S g FRANGET A I 1 B [ iR J 3 b fe T E L
AR DI REFRBITTE R B, 0T I AT 8 95 M ik 4

b

EIREECIN R SRS LyBH I S Vol. 34 No.7
20174F 7H Chinese Journal of Medical Physics July 2017
DOI:10.3969/.issn.1005-202X.2017.07.003 B SR

E T4 [ Demons L T L E XX ENTE S E

Eg}‘l% |’I}L—jﬁi"‘:&2’}£mu laééﬂ}—ly?% b2
1 I ZR I ) P L T Rh 2 B A A S T BE 5 L 7R A R 2 SRR B R A R i S0 %, IR TF A 2503585 2.
I ZR A BT L 2R 48 e 2= e T ST BELEOR R, LR F R 250117

[# Z] L T oo it F AL E 4245 B AL (AD-CT) & s 8 4.7 4k B 69 BF 50 2 1B 5 B AR AL B AR 0 — AN A B B4, i
S ST VA ZGR A A6 TR F) 2 A R 3R, ARt ) 2 84 B AN AT 3R T VAR AT PR R AR AP i 64 2 T AR R, IR AR AT X
i fe ey %vm, AR AR —FF K T4 5 B IR Demons 7 % Be /& Sk R BB LB W9 7 ik . B e 4 R BA % 5T 4D-CT
i SRS AR Fr R AR AR 6 AR AR AT 2B 5 R UG A8 R 459 R IR Demons 7 2 B AR F ik A 75 AN B AR 48] i ke Ak kAR
A7 B IR T R @ e B RAIETIATI X0 @ , 2 FERFMB LB G = Yo . BREIZT HE RS
# )8 T BAL0 = 1AZ B R JEAS B, T A5 B H A A AR A, B T Ml 3R IS o 9 R 00 Al AL AR B AR,

[ 48R | Mo s vo 4 it SEAUG B 32 d B4R 0 R 8 AU B

[ E4>2S]R811;TP391 [ THkFRREAD A [32E4211005-202X(2017)07-0666-05

Diffeomorphic Demons registration algorithm for obtaining lung ventilation image
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Abstract: The study of the pulmonary ventilation image obtained on four-dimensional computed tomography (4D-CT) is a hot
topic in medical image processing. The different functional regions of lung could be identified on pulmonary ventilation images.
The individual radiotherapy plans considering differences in pulmonary functional regions can protect high functional region
and reduce radiation-induced lung injuries. A novel approach based on diffeomorphic Demons registration algorithm was designed
to obtain lung ventilation image. The lungs were segmented from the end-expiratory and end-inspiratory phase 4D-CT images
using the threshold segmentation algorithm. The transform function ¢ was obtained through the deformable registration of the
lung volumes segmented from two phase CT images using diffeomorphic Demons registration algorithm. The function ¢ was
analyzed with the Jacobian model to obtain the three-dimensional distribution of lung ventilation images. The approach based
on diffeomorphic Demons registration algorithm which considers the image spatial and gray information can be used to obtain
high-resolution lung ventilation images quickly without extra function imaging equipments.
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Fig.1 Schematic diagram of lung ventilation image creation
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a: Original CT image

b: Result after the threshold segmentation c: Result after manual delineation
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Fig.2 Result of lung segmentation
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Fig.3 Lung ventilation pseudo color map of serial three slices
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Tab.1 Lung function volume statistics

Parameter High function Middle function Low function Total
Absolute volume/cm’ 346.55 2483.98 559.73 3390.26
Percentage/% 10.22 73.27 16.51 100.00
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