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(54) Optical image-based position tracking for magnetic resonance imaging

(57) An optical image-based tracking system deter-
mines the position and orientation of objects such as bi-
ological materials or medical devices within or on the
surface of a human body undergoing Magnetic Reso-
nance Imaging (MRI). Three-dimensional coordinates
of the object to be tracked are obtained initially using a
plurality of MR-compatible cameras. A calibration pro-
cedure converts the motion information obtained with
the optical tracking system coordinates into coordinates
of an MR system. A motion information file is acquired
for each MRI scan, and each file is then converted into
coordinates of the MRI system using a registration
transformation. Each converted motion information file
can be used to realign, correct, or otherwise augment
its corresponding single MR image or a time series of
such MR images. In a preferred embodiment, the inven-
tion provides real-time computer control to track the po-
sition of an interventional treatment system, including
surgical tools and tissue manipulators, devices for in vi-
vo delivery of drugs, angioplasty devices, biopsy and
sampling devices, devices for delivery of RF, thermal en-
ergy, microwaves, laser energy or ionizing radiation,
and internal illumination and imaging devices, such as
catheters, endoscopes, laparoscopes, and like instru-
ments. In other embodiments, the invention is also use-
ful for conventional clinical MRI events, functional MRI

studies, and registration of image data acquired using
multiple modalities.
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摘要(译)

基于光学图像的跟踪系统确定经历磁共振成像（MRI）的人体表面内或
表面上的诸如生物材料或医疗装置的物体的位置和取向。最初使用多个
MR兼容相机获得要跟踪的对象的三维坐标。校准过程将利用光学跟踪系
统坐标获得的运动信息转换为MR系统的坐标。针对每个MRI扫描获取运
动信息文件，然后使用配准变换将每个文件转换为MRI系统的坐标。每
个转换的运动信息文件可用于重新对齐，校正或以其他方式增加其相应
的单个MR图像或这种MR图像的时间序列。在优选实施例中，本发明提
供实时计算机控制以跟踪介入治疗系统的位置，包括手术工具和组织操
纵器，用于体内递送药物的装置，血管成形术装置，活组织检查和取样
装置，用于递送的装置。 RF，热能，微波，激光能量或电离辐射，以及
内部照明和成像设备，例如导管，内窥镜，腹腔镜等仪器。在其他实施
例中，本发明还可用于常规临床MRI事件，功能性MRI研究和使用多个获
取的图像数据的配准方式。
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