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Kinematics and dynamics characteristics of index finger after cold
stimulation

SHAO Hong-wei, HE Ying, LEI Ting, ZHANG Heng-di( School of Engineering Science, Univer-
sity of Science and Technology of China, Hefei230027, China)

Abstract: Objective To investigate effects of cold water stimulation on kinematic and dynamic characteristics of
index finger. Method In order to reduce the influence on its flexion and extension, the index finger movement
was recorded by a high-speed camera. Then a self-developed MATLAB program was developed to obtain the
trajectory with the help of the black speckles on index finger joints. Finally, a dynamic calculating model with FDS
and FDP was set up to describe the relationship between the trajectory and muscle forces changed along with the
time. Results After the cold water stimulation, the average angular velocity of the second joint in the index fin-
ger decreased in the process of fisting and stretching. Before and after the cold water stimulation, the force of
FDP muscle changed little while the force of FDS muscle approximately doubled at the end of the fisting. Conclu-
sions  An optical method for obtaining the trajectory of index finger was applied, and a dynamic calculating mod-
el was developed to calculate the muscle forces during the finger movement. Therefore, the characteristics of the
index finger before and after the cold stimulation could be further discussed.
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Fig.2 Recognition of the speckle
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Tab.1 Size parameters in the model of index finger!*!

1(DIP) 2(PIP) 3(MIP)
r/mm 3.2 4.7 6.4
R/mm 1.6 2.3 2.8
L/mm 13.2 8.7 20.5
I/ (kg - m?) 1.7x1077 4.5x1077 2.8x107¢
m/kg 3.9x107? 6.8 x1073 1.6 x1072
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Tab.2 Parameters in the empirical formula of passive torque*!
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Fig.6 Variation of muscle forces during the fisting and stretching about object A
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