuu"lu
1 A (Y] v v d 4 Q' a d 4% v
ﬂi’)luﬂx‘iiﬂﬁli’)]ﬂﬂﬂ?]Nﬁ'NW‘Mﬁ!!'ﬂ'ﬂ‘ni’)Qﬂu wqﬂn‘siummwagmiaaiﬂmm"lmummau%"lu

= Y a a0 & " Yo A @ ¥ % 1 VA
e g angumii ualasuanuaulameiin llszgnalFandudiuiieg Taammizedisda

%

mamumsdszaiananin  Jasanisddsiivavesnuumsinanglsanzsudiunlasdiu
(v} :’J a d d

Usznounian 2 aau laun 1) YuneuIsmstszaanamwendisaiiuy wsnduunsy) laaly

[y d :z”J as aa o a < Y Y A |l

fmuaga1ieslamnm 2) TuneudsmsdnadamaialsanzisuimunlaglFduuunsevs

A d o Y ~ o ¥V o d o ~ Y A Yy 1Y
ANNFOIVY  aNHIUVUADUN 2) THIVBIHANAANTIINUVUADIUN 1) uag YIHADU "lﬂ!!ﬂ Yaya

aa Y a | Y o (Y] Y A v q Y aa Y 1
AAUN VOUNALBTINEUNN 3»11!TJ‘MVI'J!!‘l]ﬁﬁﬂﬁiﬂﬂ1§ﬁ§1ﬂ!ﬂﬁ®ﬂnmﬂﬂ ﬂl@?&ﬁﬂﬁ‘”ﬂﬂi%ﬂﬂﬂnﬂ!!ﬂ

U

v v
aay I

[ ' | < v IS} o A C?J Al IS
91¢ vruananvesnihaiuuziSaniu mqmiuﬂﬁxmmaumamnmmqﬂw 21EYNIINYAT

o

v v

asasn  YeyarBamann laun erimsildoinmsdaunamanmenn i 01msiadiun msina

a % S s ° v Y 14 Y 1
uwaftdun nisiveuriadlvaseninainiiun fivSudeyarnumaluunsumaedenldun

d i ' v Y 1 a
sendsznoudhiun  @audeyaninmnuluunsumensslaunwasinmsiszatananwaai
o o a = I ) ad [ 1'% A 4 Y
Hnauelutuneun 1) FaeniutuaouIEnmsaananueniNonINMNIINININTNOBNIINA

v
a =

unfoumsihmwndszaanamsmusnafiasdaneziiuiesen msmmpuanifveieden

o

Y <

< Y yd' Y d‘ S a
anmsifusIvsIndeyanuldiidrSunisasronzisudmunilsaneiviaaduniuns
a [y \ ° A, = Y A 0 A ¢ Y Y
HHINNTBVOUUNY 311U 500 18 1NeH DU IDLIATeVIBANITILE tazlFVoya

QU o < k4 a Qld' &, k%4 v T &
nagoudmuy 3113 100 Mg wamiy awlddnd so 518 auldAwuiesenlumdivamalanily
uzi3e (benign) dwu 25 au wazauldiinumitesenldvuamaziluuziss (malignant)
o A \ G'd‘ o k4 =] Y dv
NUIU 25 318 ITUUATONSUINIUTUDIIBNIUANINGNABIGINIZ08AT 96.4 UAZUBNIINI
annmsialszansmwnaieds k-fold cross validation #szau 5-fold uaz 10-fold szuw

NMINEHEINIDNLNHANNGNABIDIOHAT 96.2 UAT 97.4 MGG



	publication_ver6.pdf
	Book Chapter (Complete_Cellular_Automata_Innovative_Modelling).pdf
	Book Chapter (Complete_Cellular_Automata_Innovative_Modelling).pdf
	Cellular Automata - Innovative Modelling for Science and Engineering Preface
	Part 1
	01_Information-Theoretic Modeling and Analysis of Stochastic Behaviors in Quantum-Dot Cellular Automata
	02_Architectural Design of Quantum Cellular Automata to Implement Logical Computation
	03_Magnetic QCA Design: Modeling, Simulation and Circuits
	04_Conservative Reversible Elementary Cellular Automata and their Quantum Computations
	05_Quadra-Quantum Dots and Related Patterns of Quantum Dot Molecules: Basic Nanostructures for Quantum Dot Cellular Automata Application
	06_Quantum Cellular Automata Controlled Self-Organizing Networks
	07_Quantum-Chemical Design of Molecular Quantum-Dot Cellular Automata (QCA): A New Approach from Frontier Molecular Orbitals
	Part 2
	08_Modeling of Macrostructure Formation during the Solidification by using Frontal Cellular Automata
	09_Point Automata Method for Dendritic Growth
	10_Simulation of Dendritic Growth in Solidification of Al-Cu alloy by Applying the Modified Cellular Automaton Model with the Growth Calculation of Nucleus within a Cell
	11_Mesoscopic Modelling of Metallic Interface Evolution Using Cellular Automata Model
	Part 3
	12_Deeper Investigating Adequate Secret Key Specifications for a Variable Length Cryptographic Cellular Automata Based Model
	13_Cryptography in Quantum Cellular Automata
	14_Research on Multi-Dimensional Cellular Automation Pseudorandom Generator of LFSR Architecture
	15_An Improved PRNG Based on the Hybrid between One- and Two- Dimensional Cellular Automata
	16_A Framework of Variant Logic Construction for Cellular Automat
	Part 4
	17_Using Probabilistic Cellular Automaton for Adaptive Modules Selection in the Human State Problem
	18_Design of Self-Assembling, Self-Repairing 3D Irregular Cellular Automata
	19_Cellular Automata for Medical Image Processing
	20_Accelerating 3D Cellular Automata Computation with GP GPU in the Context of Integrative Biology


	OR 2010 - paper.pdf
	OR 2010 - paper v.3.pdf
	A Bayesian Belief Network Model for Breast Cancer Diagnosis
	1 Problem Overview
	2 Model Structure
	2.1 Bayesian Belief Networks
	2.2 Direct Mammographic Findings
	2.3 Data Acquisition and Inference Software

	3 Conclusions and Discussions
	References







