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The Development of Image Processing System
for Medical Robot Remote Application

Joo Young Kim*, Joong Hyuk Kim*, Jung Chae Kim*, Kee Deog Kim', Sun K. Yoo*

*Department of Medical Engineering, Colleage of Medicine, Yonsei University,
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In this paper, web—base image processing system has been implemented for remote—controlled medical robot
applications. The developed software system was hierarchically composed of diverse image processing and
remote operation modules, and the hierarchical composition was satisfied the expandability to higher level
application and the accessibility over the web. It can also support diverse file formats including DICOM, VRML,
and CAD(STL) to display, transmit, store and share the processed images depending on application environment.
Message—-based data exchange, object—oriented module and open—source based software configuration will
enable the dynamic combination associated with diverse remote medical application requirements.
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Fig. 1. Architecture of image processing system for medical
robot remote application (a) request, user authentication, and
program execution of web application. (b) Download of Image
Data from Image archiving server. (c) Transfer of messages
between users. (d) Interlocking between web application and
robotic surgery system.
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| Image processing system for medical robot remote application |
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Fig. 2. Layered software configuration of image processing system for medical robot remote application.
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Fig. 3. Results of applying noise
reduction filter to dental CBCT
data. (a) Original image (b) Gau-
ssian filter (c) Median filter (d)
Adaptive total variation method.
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Fig. 4. Results of applying edge
detection filter to spinal MR
image (a) Original image (b) Sobel
filter (c) Laplacian filter (d) Edge
enhancement.

Fig. 49] (0)%} (d)oll 33l Laplacian ZE]9} Edge en-
hancementt & 448k Laplacian DB & o] &3to] FA 5]
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Fig. 6. Results of dental segmen-
tation using region adaptive snake
algorithm (a) Original image (b)
Threshold image for energy func-
tion (c) Segmented contour in a
tooth (d) A set of segmented con-
tour.
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]

Fig. 9. Opacity transfer function of volume model, x-axis: intensity (min~max), y-axis: opacity (0~1).
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Fig. 10. The method extracting the maxilla and mandible (a) Image segmentation (b) 3D Seeded region growing (c) Object separation
(d) Object combination (e) Extracting result of maxilla and mandible.
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