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Design of a lung image visualization system based on CT data

FU Junze, JIA Qian, LI Jixiong, ZHANG Jianmin

School of Artificial Intelligence, Jianghan University, Wuhan 430056, China

Abstract: A system for achieving two-dimensional (2D) visualization and three-dimensional (3D) reconstruction of lung

images using CT data is designed. After DICOM image processing, and lung nodule segmentation and labeling, the multi-

view and multi-resolution 3D display of lung parenchyma and nodules is realized using techniques such as resampling of CT

sequences, 3D reconstruction based on surface rendering, and morphological processing. Finally, the interactive interface is

designed for implementing the functions of image enhancement, 2D visualization, nodule delineation, 3D reconstructions of

lung parenchyma and nodules, rotation, zooming and switching the viewpoint. Experimental results show that the system

provides clear and accurate 2D image visualization and lesion delineation, while reconstructing nodules in the generated 3D

images completely and smoothly. Compared with the existing similar medical processing software, the developed system

substantially improves the reconstruction and visualization efficiencies, enabling doctors to observe 3D images more quickly

and accurately, and assisting in disease diagnosis and surgical planning.
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Figure 1 Flowchart of two—dimensional visualization of CT images
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Figure 2 Comparison of CT images before and after resampling
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Figure 3 Nodular masks
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Figure 4 3D rendering of the nodules and the section containing the nodules

3 RERMGRIZIT R LS

RGEAEREES s . R E R A
Python i 7 , 7E 64 fii () Windows10 & 4t 1 , LA
Pycharm NI & -4 , 454 VTK. Pyqt5.OpenCV %
HETHAHITH & 8FRCE S IntelR CoreTM
i7-10750H 2.60 GHz (CPU) 6.0 Gbyte ‘& 17 (GPU) .,
s 4E N LIDC-IDRI, H 3& [#] [ 5 s AE iF 52 BT & I
L RN TR fE AR R IR R . %%k
Pt A P B s 2 PR SO (I CT L X ) RISz 7Y
WSS BLR AR AR T 2, RS SR 1 018 MG SE ], %)
TR S b G, B ER 47 2850 3 & 04 M s
B UM T PO B B 2 Wibm o2

W CT R 2 T B
kR
DICOM C4-HY
PRI A
[
v v

TR = e AL
SR T %igﬁifﬁ

5 RGHERE

Figure 5 System framework
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Figure 8 Three—dimensional (3D) visualization window
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Figure 6 Image processing and visualization module

c:54 SFRAE 485K H d:97 SRAFE 133K~

E7 RS TR EIER

Figure 7 Results of outlining nodular contours
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Figure 9 Results with different isosurfaces
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Figure 11 3D views of nodules
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Figure 12 3D views after nodule labeling
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Table 1 Parameters and processing time of the 3D model for different cases
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