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Evaluation of Lung Involvement in Patients with Coronavirus
Disease from Chest CT Images Using Multi-Objective Self-
Adaptive Differential Evolution Approach

Ali Karsaz

Abstract: Under the global pandemic of COVID-19 over the last year, the use of image processing
techniques and the artificial intelligence algorithms to analysis chest X-ray (CXR) images is
becoming important. Determining the lung involvement and percentage development of COVID-19
is one of most important requirements for the hospitalization centers. The most studies in this field
belong to the articles based on the deep learning methodologies using convolution neural networks,
which are usually implemented to facilitate the screening process. Only a few number of studies are
about the determining the percentage of lung involvement and development of coronavirus based on
CXR images. The lack of comprehensive datasets of CT images with a large amount of samples is
one of the most important issues in this field. Determining of lung infection in COVID-19 patients,
based on different CXR images in different days, has its own challenges such as different image sizes,
illumination density, radiation dose of X-ray and angle of radiation, which makes it impossible to the
implement a simple differential filter on two different images. Using an optimization self-adaptive
algorithm with differential and multi-objective approach can improve the performance accuracy with
a corresponding reduction in computation time.

Keywords: COVID-19, lung involvement, chest X-ray images, image processing, multi-
objective self-adaptive differential evolution algorithm.
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5- Acute Respiratory Distress Syndrome (ARDS)
6- Consolidations
7- Ground-glass opacity (GGO)

1- Pneumonia

2- Severe Acute Respiratory Syndrome (SARS)

3- Middle East Respiratory Syndrome (MERS)

4- Reverse-transcription polymerase chain reaction (RT-PCR)
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3- Long Short Term Memory Network (LSTM)

1- Convolutional Neural Network (CNN)
2- Receiver Operating Characteristic (ROC)
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3- Italian Society of Medical and Interventional Radiology (SIRM)
COVID-19 Database

1- Auxiliary Generative Adversarial Network (GAN)
2- Sensitivity

Journal of Control, Vol. 14, No. 5, Special Issue on COVID-19

VAo 508 aabiody s o oylasi OF o o 8 alone


http://dx.doi.org/10.52547/joc.14.5.1
https://dor.isc.ac/dor/20.1001.1.20088345.1399.14.5.12.8
https://joc.kntu.ac.ir/article-1-832-fa.html

[ Downloaded from joc.kntu.ac.ir on 2026-01-31 ]

[ DOR: 20.1001.1.20088345.1399.14.5.12.8 ]

[ DOI: 10.52547/joc.14.5.1]

0 Bn o Golad 5 g (ASU JalSS o) S 31 e3lited b s el (SOl 5 o g 3lad 3 U S Oslos S35 65 53 Ol 25

S8 e

gl W)l L L posar 4 el bl 5 Slils
GBSl (ol al 2550 53 clins o planil e 5 sasis
o2V 3 ol Xl 5525 2 sbai 51 oS 5l b 5 5 suteee LoD
236 SNl 6113 Ol by SleMbl (Sole e Lai> Llod 4 eSTL
Bl g 5 San

2 2l 4 e w il (Slac i s slal b p gl -F-Y
Losbol Bl 4 pslas IS IS & cDsline o)l oS Lol 2
il 1o 4 ey i dnrd o L s iten sline i,
St s pasge ol et slaolans Sl eslizal 5 )l 5 Ko
S > (1) S8 Jle Olge 025 e 35 pasd & sl
Jlile 5,0 &K 4 by o GitHUD cule CXR by Sledbl
il -l e Oboj 43 &S 034 s RT-PCR s L Il (ST
842 X 1090 slal (slyls (CIY) |y gods ool ails 1y <5 5 % e
bl b anarl e gl 51 g 5500 e men S (oY) o seal 03
Gl 03 rsps g b6 58 b e 1439 X 1800
S (T 23 rioped Tl 2500 Sl 35 godi 53 el
sl @hls S o3y sley o Caw sy 5l CXR s
1862 X 660

Uir sl g sl 23l p 5o Koo Judma-F-F
Sl T3 5148l ol ey el 45 53 (Solew S50y
Bre 5 a5 93 4 bs sal 5303 gLy, D
Q)éﬁfﬁc@ﬂt{b.m,sc,.u\&_\@.,:yauww
,,)La:@u,ﬂm);ﬁcu“w,wy\‘p;;\é>,>~CJL,,3.
3;):&&13)QM&}VQL«&Q)}J):.::J?LSAQJM»CXR
S 53 g AL 5 485 O e DM lay i &S e
S o SIS s 1y pasieis T 3 a8 8515 50 Co claa

Ewlgﬁ:ﬁmd)bjw&?l}&\}ﬁi(x -¥-¥
4 555 S5 1Y 5K Gl ge (sl )3 gl g3 90 4 &l
b ol (6,8 JBls gy b Ol5 e W 235 0 b Kos g
Bt s e S5 S S 3 Ol ) i

sl Glanss slal CoiS s Sl e 6,55 SMans

Sl andl b Calises (glajgn Sl eslizal 5 5ley S 5 (S50 50

.Ja_\j'é‘sajlftgjfi::jtgjl;jwip Oglane Oolads o

V4] Kaggle &S , sl Soledbl ¢SS -1
255 53 Bame sl Syl &K S slar SN STL
4 Mee 3131 el 3131 CXRygoas OYFY Lols a5 551 5
400 51 & glize SChS b (pms s 5 5 S b Lt b (So)s5le
Lizel (S5, 55l 4 bgs o 3550 YOFY Ols ! 512l 2000p &
U35 5 omns Wi b Syl byypn 5,50 1WF0 5 (5 ST,
3 o 4 slad padge 53 el oL ol chuglin S ol
i ghls WONN 35587 5 6,80 10 Cgrr (onbir ol Lads
OYFY g5 CXR 5l 3o 50 03 aST dlo bl o p 5 15810

ML@‘)‘)‘)J&}@‘

Ol o Caz d97s0 Wdlans -F
CXR palai 30 269y Olilow S92 S5 00
S 5 b oSSl andl dhnyy i B (550 p e
S (LL) "enr Sl sl Jols sline sl candl JiG
OV e slas) (PA) T sl - il gy e (RL) Tty
ssbai 5 (% IS s o 5 Gl skan) (AP) F Ll - ltd (55 ome
ol o 4 3Ll )3 § 53 ol 315355 (Y S 5 5bas) (Al) ° alaie
b 53 andl U sl 5SS bl G plae (S e
(Sol3p e Db a 53 sy Glan) 53 sz se sl LSS pue
33 paia Gl Jol 53 sakd &y ke S 35S
3 lie ol 5ol Ly sleal ST UL 6 4 (g e ks
g SESE ST le s 5lisyge s SIS DIl pis Lany
e 03 Bl ais AT 5 Ll s g I 651550
sbal 55 3 sl Slaay b (5,553 e 5 b0 Ol
0558 oo aistls LT w anlsl 55 487 5505 3 50 5 (gabate SO
faet o wimlia slas DMl laeSTL s g 5 pte - F-)
S gl 5l Gokms M Al Slojojl 53 by S (oolen

3 b Gl oSS SNl eSSl cssleazs O Jsb 5

5- Axial imaging (Al)
6- Angulation
7- Artifacts

1- Left Lateral (LL)

2- Right Lateral (RL)

3- Posterior Anterior (PA)
4- Anterior Posterior (AP)
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4- Target vector
5- Trail vector
6- Scale Factor

1- Number of Population
2- Mutation weight
3- Crossover probability
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