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Abstract  
Currently, widely used myoelectric prosthetic hands are limited to only opening and closing movements using two myoelectric signals, but they 

fulfill their role well for users. On the other hand, many open-source electronic devices have emerged, making it easier to build a variety of 

functions. This trend is expected to further increase in the future, and not only motorized prosthetic hands but also machines with multiple 

functions and complexity will be operated using bio-signals. In this study, we report a method to discriminate between several types of signals by 

combining a minimum number of myoelectric sensor information.

In recent years, tablets have been used to operate many commercially available devices, but operating a tablet with an artificial hand is difficult 

and unsuitable. However, if the tablet can be operated by biometric signals, it is expected that many devices can be operated. In the future, it is 

expected to help physically disabled people to reintegrate into society and participate in it. In this study, as a first step, we aimed to operate a 

drone using bio-signals (myoelectric signals).

We discriminated the myoelectric pattern in 7 types of motions and could divide them into 4 types. We applied these patterns to control drones. 

We made it possible to operate 4 patterns with only 2 channels of myoelectricity.

As a result, using the myoelectric pattern, it became possible to perform the operation of starting, ascending, and descending the drone.
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Fig.1 Experimental equipments
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Fig.4 Dorsalflexion
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Table 1 Myoelectric pattern – Dorsal flexion

 

1V 1V

1V 1V

0.5V

ch1 No.1 ch1 1V

2 1

Table 2 Convert to binary number from

myoelectric pattern results

2 4bit 1000

(1000)2 (1000)2

No.5 ch4 (1001)2

subject ch1 ch2 ch3 ch4

No.1 1 0 0 0

No.2 1 0 0 0

No.3 1 0 0 0

No.4 1 0 0 0

No.5 1 0 0 1

subject ch1 ch2 ch3 ch4

No.1 × × × :2V

No.2 × × × :1V

No.3 × × × ×

No.4 × × ×

No.5 × ×

Threshold

Underline (0.5V) 
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Table 3 Distribution map

3 5 3 2

2 (1011)

(1000)2 (0111)2 (0001)2 4

Table 4 Myoelectric pattern – Choki

4 1 No.1 No.5

5 6

Table 5 Myoelectric pattern – Pronation

5 ch4

4 No.4

(0000)2 2 2 2 2

(0001)2 1 3 2

(0010)2 1 2

(0011)2 1

(0100)2

(0101)2

(0110)2 1

(0111)2 2

(1000)2 1 4

(1001)2 1

(1010)2 1 1

(1011)2 3 1

(1100)2

(1101)2

(1110)2

(1111)2 1 1

subject ch1 ch2 ch3 ch4

No.1 × × × × :2V

No.2 :1V

No.3 × × ×

No.4 × × ×

No.5 × × × ×

subject ch1 ch2 ch3 ch4

No.1 × × × × :2V

No.2 × × × :1V

No.3 × × × × ×

No.4 × × ×

No.5 × × ×
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Table 6 Myoelectric pattern – Supination

6 No.2 No.5

3 2

5 Arduino UNO

M5 Stick C Plus M5 Stick CH M5 Stick C Plus MediaPad M5lite 8

HUAWEI CH HS160Pro(Holy Stone Toys CH)

Fig.5 Flowchart

subject ch1 ch2 ch3 ch4

No.1 × × × × :2V

No.2 × × × :1V

No.3 × × × × ×

No.4 × ×

No.5 × × ×
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Fig.6 Experimental equipments
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2 8

Fig.8 Actual pasting example

Table 7 Myoelectric pattern – 2ch

 

2 2ch 1

Fig.9 Start-up position  Fig.10 Neutral position
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Fig.11 Up position Fig.12 Down position
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