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Research and Experimental Verification of Wheelchair
Brain Control Algorithm
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Abstract: This paper introduces a new control method for wheelchair motion control based on BCI, studies a portable brain—
computer interface paradigm, and builds a portable brain—computer wheelchair control system for common wheelchairs. The system
controlled by single— chip microcomputer, according to the characteristics of EEG (electro encephalography) signals, the selection of
Emotiv company EPOC wireless portable electrical brain all acquisition radio signals, use ArduinoUNO board as the microprocessor,
realize the EEG data processing, the integration of two brushless motor brake execute commands, adopting ZD6716V3 brushless mo-
tor controller, and each of the motor, there is a hall sensor, provide feedback signals from the speed of the motor, to know exactly
the speed of each motor, then the two motor integrated in a wheelchair on the rear wheels, realize the wheelchair control speed and di-
rection. In addition, experimental research has been carried out, including the control mode experiment based on EEG recognition
rate, the brain control experiment based on dolly and the brain control experiment based on wheelchair. The experimental results show
that the accuracy of EEG can reach 83% ., which can meet the practical needs.
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case \ z': //If the letter received by the serial port is z
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to the Arduino

B3 TR R

digitalWrite(5,LOW) ; //Put the pin 5 to 0 V
digitalWrite(2, HIGH) ; //Put the pin 2 to 5 V

break;

case  q': //If the letter received by the serial port is q
digitalWrite(4,LOW); //Put the pin4 to 0 V
digitalWrite(3,HIGH) ; //Put the pin 3 to 5 V

break;

case \ d': //If the letter received by the serial port is d
digitalWrite(3,LOW); //Put the pin 3 to 0 V
digitalWrite(4 , HIGH) ; //Put the pin4 to 5 V

break.
3 SIS 3 Experiment Verification
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o Remote Control Accelerometer Expressiv Expressiv/EEG
Cireuit 1 Time/s Shock/Off track Time/s Shock/Off track Time/s |Shock /Off track| Time/s Shock/Off track
12 1 25 3 / / 15 1
Participantl 10 0 21 0 / / 17 0
9 0 31 1 / / 12 0
Mean 10. 33 0. 33 25.66 1.333 / / 14. 66 0. 33
8 0 10 0 14 1 21 1
Participant2 9 0 16 0 16 1 22 2
8 0 13 0 15 0 19 0
Mean 8.33 0 13 0 15 0. 66 20. 66 1
10 1 21 1 23 1 26 1
Participant3 11 0 18 0 25 1 25 0
8 0 26 2 18 0 23 0
Mean 9. 66 0. 33 21.66 1 22 0.67 24.67 0. 34
Total 9.44 0.22 20. 11 0.78 12. 33 0. 44 20 0. 56
F 2 SERUHE LAY ot /B U ] R R
L Remote Control Accelerometer Expressiv Expressiv/EEG
Cireuit 2 Time/s | Shock/Off track| Time/s | Shock/Off track| Time/s [Shock /OIf track| Time/s Shock/Off track
15.7 1 61 2 / / 82 1
Participantl 12.6 0 48.9 0 / / 65 1
19.5 2 32 0 / / 69 0
Mean 15.93 1 47. 3 0.67 / / 72 0.67
12.3 1 88 1 55 1 85 0
Participant2 12 0 30 0 67 2 102 2
11.6 0 24 0 48 0 74 1
Mean 11.97 0. 33 47. 33 0. 33 56. 67 1 87 1
14 0 61 0 70 2 74 1
Participant3 12 0 46 1 43 0 85 0
13 1 65 1 55 1 77 1
Mean 13 0. 33 57.33 0.67 56 1 78.67 0.67
Total 13.63 0. 56 50. 66 0. 56 37.56 0.67 79.22 0.78
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t/s Shock/Off | /s Shock/Off D/ % T/s | Shock/Off D T/s | Shock/Off D/%
Circuitl 37 0 48 0 30 52 0 0.41 55 0 49
Circuit2 85 0 100 0 18 137 0 0.61 145 1 67
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