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Human-Computer Interaction Control Method for Multi-Degree of
Freedom Packaging Robot
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ABSTRACT: In order to solve the problem of poor control robustness of multi degree of freedom packaging robot control
under the background of high complexity of human-computer interaction content and form and difficult to obtain depth
information, a new multi degree of freedom packaging robot human-computer interaction control method is proposed. The
Kinect sensor is used to obtain the information of multi degree of freedom packaging robot. On this basis, the complexity
of human-computer interaction is calculated by information entropy method, and the corresponding human-computer in-
teraction control system is constructed. The dynamic model of human-computer interaction is established based on La-
grange equation, and the depth of human-computer interaction information of multi degree of freedom packaging robot is
obtained; An adaptive fuzzy controller is used to control the human-computer interaction process and interface of multi
degree of freedom packaging robot. The six degree of freedom packaging robot is selected as the experimental object to
determine the optimal free parameters and carry out the simulation experiment of human interaction control. The experi-
mental results show that the average action completion rate of the multi degree of freedom packaging robot is 89.6%, the

average packaging time is 1.542 min, and the control robustness is better. The control method greatly improves the ro-
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bustness of the robot control, and effectively improves the packaging efficiency of the packaging robot.

KEY WORDS: multi-degree of freedom; packaging robot; human-computer interaction; motion control
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Fig.1 Structure of Kinect sensor
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Tab.2 Measurement method of complexity
calculation index
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Tab.3 Human-computer interaction complexity division

A HIRE (B
r IR F/S (8,10]
r, B (6,8]
r, — B 5 2 (4,6]
r, RS (2.4]
r, i B (=o0,2]

H T {5 2 PT L 0 A0 3 e P B ok
W AHLAL B 2R 5 0 -

r=

\/(a)lHTLC )2 +(a)zHTsc )2 +(a)3HKLC )2 +(a)4HUIC )2 +(w5HEDC)
(3)

Ao Hre s Hiser Hier Hue il Hepe gl
NAE B ERE AL S BB A | TRIOR
AR R R B AR EFRER T ERE: o, o,,
@, @, o553 R TR bR A EAUE

1.3 AMZEEFERGE

WHE LR AHLASH 2 AR ETHI 5 3L, F s AR I B9
I HAERIRZR , e A las AL H
ITH U S B

MR REA i JUBE, K AL LA Rl 2R 20 Ay
4R, rAAIERIATZ L R )R A
BZ, BNRRARIIRENT ik,

1) BT o %)= R 2 e R 4R Aik #E
PRI SR ML g N UE AR | DL AR
SSHEE, [RIRDRE AL PR R B 1L =4 )2 o

2) FEHZ . RIRR MR REAT OG4TSR
FATTRI B BT B PR JE B RE N U R
FRIZEE, IR LA REA, X RO ST N

3) MUAZ o )2 UM FTAHILAE B 4% 101 H2 i il
54, [ X HE 55 AT LR . 2 S AT o

4) WEZE. ZERA TN Z A b BRI A
IBATARZS AT W B, e e B s 0 LA A fiE
R A AT PO S R, RIS AR Z e
SLEUM U PUNESSING R L L TS

2

i .

i +“E%ﬂﬂ“%ﬁ@ﬁ||%m| | st |

I
I
|

I
Iy
Iy
I
Iy
Iy
Iy
Iy
Iy
I
Iy
Iy
Iy
Iy
Iy
Iy
{ol
Iy
Iy
Iy
Iy
It

mRE ] |

N | CEmER ] |
A S T FEE ] |
|

|

Dl
Y- ___

WIS |

| B |

K2 AP E R R

Fig.2 Human-computer interaction control system
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Fig.3 Experimental object structure
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Tab.4 Parameters of experimental objects
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Fig.4 Schematic diagram of relationship between free para-
meters and control accuracy of adaptive fuzzy controller
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