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Development of Two-Finger Force Measuring System to Measure Two-Finger
Gripping Force and Its Characteristic Evaluation

Hyeon-Min Kim!, Hi-Suk ShinZ, Joungwon Yoon3, and Gab-Soon Kim!-*

Abstract

Finger patients can’t use their hands because of the paralysis their fingers. Their fingers are recovered by rehabilitating training, and the

rehabilitating extent can be judged by measuring the pressing force to be contacted with two fingers(thumb and first finger, thumb and

middle finger, thumb and ring finger, thumb and little finger). At present, most hospitals have used a thin plastic-plate for measuring the
two-finger grasping force, and we can only judge that they can grasp the plate with their two-finger through it, because the plate can’t
measure the two-finger grasping force. But, recently, the force measuring system for measuring two-finger grasping force was developed
using three-axis force sensor, but it is very expensive, because it has a three-axis force sensor. In this paper, two-finger force measuring

system with a one-axis force sensor which can measure two-finger grasping force was developed. The one-axis force sensor was designed
and fabricated, and the force measuring device was designed and manufactured using DSP(Digital Signal Processing). Also, the grasping
force test of men was performed using the developed two-finger force measuring system, it was confirmed that the grasping forces of men
were different according to grasping methods, and the system can be used for measuring two-finger grasping force.

Keywords : Two-finger grasping force, Force sensor, Rated output, Finger rehabilitation, Rehabilitating instrument
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Fig. 2. Mesh shape for FEM analysis.

Fig. 3. Deformed shape under force.
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Fig. 10. Manufactured two-finger force measuring system for
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Table 1. Results of characteristic test of rigth hand using

two—finger force measuring system

man A B C Avg Error
Thumb & side of first ~ Mea.1 83 8L 81 8L7

: -0.41
finger(N) Mea, 2 8 81 8 823
Mea. 1 61 51 52 547

Thumb & first finger(N) 0.00
Mea.2 61 51 52 547
) ] Mea,1 53 50 83 52.0

Thumb & middle finger(N) 0.00
Mea.2 53 50 53 52.0
o Mea, 1 41 32 30 343

Thumb & ring finger(N) -1.90
Mea. 2 42 33 30 350
Mea.1 21 24 20 217

Thumb & little finger(N) -4.41
Mea. 2 22 25 21 227
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