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Symmetry of Frequency information in Right and Left
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Abstract

Cystic fibrosis (CF) is the most common autosomal recessive disorder in white skinned individuals. Chronic
lung infection is the main cause of mortality in this disease. Approximately 60-75 % of adult CF patients
frequently suffer from Pseudomonas aeruginosa (PA) infection that is strongly associated with
inflammation, lung destruction, and increased mortality. Therefore, CF patients should be followed up by
physicians to diagnoese infection in the primary stage, start treatment, and reduce the risk of chronic

Q:J) infection. Although sputum culture is the gold standard for diagnosis of PA infections, a rapid and accurate
L
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diagnostic method can facilitate carly initiation of appropriate therapy and casy monitoring of the condition.
The aim of this study was to diagnose CF patients with infection using their lung sound.
In this study, the symmetry of frequency information in right and left lung was investigated in CF patients

with positive sputum culture results, negative sputum culture results, and patients who underwent

treatment with antibiotics. Respiretorysounds were acquired from 34 CF patients (16 female, 18 male) who
were being followed-up at the Pediatric Respiratory and Sleep Medicine Research Center of Children's

Medical Center. The patient selection was based on their sputum microbiology culture. The selection
category was as follows: 12 patients with normal flora culture results and 11 patients with PA infection.

Also, respiratory sounds of 11 patients were recorded one month after antibiotic treatment and they used to
investigate the effectiveness of the proposed method.

In the preprocessing step, cardiac sound was removed, respiratory sound cycles were separated and the
signals were divided into 64 milisecond frame and 15 features were extracted from each frame. Differences
between these features were computed between right and left lungs for early, middle and late section of the
respiratory cycle using the new proposed feature. Then, the best group of features was selected by applying
Genetic Algorithm. The scleeted group of features was fed into Support Veetor Machine, K Nearest
Neighbor and Naive Bayesian classifier. Also, an Ensemble classifier was examined. The best result was
obtained by Ensemble classifier that diagnosed infection by the accuracy of 91.3% and differentiates a
group of CF patients with infection from CF patients who underwent treatment with an accuracy of 90.9%.
This study describes a novel method of infection detection in CF patients based only on respiratory sound
analysis. The proposed method is a simple and available way for early diagnosis of infection and initiating
therapeutic strategies.

Keywords: Cystic Fibrosis, Respiratory Sound, Information Symmetry, Ensemble classifier
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(Table-1): participant’s information (Values mentioned in
mean + standard deviation)
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recorded from them
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(Table-3): Average results for selected group of features from inspiration sound after 30 times running of genetic algorithm

Cdghe lo)d jl w9 Cdghe G1)ld CF jlow 09,5 99 Cighe 51,18 9 Cghe g CF Hlow 09,5 99
oo VR eelas!| &y Cawlbus oo OO eebass! & ol BUSS gy diib
873_39 854157 89.0L15.1 81.713.1 850151 782157 SvMm
70.9=28.8 76.9+4.6 64.8+15.0 67.8+13.6 68.8+10.0 66.6=10.6 KNN
56.1=6.5 503 +£4.6 61.8+9.2 74.5+£8.9 65.5+6.1 824=15.6 NB
91.2+3.1 93.3+4.1 89.0+5.1 95.1+2.2 96.1+4.3 93.9+74 anail oS 5

33U 1o sy S 02 9591 612l Hbiow 31 m odaT Gy Gl Sy A (2 yig 8l el Lo (F- Jgus)

(Table-4): Average results for sclected group of features from cxpiration sound after 30 times running of genctic algorithm

ighe loyd 3l (g g <dgie 110 CF jlow 095 99 Cdghe g1yls g <igase (9w CF Hlom 69,5 90
o Odpeelais &5 ol s OO ebaisl € Ceplos oS guinaile
648+32 77.5+102 52.1=14.1 T1.0£7.1 81.6%5.1 59.4+15.6 SVM
654 L7.1 757144 55.0_11.1 814162 90.5129 71.6112.6 KNN
569+23 64393 49842 68.7+4.1 82.7+10.1 533+ 12.3 NB
782+11.1 83.3:10.1 733111 93.36 £2.2 98.8+2.9 87.9+4.4 gl S

S 4 g o0 A (n e A e bbonadb oS 5
9 Soghe G CF lam 09,5 99 om mlad ;o AYIZY
09,5 90 o nled 0 YAV Como & 5 Cigie gl
el oad chsae leyo I ey 9 igac gl)ls CF Lo
CuSF wedee oasline Joax cnl o oS sboles
F5 s AV sl Lawgie polde 4 e laoianl
OmeR g Chgas aseis 5o AMAL Gog solasl
DOnselas F5 9 YWV conlis bwgin molis
el 00 ey Wig, oyt AT
ilise Wlado o 5l Sy ated o @l
oad ooy lis (B) Jgax o (Sl eyl gl

S (V) Jgor ,0 ol dw G dawlie o

615 C.»L”._» Lol oo S @L.» 4 e )f_‘v_:» Sl
bacail 5lalas’ o 5l e banail oS5 $lp
50 O pled 0 ANV Coro 4y g ouls alSlas Ojs0a
Sono 4 g Sisae gL g Sogie e CF Jlen 0g)F
U9 C,us.a.c t_;‘)l»b CF )Lo.u 05; 9o u’"')"iL“ ) ‘\\/Y/
Jesz pl j0 aS b len il sos, Chgae leje gl
bwgie polie 4y i laanail oS 5 05l oo onaline
i 8 ANV fos polatsl & 55 AV coules
5 5 AU, ol gt polie (iman 5 Zighe
odd ooy CoBdse arsid [0 AYY L o4 polaisl

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-17 ]

[ DOI: 10.29252/jsdp.17.2.70]

S5 o 95 31 ol (T g diwd o g gl giainb g o (8- Jgua)

(Table-5): Classification results for the best selected feature groups which were obtained by applying genetic algorithm
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