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Abstract: Aiming at the problems of *]ty to learn, low efficiency and unfriendly human-computer interaction

system in traditional manipulator teacking methods, this paper proposes to establish a gesture interaction-based manipulator

trajectory teaching system combi
vision, and the movement traj
neural network is used

actions, such as grasp

chine vision and neural network. Fingertip position is located through machine
he fingertip is recorded and used for teaching manipulator trajectory. Convolutional
atic gestures, which are used for Human-computer interaction with the manipulator's

ing, and teaching. The system communicates with the manipulator through ROS (Robot

Operating System), and drives the manipulator to complete the reproduction of the teaching trajectory. The performance
of the system is evaluated through experiment designing. Results show that this teaching system has the advantages of

low programming difficulty, user-friendliness, and short project deployment cycle. It can be used for teaching complex

trajectories, which greatly improves teaching efficiency of the manipulator.

Keywords: manipulator; trajectory teaching; machine vision; neural network; human-computer interaction

1 5|5 (Introduction)

VEAE ke, FRIE i ol K R 2 7T M A 3 K ] i o 3
RO TH G, HUARE 2 B Tl A 7= A B 2ol R o ) e B A
Wy, mTHUME BA TR, EREETMR. BESS
MR T AT ERAE SR R, B A T B AR .
W, RS TAES T, HEl, PUE A S ELRA L
BAOR MR B . FELR T E A R EHTE A
FRBE BB IUE R 8G EARBEE R B

Bh BT Ve = SRR, I A IULE | KA O
PHTIR Y, e GOR BT R R S AL
FAFPEAR . R AR AR DT ORI . R BOR AR T T A
PGRIEAFG,  DIEER H — i fay B0 e A LA 7 800 02
HIHURE DFTE R PR S e R

Wt B e T AL RS L SE B AR B R o, AU 3 2 2
NP AR BT B ffdeapik, RREARVUME R 8O
B A, WU G R R o B R B VAT L



56 TR

202148 H

W 23], Wi E s 4 Y Ko sh ik my i 2, Ba R
. AMLAZEAEHE, B RESR A, A FHLE S5
PR B S &, R T — R A FRFT PR,
BT FHPIAT AL HAPE R ARG . ARGE
FAPLIREC R 1, T4 A 2 I 45 1 T #538 Bl B He iR 51 R ]
W AF A AL AN E., T AL A HE R 1H AL
A AMER IR A FR S I B, R AR R B T AL Y
POLRE, WrEREA LT, AV E LS. Bl
REERA, FERBE A B AR = TAERCE,
2 TREZGRYIZIT(Design of teaching system)
MRAEHURE AL B w6 A7 N 55, AR RS
FRRHN . FH R AT H . W eE LRI E 5
Bl , B W R R T IR B AL B, R A B TR
AL BRERRRIBLE, TR A T SR 1T AL
ZH., HERIERRE A, RBGI iy F P AR
FHRARE J5 15 3 1 & 10 S BUE VS iz sh B . REH)
AR E LR,

T
Y
SRENESIE

! Y4
Prabiicdiad

BRIRE

FHRS

Fig.1 System flow chart

3 1BzhiERIRF](Movement fingertip recognition)
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Fig.2 Background segmentation process
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Fig.3 Image before and after background segmentation
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Fig.4 Fingertip inspection process
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Fig.5 Contour detection and convex hull algorithm
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Fig.6 Gesture set design
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5 SCISLSF(Experimental verification)
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Fig.8 Design drawing and physical drawing of the
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Fig.9 Teaching with different methods
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Tab.1 Data gene ted Dy teaching with the teaching box

TESRAE R RAE 5L ol

212 P13 P4 R
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R 0.5 1.1 1.05
e/ mm 1.7 2.3 2.58
JAE/min 3 6 2 4.5
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Tab.2 Data generated by using this system to teach
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2 it/ min 7 7 9 8 7.75
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6 #5if(Conclusion)
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