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Abstract— This paper presents a new registration algorithm of 2D color images and 3D geometric models
for navigation system of surgical robot. A 2D-3D registration procedure is used to superimpose a tumor
model on an endoscopic image precisely, and is therefore indispensable for the surgical navigation system.
One of the typical techniques developed so far is the use of external markers, but the accuracy of this method
is getting worse due to the breath, the heart beat, or other unknown factors. For precise registration of 3D
models and 2D images without external markers or special measurement devices, the new registration method
is proposed which utilizes the 2D images and their distance maps created by the Fast Marching Method. We
show some results of fundamental experiments using simulated models and actual images of the endoscopic

operation of a cirrhosis of a liver and a gallbladder.
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2. Fast Marching Method
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Fig.3 Force and moment applied to the 3D model
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Fig.4 2D-3D registration of simulation images

(b) 3D model of the liver
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(a) Endoscopic image of
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Fig.5 2D-3D registration using actual images of the
cirrhosis of the liver

Fig.6 2D-3D registration using actual images of the
gallbladder

5. OO0
oooobooo0ooooooooooooooooo
goobooooboobooboboboooo3ooon
gboboboooooobooboobooboboboon
gboooobobooobooboooobooog

gooo

[1] J. SethianO “A fast marching level set method for
monotonically advancing fronts” 0 Proceedings of the
National Academy of Scienced 93, 1591-15950 1996



