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Abstract: In order to meet the special environmental requirements of some industrial production,
such as ultra-clean working environment or hazardous gas environment, this paper designs a
humanoid manipulator based on inertial motion capture system, which collects finger and arm
posture information through wearable MEMS inertial sensors and solves the posture information
in real time by Kalman filtering algorithm, and transmits it to the main control system of the
manipulator by wireless communication technology, converting it into the rotation angle of the
motor. The Kalman filtering algorithm is used to solve the posture information in real time, and
the Kalman filtering algorithm is transmitted to the main control system of the manipulator by
wireless communication technology to convert the rotation angle of the motor and realize the
real-time motion control of the manipulator; and the face recognition is provided to verify the

identity of the operator; the face recognition speed of the humanoid manipulator is up to 250ms,



and the response speed of the drive motor is stable at 30~50ms, which can realize the real-time
motion control of the manipulator well.
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Fig.1 Overall design block diagram
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Fig.2 Block diagram of mechanical manipulator following system
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Fig.3 Motion capture system block diagram
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Fig.4 Core circuit diagram of module
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Fig.5 Face recognition module exper iment
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Fig.6 Six-axis attitude angle sensor circuit
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Fig.7 Finger flexure detection module circuit
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Fig.8 Bluetooth module circuit
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Fig.9 Model of Human hand
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Fig.10 Mechanical hand assembly
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Fig.11 3D Print a physical drawing
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Fig.12 Servo Control Circuit Diagram
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Fig.13 Servo drive module physical diagram
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Fig.14 Structural block diagram of task application

DI AU TAE S0 B AT SR HEAT RGEAIIR L, NI R G W A 2 R 5 R 5 —
OAER], ERS— A, WFRFRANREE, JHRYEEE 18K TR T RO T RE T
FARE, CABEAR IEAR RS o TXREFT LA/ RN [R5 A1 3 T2 5K/ AR SR R HEAN [/ T 7 A (1 %
7, PRI ANT RS, PO ERIEE IR RIER RS 25, SPATHNIES . & A2
—UAER], BB IERRAE R B by, B BRI RIS, AT AR S5 .

TR R G 10 A TOE AT AR AR AR S R TS TR 5, KL B4
FAR N U SRSl FEL AR RS A 2, FE O WP AR A an BESh LT R 48, BEShHLIT RS



TP I FE U H LSBT (0 SE i B3 . i EITHSEEL Sms HHINEE, /N Sms 1%
5ms tH5, HUHLSSZI (8] 9 A PWM 155 INEAEHL 2 2 5 455 52 IREHLAS 5 (KIS ], Bodf o

% 1.
®1 BINRMEENKES T EE
sheet.1 Statistics of motor response speed and packet calculation time in following mode
SRR 5 R 1 AL 2 L3
SRR EL B SRR ] S5 I (] S5 I (]
1 5 40 50 45
2 5 45 35 45
3 5 35 45 40
4 5 40 40 50
5 5 40 40 45
6 5 50 35 35
7 5 35 45 50

FE5E IR AR I3 2 )5, HUBRTH% BELE (KA 55 AT 30 - B, HUBT 58 T35 =7,

(‘£77 , %%‘ “j:m» N

“R7 AESERREERME. W 15 Fs.

E15 #UEFHIHR

Fig. 15 Grasp and shake the posture to achieve
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Fig.16 The relationship between sampling rate and motor reaction speed
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