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Abstract

At present, in the factories that use a variety of robots to achieve the production purpose, most of
the systems exist at the same time. Data have information barriers between multiple systems, and
production efficiency is also insufficient due to sluggish information flow. Aiming at this situation
and based on the practical project of Juntong Dumping Workshop, this paper proposes a solution
of multi-robot collaborative automation intelligent dispatching system based on OPC industry
standard data acquisition and Socket communication technology. It uses Kepware tool to read and
write data IO points of PLC. The data acquisition objects include CLOOS welding robot, SINSUN AGV
and tooling library, realizing real-time monitoring of on-site data receiving, circulation and recy-
cling, making the information of each robot between them summarized and the status of various
robots monitored and managed in real time. At the same time, the intelligent scheduling strategy
is used to control the types of box materials in production and optimize the production path and
realize flexible manufacturing. This scheme can increase the output of box materials and control
the types of materials to prevent the surplus of single materials and improve overall production
efficiency and time cost.

Keywords

Real-Time Tracking, Flexible Manufacturing, Automatic Management, Socket Network
Communication, Multi-Robot Collaboration, Path Optimization

A [ 2 Hl 88 A thEIHE B8 & sEVEE R G R0
SES

FIEE, #RAK

RE TR, HHENEFSHEASR, K
Email: xue136120@163.com

ESIA: p PR, BRI 2 UG E P R R RS O S SEEL). THEAURIE SR, 2019, 9(8):
1507-1518. DOI: 10.12677/csa.2019.98169


http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2019.98169
https://doi.org/10.12677/csa.2019.98169
http://www.hanspub.org

TR, EE AR

Woks . 201947270 FHER: 201948 H8H: & i HI: 201948 15H

R

HETEEX T EFHAZS IS AEBIEFZHER L B, 2HENFESH RS, HEES REAZAFE
fEEBE2, EF-RRHENGEBRBEEMHEA L, XX FIARFAEIRE B 5% 8 Sz B £26 -
R H—FE T OPCTMLARHERBHE K4 UL K SocketiBAE BiAR I L V188 A 1 B B SILE RE 1 B R A fB R
HR. FHKepware TESPLCHRIEHRIO R HITERNMBENEX LHIE, BIERENREHHECLOOSIEE:
BB, SINSUNFIAGVRAK T3P, SEBNIGHBWEM . Wk, BERHSH liE, FREIEAZE
s ER/ENCE, FHXTEFMILENFPIRESHITERN NI SEE, R R 6 E B RIS KX £ 7= K
PR R AT R AT A P B R A R SR 3, %07 RAT DMEFEIR A B =38 0, XA
o iTiER], Bk BB — ARl ), R e A A R Rk R D B TR AR

Xiia
SERFIEER, RMEHE, BIMLEE, SocketM&KiEfE, BHEAWMFE, BEMIA

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

Bl A i H as S E bR 4, SRS TS WS L 208 St MRPI/ERP RN
SR BRI bR AR B A2 T A R BOR R, B KB THRIERAS EAR . TIAESAT IR, ORI
LRIV AN BN B H OB SR B i ] B A v, T 224 100 2 7 0] 52 B A 7 20 K
TS B 22 7l (SR, AT AN, Al dn T e A B, I FLA B SRR 3 B A iy — A ik
REAR VR ER IR, A B AR 2 18] b SR R R R AR R ORI LS A2 7, I L N OBV R 1 e R 1k
BAERUR AR RETH R R GUE LM IR B AR e A - Bl i B e — AN B, RETEWAE S RE
RBAM TR RN fD R FRAS (B WA, H AR AT 7 it SR SAS B T R, 3 e o R P S g
PEMFGEE, RIS SCRE S0 A 2 B AT 20K o8 B RTRE DS k-3 SR i e BRISASSTIR R — 7,
Xt 2 HLEs N5 B SC U & S IR EEAT B REB AR AL R VALL] [2]. AR T HATA BT T, X At
BEAT BB AR A S MORAS S 4R, WP IR G5 R, S BT ORI ST AR RE SRR SRR
fifi BRI RS, RAOCA ™ B4R LU BRI SR, D A Rk A R A BEE 1 A .

