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Abstract

In this paper, we introduce a visualization framework for cell image data obtained from optical diffraction tomography
(ODT), including a method for representing cell morphology in 3D virtual environment and a color mapping protocol.
Unlike commonly known volume data sets, such as CT images of human organ or industrial machinery, that have solid
structural information, the cell image data have rather vague information with much morphological variations on the
boundaries. Therefore, it is difficult to come up with consistent representation of cell structure for visualization results. To
obtain desired visual representation of cellular structures, we propose an interactive visualization technique for the ODT
data. In visualization of 3D shape of the cell, we adopt a volume rendering technique which is generally applied to
volume data visualization and improve the quality of volume rendering result by using empty space jittering method.
Furthermore, we provide a layer-based independent rendering method for multiple transfer functions to represent two or
more cellular structures in unified render window. In the experiment, we examined effectiveness of proposed method by
visualizing various type of the cell obtained from the microscope which can capture ODT image and fluorescence image
together.
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Figure 1

A diagram image and

resolution of the image
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Figure 2 (a) A visualization of red blood cell using
ray-casting method (b) The wood-grain artifact caused by
interpolation for the empty space (¢) An empty space which
cannot be interpolated caused by lack of voxel information

in Z-axis direction
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Figure 4 A visualization result of red blood cell using

ray-casting with jittered sampling method
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Figure 5 Virtual staining technique for the cell data from
ODT: 3D visualization of white blood cell (WBC) data

(left) and cross-section of designated region (right)
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Figure 6 Virtual Staining Framework: (a) A cross section of liver cell (Huh-7) from ODT (b) a cross section of

gradient magnitude of the image (c) virtual staining interface; virtual canvas, transfer function rectangle, manipulation

handle (vertices on the rectangle)
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Figure 7 A Visualization result of the liver cell
based on single 2D transfer function
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Figure 9 A Layed rendering method for multi- modal

visualization of the cell image
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Figure 11 (a) A range of the transfer function
illustrated on the slice of the nerve cell (neuron)
(b) An example of the occlusion in layered
rendering (c¢) A visualization result using layered

rendering with layer-ordering method
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Figure 12 Difference between visualization result due to

data type: volume rendering of medical image (left)

rendering of fluorescence image (right)
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Figure 13 Visualization of macrophages cell using MITK

library (left) and using proposed method (right)

Figure 14 Visualization of cell membrane in yeast cell
using MITK library (left) and using proposed method
(right)
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Figure 15 A visualization result of Hela cell using

multi-modal rendering method
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Figrue 16 Various rendering results using proposed
visualization framework: (a) Hela cell from ODT (b)
U937 cell from ODT (c) HIH-3T3 cell from ODT

and from fluorescence image
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