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Abstract

The purpose of this paper is to realize the industrial assembly line production process from
packing to handling by using the collaborative control of packing manipulator and palletizing
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manipulator. The collaborative control mode between the two manipulators is the key to the
realization of the experiment, which directly affects the flexibility and efficiency of the produc-
tion line. The experiment firstly designs the collaborative control scheme, and then proposes
three related schemes, including the use of delay instructions, the connection of I0 communica-
tion module and the infrared sensor detection. After the scheme demonstration and analysis of
the scheme, the 10 communication module connection scheme is selected to realize. According
to the proposed scheme, the hardware system is built. Finally, the software system is used to
complete the implementation of the program and carry out collaborative control debugging. The
experimental results show that the collaborative control scheme using 10 communication con-
nection can improve the production efficiency and real-time performance of the assembly line
production significantly.
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Figure 1. Complete production line of palletizing manipulator

1. WBIRHEFATTEE 2

Figure 2. Complete production line of packing manipulator
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Table 1. Main parts of palletizing manipulator
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lEFeii

Table 2. Main parts of packing manipulator
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Table 3. Introduction of the scheme
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Figure 3. Flow chart of coordination and control
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Figure 4. Wiring diagram of control system of packing manipulator
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Figure 5. Wiring diagram of control system of palletizing manipulator
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Figure 6. General layout of electrical wiring
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Figure 7. Enlarged wiring diagram of control system of packing manipulator
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Figure 8. Enlarged wiring diagram of control system of palletizing manipulator
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Table 4. Execution process of packing manipulator
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Table 5. Execution process of palletizing manipulator
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BiiR 1: ZFEHFARITRSG

0000 NOP
0001 DOUT DOO.1 =0

0002 DOUT DO0.0 = 1 /5 JTFATTF

0003 DOUT DO1.11 =0

0004 DOUT DO1.10 = 1//3& B A FF

0005 DOUT DO1.4 = 1

0006 DOUT DO1.5 = 0/{&i% i 5

0007 WAIT DI1.4 = 1 T =0 s BO/Z5 A5 R A3 S HUE N
0008 DOUT DO1.4 =0

0009 DOUT DO1.5 = 0 /&% {5 1k

0010 DOUT DO1.11 =1

0011 DOUT DO1.10 = 0//32 .32 %

0012 MOVL P1 V = 60% BL=0 VBL=0 //LA 60%£ Z 5% 5 1
0013 MOVL P2 V =20% BL=0 VBL=0 /LA 20%EE %5 % & 2
0014 DOUT DOO.1 = 1

0015 DOUT DOO0.0 = 0///< )T\ &

0016 MOVL P1 V =20% BL=0 VBL=0 //LA 20%£ F#%5) £ 5 1
0017 MOVL P3 V =20% BL=0 VBL=0//LL 20%i#£ L F55h % 55 3
0018 MOVL P4 V = 5% BL=0 VBL=0 //L\ 5% E 5 % & 4
0019 DOUT DO0.0 = 1

0020 DOUT DOO.1 = 0 /<A

0021 MOVL P5 V = 60% BL=0 VBL=0 //L\ 60%3% E %5 % & 5
0022 MOVL P6 V =20% BL=0 VBL=0 //L\ 20%3% E 5 % £ 6
0023 DOUT DOO.1 =1

0024 DOUT DO0.0 = 0///5 TN '%

0025 MOVL P5 V =20% BL=0 VBL=0 //L 20%:# [ # 5 % 14 5
0026 MOVL P7 V =20% BL=0 VBL=0 //L\ 20%3# JE 5 % & 7
0027 MOVL P8 V = 5% BL=0 VBL=0 /LA 5%3# EF55h % 14 8
0028 DOUT DO0.0 = 1

0029 DOUT DOO.1 = 0 /<A

0030 MOVL P9 V = 60% BL=0 VBL=0 //LL 60%:% 5 #5545 15 9

0031 MOVL P10 V = 20% BL=0 VBL=0 //L\ 20%# ¥ #5115 & 10

0032 DOUT DOO0.1 =1
0033 DOUT DO0.0 = 0 // 52 %
0034 MOVL P9 V =20% BL=0 VBL=0 /L 20% £ 5% 15 9

0035 MOVL P11 V =20% BL=0 VBL=0 /UL 20%# JE# 2% A 11

0036 MOVL P12 V = 5% BL=0 VBL=0//LL 5%& E &3 Z3 H 12
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0037 DOUT DO0.0 = 1

0038 DOUT DOO.1 = 0 /KA T

0039 MOVL P13 V = 60% BL=0 VBL=0 /LA 60%i# £ # 5% /5 13
0040 MOVL P14 V = 20% BL=0 VBL=0 /LA 20%3# Z# 5 & 4 14
0041 DOUT DOO.1 = 1

