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Progress on CT image-based lung lobe segmentation techniques

GAO Lei, DUAN Huihong, ZHOU Weiding, NIE Shengdong
School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: The identification of lung lobes is of great significance in the analysis of the type and severity of lung diseases. However,
the CT image blurring caused by partial volume effect, patient movements and pathological factors makes the lung lobe
segmentation become a challenging problem. Herein the domestic and international developments of the algorithms for lung lobe
segmentation are mainly summarized. Firstly, the research background and significance of lung lobe segmentation are introduced.
Subsequently, the algorithms used for lung lobe segmentation and their advantages and existing defects were analyzed from the
two aspects of lung fissure detection step and lung fissure surface generation step. Finally, the development prospect of the
algorithms for lung lobe segmentation is presented.
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Fig.1 Lung structure
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Fig.3 Results of pulmonary fissure detection in literature [9]
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i s AR T T AFEAS 7 BAE 5 S RE L T
AR 254045 B, Dl 3808 i T3 (] Fn 42 4
% . Firdouse 5" 7£ SCHR [ 13 1A FE Ak L 240 FH B &2
Fe 7N U 78 A il S 2 A RN AR o s A T 1
J& . Doel Z U4 H —Fhah & Il 245 uE P S
AL B i 48 A8 i BRI i X — ik
FE/INALAE 2833 Il i1 SRR IS LR, 23 DR kg At fige 51
5 B IR TS B A ME

B Il AR TR 1) 5 v b MR ) kR 2
T3 E 5, Van Rikxoort 55 1] 36 T RIS A0 B
Xof i A0 B R A TR o A AR v ARG B ) M R
Van Rikxoort 55" ¥ 45 G-k FI It 4 i idn S A <A
P01 B RS B PR A T W o H 35T PRI A O 1 )
FEAEAE— 8 B BRI « B e B 400 1 BRI AL 2 K
St (14 B[R] A 3 BR300 5 JEk 2R A S 5 E
FEAL R B AR AL, WPRE- S B0 BIRORAME s S5
T 55 b R R AT O HE RS B ] 38K . S It Bragman
SR ST — AT BT TR IC Y AT
A

fiff F 45 B BB B AL o il 4 ) 7 B 5 2., B
it ) 2 A IS A (o P AT L v s A DU ) R P .
it ) 25 B T BEAEAE RS 1R, S/ MBS B A
RENE IR B % L B e | (] RE 2 208 A5 I (B Y
JegnE B DRI B AR EE A 7 AR B A2 DA
SyEInt:

1.3 EFHIREIIMEN A%

LT LA 2T B i 380 2 3 LA Sk i A
GYTE 52— WFT N B 32 ) it 284 %) 5 g s 7
FRAEADN G el B 2 I 45, SR )5 %F CT 5 h
P14 i 284 DX S4T30

G bR 2] ik BB AR Bk, &
BRI 5 VR A () B | DT X A 0 A B 2R A 7

T . Van Rikxoort % ¢y 2 H I FHEE FHLAS 24~
(77 ¥ SE B ZL K . Van Rikxoort %' 3EF CT
RS 57 A RHAIE , SR 5 38 3 7 20 1) B A A TR
fIE 3 £, i 5 1% I K B 3 4B (K- Nearest Neighbor,
KNN)Z3ZE a0t 547 sl

TREE 7 2] 2 HLAR 27 2T B b B — T i el , H:
H A AE T 3 AR AT 73 A7 27 >0 B pf 22 I 285
Devaki 55 FI FHAT 55 ) A4 75 ol 22 M 45 20 Van
Rikxoort 54 H 1) KNN 7328 8 4845 T B4 A0 it 5445
MZESR, B T IR Z5FRAIE , Wei 5 Fll Neto 5543
A1) K ¥ 32 47 4K J8 6 % (Gray Level Run Length
Matrix, GLRLM) P K J&j #5 — {E #% X (Local Binary
Patterns, LBP ) $& Ui 24 (14 2301 #4) A 28 0 265 o) A
SLHATAI

BRRZEM2% (Convolutional Neural Network ,CNN)
FEBE UG 3T S th RIS o h TR RN
FH T Al 450, 4l 5 TR , George 55 % 422 %
£ W2 (Progressive Holistically-Nested Network, PHNN )
SRR 5 BRI E (Random Walker, RW ) 374455, |
FRACEAE BT T %), AR FRAIREE S~ Iy ik
T2 RW LA T 5 AL B AR EU o3 45 2R

FET ML 2 ke g kb r A £
21, %68 A Ml DA T A R X3 TR B
AT VE RS B AR AR Iz A RE T B0, B REIE I
I RS A

2 Fifi 2 B TET A= B

T SC T2 A il A 5%, EL R o 2R AR
i B 27 2 A B B RS SR T RE 3 CT KR rh Y
I AN T A, S SRS 0 1) g i 5 A T B 22 1Y
ML, IF 7 A A 7, PR S B K R A
F R MR RS B Al b AR A U 38 %) it 2 e A il
AR e B R . HETREUE PRIE R B 58 B i
SRR T3 1k 25 SR PR« A B 2 it vy
RN ) A O . B A U R Ty
e B J BRGS0 SE A L, X R 2] ) it 2 4o ik
SRR DA A B SE B (A it S R 1T o (R4 A m i 24
T 5 A AR 3 A R o R SR  FAR A
5L TR sl A3 KA Tk
2.1 EEENE

L Bt 2t TR A R PR , R
BN it 2L T8 A9 e A T 1%, WIFE N R AR 22 i T
PUAFEIEAT T 240, Pu e FER U 24 05 )5 , A
44 ] 3£ PR %% (Radial Basis Function, RBF) DA 2 =X pR
BOIE X FORIM L, X — 5 ik e i PR 3R w7y
o3 BRI o, AT RS B2 B it 244 5. Doel



10 L CT

- 1171 -

No

Chest CT

xtract 3-channel

{ axial slice
A et

Fissure prob.
using P-HNN

2D P-HNN
prob. map

Lobe

3D P-HNN / Lobe seed )

prob. map generation
| 7 I

(3D RW B

segmenation segmentation
/] | g

*_?’k

5 3CAER[24]9 T P-HNN Z2H 80 it 5 B HE A2

Fig.5 Flow chart of lung lobe segmentation algorithm based on P-HNN architecture in literature [24]
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