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Development of Intelligent Robot’s Hand with Three-Axis Finger Force
Sensors for Intelligent Robot
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(Gab-Soon Kim and Hi-Jun Shin)

Abstract : This paper describes the intelligent robot’s hand with three-axis finger force sensors for an intelligent robot. In order to
grasp an unknown object safely, it should measure the mass of the object, and determine the grasping force using the mass, then
control the robot’s fingers with the grasping force. In this paper, the intelligent robot’s hand for an intelligent robot was developed.
First, the three-axis finger force sensors were designed and manufactured, second, the intelligent robot’s hand with three-axis finger
force sensors were designed and fabricated, third, the high-speed control system was designed and manufactured using DSP(digital
signal processor), finally, the characteristic test to grasp an unknown object safely was carried out. It was confirmed that the
developed intelligent robot’s hand could grasp an unknown object safely.

Keywords : humanoid robot, intelligent gripper, intelligent robot, intelligent robot’s hand, 3-axis force sensor
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Fig. 1. Modeling of three-axis finger force sensor.
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Fig. 2. Attachment locations of strain gage of three-axis finger force
Sensor.
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Table 1. Rated strain of each sensor from FEM.

Strain(um/my)
Sensor
en &1 &1z €2 €
Fx 286 -286 242 242 1056
Fy 264 264 237 237 1002
Fz 276 =276 237 =237 1026

3% 3. ARk 3%

£718 A9 AR,
Fig. 3. Photograph of manufactured three-axis finger force sensor.
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Table 2. Rated outputs of three-axis finger force sensors from FEM
and characteristic test.

Rated output(mV/V) Error(%o)
Senl | Sen2 | Sen3 | Senl | Sen2 | Sen3

FEM | 0.528 | 0.528 | 0.528
Fx 492 | 568 | 455
Test | 0.502 | 0.498 | 0.552

FEM | 0.501 | 0.501 | 0.501
Fy 619 | 777 | 334
Test | 0470 | 0462 | 0.528

FEM |0.513 | 0513 ] 0.513
Fz 253 | 175 | 412
Test | 0490 | 0494 | 0477

Sensor | Analysis

E 3.3% &1 AN ES dEdeat
Table 3. Interference errors of three-axis finger force sensors.
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Fig. 7. Photograph of the developed robot’s intelligent robot’s hand.
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Fig. 8. Experimental equipment for characteristic test of grasping
force.
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Fig. 11. Photograph of characteristic test for grasping drinking bottle
using the developed intelligent robot’s hand.
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