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Deformation Characteristics of Hand Movement During Grasping

ZHU Qiyu, TONG Zixiang, YUAN Fang, WEI Kang, SHAO Xinxing, HE Xiaoyuan
( Department of Engineering Mechanics, School of Civil Engineering, Southeast University, Nanjing 210018,
China)

Abstract; Objective  Based on the multi-camera digital image correlation ( DIC) method, the dynamic
deformation characteristics of human hand during grasping were studied. Methods A continuous four-camera
DIC system was established to measure surface strain of the skin on the back of the hand during grasping
process, and then through the connection between skin, joints, bones and muscles, the regular pattern of
muscle deformation could be known indirectly. Results Four grasping postures ( medium cylinder, lateral pinch,
index finger extension, power sphere) were measured. It was found that the increases of strain magnitude were
different at different positions on back surface of the hand under different grasping postures, and the maximum
principal strains were between 0.1 and 0. 3. The movement characteristics for each muscle group of the hand
under different grasping postures were obtained through analysis. Conclusions This method has the
characteristics of non-contact, full field, intuitive results, which provides a new way for in vivo measurement of
dynamic deformation during grasping.

Key words: multi-camera digital image correlation (DIC) ; three-dimensional (3D) deformation measurement;
grasping process; hand movement
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Fig.1 Anatomic drawing of muscles and tendons on the
back of the hand
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Fig.2 Speckle pattern on the back of the hand
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Fig.3 Measurement principle and site layout
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Fig.5 Pictures of different grasping postures taken by the four cameras

(a) Grasp of

medium cylinder, (b) Lateral pinch, (c¢) Grasp of index finger extension, (d) Grasp of

power sphere
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Fig.6 Surface strain under different grasping postures ( first principal strain) (a) Grasp of medium

cylinder, (b) Lateral pinch, (c¢) Grasp of index finger extension, (d) Grasp of power sphere
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