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ABSTRACT

This paper describes a novel experiment that measures the skin movement of a hand based on MR (magnetic resonance)

images in conjunction with surface modeling techniques. The proposed approach consists of 3 phases: (1) MR scanning of a

hand with surface makers, (2) 3D reconstruction from the MR images, and (3) registration of the 3D models. The results of

registration are used to trace the skin movement with respect to underlying bone motions by measuring the positions of the

surface markers.
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Posture 1 Posture 2 Posture 3
Fig. 1. MR scanning of the hand with surface makers in 3

postures
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Fig. 2. Typical MR images of the hand with surface
makers

2oy Badde gAETete] wet v
Z_'

|
pat

2ol Rae A%~ virel dztel wu Al
A ARZAL Al oleid AW A
S22 v RS sgol Lastth Fig 3
B oo B3 dE wolFam ek

720

Fig 3. Example of the segmentation that extracts bones
and surface makers
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Posture 1 Posture 2

Posture 3
Fig. 4. Reconstructed 3D models of ROI (region of

interest) that is the index finger and surface makers

Posture 2

Posture 1

Fig. 5. Reconstructed 3D models of the skin from MR
images of the hand
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Fig. 6. Registration based on the metacarpal bone of the

index finger; M; represents the i maker attached on
the skin, and colors of the model represent the posture
number
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Table 1. Center and radius of the maker after the registration

Center of maker (x, y, z) Radius of maker (inm)
Makers
Pose 1 Pose 2 Pose 3 Pose | | Pose 2| Pose3 ptot”
B M, (110, -43.4,-27.7) | (112,-37.7,-21.3) | (108,-36.4,-24.5) 2.51 2.49 2.56 2.52+0.04
M; (111, -27.3, -20.4) (113, -22,-15.8) (110, -20.5, -17.7) 2.51 2.45 2.48 2.48+0.03
M; (116, -5.06, -7.69) | (114,-3.4,-0.145) | (112,-1.56,0.956) 2.4 2.45 2.41 2.42+0.03
My ] (112, 13.4, 1.25) (101, 9.81, 14.3) (99.7,3.62,21.1) 2.49 25 2.46 2.4840.02
_——Ms (112,288, 11.4) (90.7, 18, 29.6) (91.4,3.48, 40.7) 2.46 2.48 2.49 2.48+0.02
M (111, 40.2, 19.4) (83.9,12.9,46.4) (87.3,-9.89, 53.4) 2.38 2.39 2.54 2.44+0.09
M; (109, 49.4,26.2) (79.6, 5.76, 56.7) (85.3,-22.5,59.1) 2.34 2.49 2.63 2.49£0.15
Me (109, 67.5,35.2) (73.9,-9.58,69.8) | (85.2,-43.7,64.4) 2.15 237 2.49 2.34+0.17

(*): p=mean, ¢ =standard deviation
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