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New probe positioning method
LUO Yi, LIU Hong jian, LIU Yurr cai

( Institute of Image Processing and Pattern Recognition,

Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: A probe positioning method is proposed, which sets up a probe coordinate system using markers
caught by camera and makes out the transformation betw een probe coordinate system and reference coordi
nate according coordinate transformation theory in computer vision. Then, the coordinate of the probe tips
on operation place out of sight can be worked out. This method can avoid the dependence on techniques in
improving operation precision and decrease absolute error to 1 mm. Experiment data and results are also at-
tached to show the excellent efficiency of the method. It solves the bottleneck in im proving operation preci-
sion because of technical reason. The method can be used not only in operation field, but also in other many
industrial occasions.
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Fig.1 Probe used in brain surgery
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Fig.4 Transformation between two coordinate systems
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Tab.1 3D cordinates of markers in eight different places
1( mm) 2( mm) 3(mm) 4( mm)

Py (13.14, - 53.24,542.35) (24.62,— 41.76, 553. 83)
P> (166.90,- 31.51, 469. 98) (178.38,- 20.03,481.46) (201.36,2.92,504.41) (216.32, — 76.73, 458.63)
P;  (6.29,-41.55,488.01) (17.77,- 30.07,499.49) (40.73,- 7.11,522.44) (46.45, - 86.75,476.54)

Py (107.12,- 67.63, 568. 83) (118.60,- 56.15,580.36) (141.56, - 33.19,603.32) (153.68, — 112.84, 557. 48)
Ps (22.40, - 57.03, 538.66) (33.88, — 45.55, 550.14) (56.83, — 22.58, 573.10) (63.74,- 102.23, 527.11)
Ps (49.42, - 25.07,438.09) (60.90,- 13.59, 449. 57) (83.85,9.36,472.52) (90.59, - 71.27,426.61)

P7 (162.93,- 18.15,448.85) (174.41,-6.67,460.33) (197.37,16.29, 483.25) (204.68, — 63.34, 437.35)
Pg (166.93,— 41.21, 490. 83) (178.41,- 29.73,502.31) (201.35, - 6.78,525.27) (211.49, — 86.41, 479.31)

:P - Ps: 8

(47.59,- 18.81,576.79) (53.69, - 98.46,530. 83)

2
Tab.2 Results of the experiment

1 1 1 1
I (99. 47,104.69,553.18) (199.58,104.92, 552.97) (99.17, 105.07, 554. 87) (99.28,104. 24,553.46)

II

(199.38,104.73, 553. 62)

il (199.34,103.74, 554. 04)
Y 1.08
I (mm) I (mm) L (mm) IV: (mm)
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