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A New Optimization Based Method for Estimation and Spatial
Localization of Lung’s Air Volume from 3D CT Images

Hadi Moghadas-Dastjerdi, Mohammadreza Ahmadzadeh, Mahdi Karami,
Farzin Ghiasi, Abbas Samani

Abstract: Lung’s air volume estimation is of great importance in lung disease diagnosis. In this
paper a fully automatic algorithm, which we presented recently to estimate the lung’s air volume
from CT-images, is more developed. In this algorithm, first a suitable cost function is introduced
based on the long parenchyma physics to determine the voxels of lung’s air region. In this paper, a
fully automatic framework is proposed to calculate the initial guess for the solution of the
optimization problem. Moreover, a 3D model reconstruction technique is utilized to determine
spatial localization of the lung’s air region in 3D CT-images. Furthermore, the performance of the
whole-lung-volume-based methods and direct lung’s air volume measurment methods are compared
and investigated. In order to evaluate the accuracy, porcine’s lung images and clinical human’s lung
images from reliable databases are fed to the proposed algorithm. The significant accuracy and
robust performance of the proposed algorithm is illustrated with respect to the resolution reduction
of CT-images.

Keywords: Optimization, air volume estimation, lung, partial volume effect, CT images.
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1.Forl < 0tol,,,do
1.1Set Hylll = Hpppll] — Hexp[1]

1.2 Set

FlI] = ZHd[I] + Hy[l + 1,]n+ -+ Hy[I +m]

Where m = window size of MA filter
1.3 Set S[I] = sgn(F[I])

-1, x<0
1, x>0

Where sgn(x) = {
1.4 Set D[I] = S[I]—S[I—1]
End for
2.Find Ip1

= argmax(H [
3. Find IPZ
=arg,  max . (Hpp 1D

4.Set W =1Ip, —Ip,
5.Find Tq[I] = (D[I]|Ipy <1< Ips + W}
6.Set I,=T{(n)

Where n
= arg min(T[I])
7.Find T,[I] = {D[I] |Ipy <1< Ip, + W}
8.Set Iy =T,(k)

Where k

= arg max(T,[I])
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2 Ex vivo

Journal of Control, Vol. 11, No. 1, Spring 2017

YFAF Sl o) osled o)) o oJ 25 aloe


https://dor.isc.ac/dor/20.1001.1.20088345.1396.11.1.4.1
http://joc.kntu.ac.ir/article-1-384-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-07-15 ]

[ DOR: 20.1001.1.20088345.1396.11.1.4.1]

a5 tmaw CT yslai Slar) 0955 ln oo (oldd S go (ol 3 (e (51 (S5l 2 om0 \tg

Sl pwle (Lo p) B ‘LS'; g ol jbe| Lo jdases (63 et widis (53l

))‘J (;Q" J.)\:u A wa}t\f@‘ CJAJZA VPV Crw g &
aikAid!

VU gl ome pslie ST ot Jlab sl o2, S il 9 S

Ll 035 56 & by el g 53 5B Ly e

b slay 02 831 ol bl (Sebmran (5 lodile a5l ¥ JSC5
by ml sl 503 5B 4 bgse YU s e pglie JLT e

el 331 36

P95y B e p-Y-F

o @B Gl & b ol 53 b elind i e
Wt el ol 025 L glagz, S

o) Sl Kaa g sk ol L OB K 4,
S 55 LI 4 etmen ST e lpin 1 OT G tde § s e
Sl 0T un i @l s ol (Cly 5 G S ) e
b i Olejies sy tu kB o 58 eslizal a5 Sl
(-)'Y Gluaw o Se a5 eals VL o= K3 g ) AsL azils
3L sl ls Jud BB Sllome S s ge 035 S350 e
2SIVl 0 2205 S5 om0 S
G tu 53 dils S SUl5e den 5 5k S o Jas O3 T (sl
Sl s ) ol gladle s il @il glang 3 Shes 4
polie SUT s b slaky b (S sl oyt
Lo Olejer by i UlS p esdle S ol dsal)l T e
Sl oaslin 3 Shas shyls (Kan o Sl L agarlsn )3 (s
"]

Wd by Jsle slafoy b Sy ool s 4y G S
Sl 0Ll Gl o LT e S5 Jls, oK 5 eslinal
2 Sl s pans s &8 LS s Sl Ay oSS
s K B s )l b g edipetie b sl &Kl
S eslimal jshiea gy opl 5o S e T @ g s adsl e
DLlE Cand go 51 g5 cad sl o p 258 55 5 g 90 SleDb| ST
3 n o3l Coda SIS Cumdge 05,8 jateibie (gl oli jaiuia
SleMbl otiyls )5 45T (5la5ges slaosls Olgea bl ol 51 aSb
A al g elitul 5 At 135 ) ge Cadal alie g LT

e V IS8 5 pay opl ) edtaTuwsay (g ides faloke I
Ol Gln s edaTiinssy oo as o 0L 1) OT ulul oL
Ll p3 56 5 EAEWYAL! 5025k 56 )2 Alhe 008 L il By
L5 08 5 VYV (ol gl s bl o e Twsa polie
l{f)j‘f}(u}\éj; Ai)vq.:-_})ts-l 395 ol bl das o Ol
Ol s sl FeS 56 53 el 53 sddaule (glsa o O
S Sl 1 e ¥V Ll ets (6, S0l yalie Skl e e
Uit 3wl bl sl e 4o s W adly i 4 o
o3gdoms &S| o oS KB (Gl iz (A o Ll 4ndie
o S8l Jold 5 e3ss Ion (ool Lo 4 Olsiea odd oyt
Sahe W S Cup gl cbanS (ol Gl s
Lo ssba p S Ve 055 4 @l Ky Sk
b b gbanS Ok Yor 50 2 de Yor s SIS PN gl

! Simultaneous multi-object segmentation
2 Active contour
® Local robust statistics driven active contours
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