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Registration in Image Guided Oral Implantology System
Based on VTK

CHEN Xiaojun?, YAN Shiju', WU Yiqun? WANG Chengtao*
(1. Institute of Life Quality via Mechanical Engineering, Shanghai Jiaotong University, Shanghai 200030;
2. Ninth People's Hospital, Shanghai Second Medical University, Shanghai 200011)

Abstract This paper introduces the key technology in the image guided oral implantology system (IGOIS) —— registration. With the fabrication
of tooth-supported polymer resin templates, a software system is developed to obtain the coordinates of fiducial points respectively under the virtual
coordinate system(VCS) and the world coordinate system(WCS) by programming in VTK so that non-invasive point-to-point registration is realized
through ICP algorithm. The result shows that the RMS error is less than 1mm, which can meet the clinical requirements of oral implantology.
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vtkTextMapper *textMapper;
vtkActor2D *textActor;
virtual void Execute(vtkObject *caller,
unsigned long, void*)
{
vtkCellPicker *picker =
reinterpret_cast<vtkCellPicker*>(caller);
1 picker
if (picker->GetCellld() >0)
{float xp,yp,zp;
float*pPickPoint=picker->GetPickPosition();
1 picker
xp=pPickPoint[0];
yp=pPickPoint[1];
zp=pPickPoint[2];
1 picker
CString str;
str.Format(_T("(%.3f,%.3f,%.3f)"), Xxp,yp,zp);
textMapper->SetInput(str);
textActor->SetPosition(picker->GetSelectionPoint()[0],
picker->GetSelectionPoint()[1]);
textActor->VisibilityOn();// picker
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ICP (Iterative Closest Point algorithm)
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SetSourceLandmarks()
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R, T
0.2385 0.7684 0.5939 753.5918
R =|-0.9410 0.3341 -0.0543 T =| 329.8617
-0.2401 -0.5459 0.8027 1339.3348
1 P
X(mm) Y (mm) Z(mm)
1 142.113 18.236 -55.2713
2 135.245 21.9745 -47.940 7
3 128.188 23.6215 -42.7359
4 118.165 25.326 6 -40.990 7
5 109.216 245237 -41.464 3
6 97.6619 22497 -45.765 2
7 90.090 6 18.3335 -52.577
8 114.17 9 19.197 2 -40.348 8
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2 u
X(mm) Y (mm) Z(mm)
1 481.704 186.686 -1465.28
2 475.291 179.384 -1463.94
3 470.404 171.663 -1464.75
4 466.128 163.628 -1470.45
5 464.21 157.063 -1474.34
6 464.245 150.643 -1483.46
7 469.498 145.914 -1493.75
8 473.86 157.275 -1470.92
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