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Application of three-dimensional point cloud reconstruction and swept volume display in medi-
cal assistant diagnosis

JIA Gao-jie, QIU Song, CAl Ming-ming, LI Qing-li
School of Information Science Technology, East China Normal University, Shanghai 200241, China

Abstract: A complete set of data source acquisition, point cloud compression, rotation and display program was proposed in
the paper to accurately determine the size, shape of pathological positions and their spatial relationship with surrounding
tissues by observing CT and MRI images. With the data source of CT and MRI images, human tissue MRI images were
segmented and reconstructed by using Mimics software. Regarding the large amount of cloud data, the compression
algorithm based on octree homogenization was proposed, and the rotation algorithm based on the cylindrical coordinate
system was proposed to assist the doctor in observing the surrounding condition of model from multi perspectives. The
proposed algorithms were implemented in point cloud library. Finally, the model was displayed on a three- dimensional
swept volume display screen, assisting doctors in accurately determining the pathological location, and providing a
simulation platform for surgical planning.

Key words: magnetic resonance imaging; image segmentation; octree; point cloud library; three-dimensional swept volume
display; medical assistant diagnosis
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Fig.1 Imaging principle of three—dimensional swept volume

display system

a: Appearance of small machine b: Control module of small machine
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Fig.2 Small machine of three—dimensional swept volume display
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Fig.3 Flowchart of Mimics for medical image processing
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a: Coronal plane

b: Cross plane

c: Sagittal plane
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Fig.5 Image of region growing
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Fig.6 Image of morphology operation
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Fig.7 Three—dimensional reconstruction image of femur
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Fig.8 Rule of octree encoding
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Fig.9 Comparison of three algorithms
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a: Before compression
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Fig.10 Image before and after spinal cord compression

b: After compression

== POINTCLOUD ENCODING

Frame ID: 1

Encoding Frame: Prediction frame
Humber of encoded points: 5879

HYZ compression percentage: 3.748715x
BYZ bytes per point: B.448886 bhuytes
iColor compression percentage: B.000008:
iColor bytes per point: B.0808888 hytes

Size of uncompressed point cloud: 91.859375% kBytes
Size of compressed point cloud: 2 kBytes

Total hytes per point: B.448886

Total compression percentage: 2.885537
Compression ratio: 35.643885
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Fig.11 Statistics of compression
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Fig.12 Schematic diagram of axis rotation
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