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Abstract: Aiming at the problem of insufficient number of experimental control commands of single motor im-
agery brain computer interface, a research method of intervening mobile robot based on blink control is pro-
posed on the basis of single motor imagery system. Firstly, the active shape model algorithm is used for face
recognition and eye positioning. Then, the eye aspect ratio algorithm is used to calculate the real-time value to
achieve real-time blink count statistics. Finally, the blink strategy which matches the blink count is converted
into corresponding instructions to control the operation of the mobile robot, which can realize real-time inter-
vention through blinking and motor imagery control the purpose of the state of the mobile robot. In order to
verify the effectiveness of this method, several experimenters are invited to conduct a hybrid experiment based

on blinking and motor imagery control. The experimental results show that this method can intervene the sta-
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te of the mobile robot accurately and efficiently in the real-time.

Keywords: blink control; eye aspect ratio; blink times; real-time intervention
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Fig. 1 Flow chart of blink detection algorithm
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Fig. 6 Real-time eye status recognition results
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Tab.1 Blink times with different blink thresholds

ZAX A 6=2.00 6=0.19 6=0.18 6=0.17 6=0.16 6=0.15
ZiRHF 1 60 56 53 51 50 48
ZiRH 2 59 55 54 50 51 49
Zil#H 3 59 56 52 51 49 49
ZikH 4 58 55 53 50 48 48
ZiRH 5 59 55 53 50 49 a7

B 9.02 5.42 3.07 0.63 1.18 1.95
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Tab. 2 Successful identified times under different blink control commands
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t/s 1.57+0.15 2.1540. 20 2.9540. 20 3.60+0. 35
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Tab. 3 Successful identified times of four kinds of eye states
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ZikH 1 20 18 19 20
ZiA 2 20 20 19 20
Zik# 3 20 18 20 20
ZikH 4 20 19 18 20
Tk 5 20 19 20 20
ZiR#H 6 20 18 20 20
ZIRH T 20 20 19 20
ZiH 8 20 18 18 20
ZH 9 20 19 20 20
N 180 169 173 180
7/ % 100. 00 93. 88 96. 11 100. 00
t/s 1.0020. 15 1.0040. 15 1.0040. 15 1.0040. 15
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