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ABSTRACT: The work aims to propose a manipulator positioning control method by taking the pick-and-place parallel
manipulator as the research object and combining visual feedback with predictive control, in order to solve the problem of
bulk food grabbing of the automatic food packaging machine. The overall design scheme of the visual feedback manipulator
was given, including the manipulator body, binocular vision system and control system. The machine vision localization
algorithm of moving food on conveyor belt was studied. The predictive control algorithm was introduced into the visual
servo control of the manipulator on the premise of considering the visual constraints of the target and the constraints of the
manipulator effector. Finally, the positioning accuracy of the manipulator was verified by experiments. The results showed
that, the average error could be controlled at 0.7%, which met the requirements of motion pickup accuracy. The proposed
control method can meet the requirements of packaging technology and improve the automation degree of packaging pro-
cess.
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Fig.2 Three-dimensional renderings of automatic positioning
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Fig.3 Schematic diagram of automatic positioning

3 A A S



- 206 - % T R 201949 H
S = vAt (1) V. <V <V
3 q
AX Ay
O-XYzZ A’ Opin <A<,
y=—-L-Ay+S =-L—-Ay+VAt
X = —AX 2)
z=-H C(U)<0
C..(U)=0 ©
2.2 (V)=
K
8¢ (k)
sn (k)
minJ (U) (7)
k+Np . AT ] ] .
J(U)=_;[Sa(')—5m(')] Q(i)[s4 (1) =5 (i) ]
_ (®)
Q(i) J
N, U
4 U (k)
. 5
tiperiige |20 w0
\' Er T ETEEEEE
T
it W o U N v N
e(k)
BN |
Bl 4 BB AL i 454
Fig.4 Internal model control structure HERE |
A |
WAL TR
U (k) (BB A 1751
WA ¥
s(k) e AR [Somre R0 |
s"(k)
FAHAN BEF — S WL |
Sm (K)
e(k) s BB
g(k) =S k)— Sm (k) 3) Fig.5 Control algorithm flow
s0(K) =5 (K)=e(k) =5 (D)~(s(0) -5, () &)
e(k) =54 (k)=s, (k) =s"(k)-s(k) (5)
4 s(k)
o (k 5. (k PCI
( ) ) ( ) 4 DMC-
sq (k) s"(k) 5480 10 MHz
Ny sn (K
3 512
1 U 4



F408E FH 17

QAR T R ) A AR T RE o - 207 -

DALSA Genie
640x480 / 64 fps
6
15 Be6 WiATH
1 Fig.6 Test platform
0.73%
X 0.656% Y
1
Tab.1 Experimental results
e WE(H SEBRE Y X 1R % wE
X Y Xz Y X Y XX YIYsm
1 0 50 0 50.4 0 0.4 0 0.008
2 0 =50 0 -50.4 0 0.4 0 0.008
3 50 0 50.5 0 0.5 0 0.01 0
4 =50 0 -50.5 0 0.5 0 0.01 0
5 50 50 50.5 50.4 0.5 0.4 0.01 0.008
6 50 50 50.4 50.4 0.4 0.4 0.008 0.008
7 50 50 50.3 50.3 0.3 0.3 0.006 0.006
8 50 =50 50.3 -50.3 0.3 0.4 0.006 0.008
9 30 20 30.3 20.2 0.3 0.2 0.01 0.01
10 35 =20 34.8 -20.2 0.3 0.2 0.0086 0.01
11 18 32 17.9 32.2 0.1 0.2 0.0056 0.006 25
12 18 32 18.1 31.8 0.1 0.2 0.0056 0.006 25
13 28 16 28.2 16.2 0.2 0.2 0.0071 0.0125
14 40 25 39.7 25.2 0.3 0.3 0.0075 0.012
15 25 15 25.1 15.1 0.1 0.1 0.004 0.0067
FHIE 0.006 56 0.0073
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