0042 DOUT DO0.0 = 0 ///<Ik %

0043 MOVL P13 V =20% BL=0 VBL=0 /LA 20%i# Z# 5 % &5 13
0044 MOVL P15 V = 20% BL=0 VBL=0 /LA 20%i#£ ZF£ 5 % &5 15
0045 MOVL P16 V = 5% BL=0 VBL=0 /LA 5%#EE 5 £ 4 16
0046 DOUT DO0.0 = 1

0047 DOUT DOO.1 = 0 /5 JTFA T

0048 DOUT DO1.10 = 1

0049 DOUT DOI.11 = 0 /3% BFp T

0050 MOVL P1 V=60% BL=0 VBL=0 //L\ 60%3# & 5 % 5 1
0051 DOUT DOO.15 = 1 /AR B A N K IEAT55 56 ifE 5

0052 TIMER T = 500 ms//%EF 500ms

0053 DOUT DO0.15 = 0 /{5 1E15 54

0054 WAIT DI0.13 = 1 T=0 s BO //Z f5 20188 N RIS S

0055 JUMP L=0001 /%% %1 0001 $54$4T

0051 END

BiisR 2: WAL AMITIEG

0000 NOP

0001 WAIT DI0.13 = 1 T=0 s BO /535560128 N KIE(E 5
0002 DOUT DOO0.8 = 1 /3% 55 5)

0003 WAIT DI0.4 = 1 T=0 s BO /25 A5 BRAREE U N

0004 DOUT DO0.8 = 0 /fEi%7i{5 1k

0005 MOVL P1 V = 60% BL=0 VBL=0 //L\ 60%3# JE 5% & 1
0006 MOVL P2 V = 60% BL=0 VBL=0 //LL 60%:# & # 5 4 55 2
0007 MOVL P3 V =40% BL=0 VBL=0 //L\ 40%:# &%z % 14 3
0008 MOVL P4 V = 5% BL=0 VBL=0 //L\ 5%i# E 5 £ 5 4
0009 DOUT DOO0.0 = 1 /W& W S48 1 F T

0010 MOVL P2 V = 10% BL=0 VBL=0 //VL 10%:% % #5h & 54 2
0011 MOVL P1 V =20% BL=0 VBL=0 //LA 20%£ F#5) £ 5 1
0012 MOVL P5 V =20% BL=0 VBL=0 //LA 20%£ JE#£5h % 15 5
0013 MOVL P6 V = 5% BL=0 VBL=0 /LA 5% 5% 15 6
0014 DOUT DO0.0 = 0 /" A FATF

0015 MOVL P5 V =20% BL=0 VBL=0 //LA 20%£ £ 5h % 15 5
0016 MOVL P7 V = 60% BL=0 VBL=0 //L\ 60%3# 5 % i 7
0017 MOVL P8 V = 5% BL=0 VBL=0 /LA 5% 5 ZE 14 8

DOI: 10.12677/met.2021.102018 163 IR N EASE N


https://doi.org/10.12677/met.2021.102018

S5, HHE

0018 DOUT DO0.0 = 1 /WK B S48 3£ TH

0019 MOVL P7 V =30% BL=0 VBL=0 //LL 30%:% & # 5 % 15 7
0020 MOVL P1 V =30% BL=0 VBL=0 //L\ 30%3# fE 5% & 1
0021 MOVL P9 V = 30% BL=0 VBL=0 //LA 30%3% JE#45 %& & 9
0022 MOVL P10 V = 5% BL=0 VBL=0 //LA 5%i£ 5 E 4 10
0023 DOUT DO0.0 = 0 /" #FATF

0024 DOUT DOO.15 = 1 /2 FEHLE N KiE(E 5

0025 TIMER T = 500 ms//#EF 500ms

0026 DOUT DOO.15 = 0 /= 1L [ 2SR ML N Rk G5

0027 MOVL P9 V = 60% BL=0 VBL=0 //L\ 60%3% 45 % & 9
0028 MOVL P1 V = 60% BL=0 VBL=0 //LL 60%3% FE %) % 5 1
0029 WAIT DI0.13 = 1 T=0 s BO /23403 N R IE(E 5
0030 JUMP L=0002 //#k¥% £ 0002 4544447

0031 END

DOI: 10.12677/met.2021.102018 164 IR N EASE N


https://doi.org/10.12677/met.2021.102018

	双机械臂装箱搬运协同控制设计及实现
	摘  要
	关键词
	Design and Implementation of Collaborative Control for Double Manipulator Packing and Handling
	Abstract
	Keywords
	1. 引言
	2. 实验基础
	3. 双机械臂协同控制设计
	3.1. 运动需求分析
	3.2. 方案论证及选择
	3.3. 方案论证及选择

	4. 双机械臂协同控制实现
	4.1. 机器人电气连接
	4.2. 机器人电气接线
	4.3. 机器人协同控制程序及调试

	5. 总结
	基金项目
	参考文献
	附录
	附录1：装箱机器人执行代码
	附录2：码垛机器人执行代码


