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Sensor-based Recognition of Human’s Hand Motion
for Control of a Robotic Hand
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Abstract Many studies have examined robot control using human bio signals but complicated signal processing and
expensive hardware are necessary. This study proposes a method to recognize a human’s hand motion using a
low-cost EMG sensor and Flex sensor. The method to classify movement of the hand and finger is determined from
the change in output voltage measured through MCU. The analog reference voltage is determined to be 3.3V to
increase the resolution of movement identification through experiment. The robotic hand is designed to realize the
identified movement. The hand has four fingers and a wrist that are controlled using pneumatic cylinders and a DC
servo motor, respectively. The results show that the proposed simple method can realize human hand motion in a
remote environment using the fabricated robotic hand.
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[Fig. 31 MCU (Arduino Uno R3)

[Table 1] Specification of MCU (Arduino Uno R3)

Contents Specification

Size 28 * 44 mm

Architecture 10 bit Microcontroller

Operating voltage 5V
Clock speed

Digital /O pins

16 MHz

14

Analog Input pins
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[Fig. 5] Muscles of human finger [7]
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[Fig. 6] Experiment to determine position of sensors
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[Fig. 7] Voltage signal for each sensor position

[Fig. 8] Flex sensor
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[Fig. 9] Digital value for A/D reference voltage

[Table 2] Difference of digital value according to
change of A/D reference voltage

ReferenAce/:DV oltage I\)flitlzl Difference
5.0 233 - 255 22
33 373 - 412 39
2.16 491 - 539 48
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[Fig. 10] 3D design of robotic hand
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(c) Front view
[Fig. 11] 2D design of robotic hand (in mm)
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[Fig. 12] Fabricated parts using 3D printer
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[Fig. 13] Fabricated robotic hand
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[Fig. 14] Diagram of overall system
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