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Magnetic Resonance Computed Tomography

Echo Planar Imaging

Accelerated Registration of Medical Images
Based on GraphicsHardware

Y oshitaka Masutani*, Tomoyuki Fujimori**, Takeharu Y oshikawa ", Hiromasa Suzuki**, and Fumihiko Kimura*™*

As seen in the literatures, multi-modal medical image registration, such as MRI and X-ray CT, or time
series of image data, is atime-consuming process. In this study, we propose a new method for 2D/3D medical
image registration, which is based on graphics hardware for accelerated texture drawing, and discuss on the
advantages and the disadvantages of the method. In the experiments, a data set of MR diffusion tensor image
by the echo planar imaging technique is used for registration. On the basis of the results in the experiments
under several parameters of similarity measure and drawing size, the influence of the registration parameters are
studied.
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Fig.1 Example of registration based on mutual information:
Images and joint intensity histograms before
registration (top), and after registration (bottom)

Imaging

Table 1. Specification of the employed GPU

EPI Echo Planar

Affine

GPU GefForced Ti4400
Fill Rate 4400 M sample/sec
GPU Core Clock 275MHz
Memory Bandwidth 8.8 GB/sec
Texture Support 3D/2D/1D
Maximum Memory 128 MB

NVIDIA

GeForced Ti 4400

GPU Graphics Processing Unit

Windows XP Professiona

(ON) DELL PC

Pentium4 Xeon: 2.2 GHz Clock, 2 GB RAM

Tablel GPU
APl (Application Programming
Interface) OpenGL 1.1 3D
(1) 16 hit
8 bit
2 Red
Green
3
(4)
()
()
()
()
Red Green
R F
Affine

Axial, Coronal, Sagittal
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Fig.2 Limited number of slice images in 3 directions
employed for similarity measure computation in
volume data registration. Three sections in each
direction are arranged and are placed in a plane (top).
These section images are rendered simultaneously
(bottom).
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Ty, Fig.3 Volume data sets of diffusion tensor MR data
employed for the experiments (axia sections):
Tw Tw T2-weighted image (left) and diffusion weighted image

U Vv, w (right)
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17 ms VH: Visble Human
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- a0 -Cross Correlaton Fig.5 Syntheticaly generated deformation pattern and
non-rigid registration results. Reference image and
floating image are superimposed. Before registration
(left), and after registration (right)
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Fig.4 Processing time required for computation of
similarity measures
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Table 2 Computation Time for Registration Process

Cross Mutual
Correlation Information
T2WI - DWI 12 sec 16 sec
DWI - DWI 9 sec 27 sec AGP Accelerated
VH 9 sec 28 sec Graphics Port
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