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Fig.1 The flow chart of Stoyanov’s algorithm.
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Fig.4 Theoptimization process for determining all the cohproints of PBM. This process has three steg
ead resolution level. Step (A) is determing the piosis of all the control points by calculating NC&ep
(B) is increasing the resolution and subdividing thttice. Step (C) is warping the right image tigriing
the positions of the control points by bilinearergolation.
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Fig.5 The results of 3D reconstruction of an abdominaleiownith a stereoscoplc laparoscope. Tag

image region for PBMfrom the left camera of the stereoscopic laparoscdp) The 3D surfac
reconstructed by the proposed algorithm. The dépttepresented as gray scale) The results of 3l

reconstruction from arbitrary view points.
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Fig.6 The scene of the experiment for evaluating themstruction accuracy. (a) The geometr
of the evaluation system. (b) The geometry of aesteamera in the evaluation system.

(a)
Fig. 7 The image regions that used in evaluating the rettoation accuracyl he rectangle are
is the image region for PBM. ( (a) Bowel (b) Kidnéy Liver and Stomach )
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Fig. 8 The recovered 3D surfaces. The depth is repredeagegray scale images. (a) The imaggion
for PBM from the left camera. (b) The recovered tlepnage by Stoyanov’s algorithn{c) The
recovered depth image by the proposed algorithm.
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Fig. 9 Extracted points for evaluating reconstructionuaacy from the left image arghown in (a). (b
shows the scatter plots of the correlation from theovered depth using proposed algoritamd
Stoyanov’s algorithm.
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(a) The number of calculations of NCC

Tablel The comparison of calculation cost
Te number of bilinear interpolation

Window size Proposed Stoyanov’s Window size Proposed Stoyanov’s
(pixel) algorithm algorithm (pixel) algorithm algorithm
8x8 8 — 32x32 1 7

16x16 27 - 64x64 1 23
32x32 82 28 128x128 1 16
64x64 1181 207 256x256 1 4

128x128 - 100 512x512 1 5

256x256 — 324

512x512 — 1445
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A Fast Stereo Matching Method for

3D Reconstruction of Internal Organs in Laparosc&irgery
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In this paper, we propose fast stereo matchingitiigo for 3D reconstruction of internal organs gsanstereoscopic
laparoscope. Stoyanov et al. proposed a techriigieecovers the 3D depth of internal organs frleenirnages of a
stereoscopic laparoscope. In this conventionalnigak, the dense stereo correspondence was saged bon the
registration of the whole image regions in ordet ttihe 3D depth of internal organs can be densagvered.

However, the calculation cost of this technique wexy high since the registration of whole imaggiaes requires
multidimensional optimization. In this paper, wepose algorithm using a local-region based regjstranethod

considering the similarity of stereo images takgralstereoscopic laparoscope. The local-regiondbaesggstration

requires only low dimensional optimization. Therefoits calculation cost is significantly low. Weatuated the
calculation cost of the proposed algorithm usirstieaeoscopic laparoscope and abdominal modelsiafnan body.
We also evaluated the accuracy of the algorithmguai3D laser scanner and abdominal models. Thésstowed

that the proposed algorithm can significantly redtiee calculation cost with a little accuracy ddgten of 3D

depth.

Keywords: Laparoscopic Surgery, Stereoscopic Laparoscopredyision
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