2. RGEREIT R3]

PEFEELAR B ORI B, e ORI AR P R 2R TR B A . TH N TR AR 2R, 1R
AEFERR, BT R WA 1) HEIERA PSR KA R T TR, AR BTAR JEAE
A BIZEZE. midE X IR EpLes ABUERL AGV. RGV W, 18£8 TAL K RGV FEALIE ., 2) Xt
JEZ BB AT RS AL, RER SN R LRG0, AGV 1 PLC #HI#, TAHLEE AR
PLC #&#i 88, A TINFEFMGLL TR E, RGV. A BITHREY, T Xl &itirs
A IS BN RAE . 3) R BRI AR, ARTH AR A BT R I EE TR, Rk
SEE T A N SRR S SR ARG L R S O A AR A, B 2N E RIE RN ThRE, BoRFRE

DOI: 10.12677/csa.2019.98169 1508 THEAUR 5 R


https://doi.org/10.12677/csa.2019.98169
http://creativecommons.org/licenses/by/4.0/

TP, B AR

AT ) e A P I8 AT R
2.1. RGHRHThRER 4]

RGO, T BT FE Bl O 457 1AL T R 497 AR SEit kR 4E, Ry Mt RiI& R4
BREMERERGEWAN T ARG, IR — Bl

211 RIS RS

PRGN IR B B . RIS E . SiHiRE. RAEHE 4 DL BEIhRER SR

1) ERhEPREEAOREEN . TR ERRST. 2708, e BERT. AR TR, 2
R AL, RS B R E . B EG UL AGY EMAEYHLHE

2) IHRIAEH, B4, FRG DL IR S

3) GiitiRF GRS A DL R4 P S A i

4) AGVERAREH . A AL R AR

212, BB KIERS

RGN —E LR IR iEId 2T OPC TolARHERIBUR H A KU SE PLC I sEif #od, A=
N GART DATE i B LS (00 8% AR = a8 o 6 25 AN 30 23k B AR P2 B INE BAAL, il BE R B A R
GUEAT A IR RN A SRR A 5 4% S E sk AR 77 . TR R GRS TIHRIA RS0 LS kot 4k
PERESHATIEG B 51 R RAMET R E, HeeiHE R EHE:

1) WoRFEATH, BoN SRR, EEARERE. TRERERSKE. AGY RERE. T
FIREREULHERZERE L,

2) RGVIMECEEIREL, RIS B HE B G VIR DA 2 B8 T35 FERI AR AL 5

3) MR

4) HERAT S5 AR

5) FEMESME, A OPC @il m] LA AN A PLC #E47 b i 4 T & S5,

6) (B, WH YA ESE U LAES TRl &8 NEd &S AES, AGV (1%,
THEPEAT 5 o

22. REBIEER ARG ERE (5]

RN EOHEAE I IS S EReRME, AGV RS, TREEM AL, TR
bl as N RN BTG o IXLE A PR B, A4 1847 I 75 2SS EAT AN 22 T B UM 5 N5
SE RS BUIR A AZ Al R AL EEA R B P R G IR Z B ARG B AGV, 6 RlLAHE (2 11 %
#), BRI PLC R4, @i AEM s e g, SLBURE B 5 B E R O E B .

2.3. F MK KBEH RSN

FEREEPESEREAE ARG, WL, S8R EUL— & SRR &A% OSSR U A S =
SEHNUH TR EAER:, B SR RPR SRR R S BN R B SR R, BRI S « AGV 44,
TR T2 IS AT S5 T T AR5, T B OB T AOR SE i Bos e RGEBR A, AR 4
[A)EAT H ) 2 SO F R AR WAL, SN (5E T X 4T R 42, [N J 8 R G A mT LABR (3t 2 B 2 ke

EHFE AR, B & W AT DA R VAL R T B, ATRUE I k. RS
PER AR BUER IR, A RRAS s E TR PR — S0 AZ Bl PSR THBENL PLC 24 DL Jo 2k i
HI#%, ToZk ik i & HO1E A2 HIRA U T A, TR vl R 7 2230 e s ) Gl AFUIR L, AR SRR A = 1847 v,

DOI: 10.12677/csa.2019.98169 1509 THEAURF 5 R


https://doi.org/10.12677/csa.2019.98169

TR, AR

A G0 R A3 5 Pl I P AOR A e 85 AE — BRI IX IR — S A2 L, M ) Bk 6 To4%
Bl ECRYREmEHIE, AGV $EHIME L EH & AGV Tokis Hids (5 /N FREAT LB NG 154 K3%), 1A
(KA A R R P P L BT

RN

PR FL WA S APl =X e

AT BED LA

Bl \

/ (9 ,:\
A

AGVIZR

|
|
|
|
|
|
|
|
|
|
|
|
|
|
| ARG AW RS R
|
|
|
|
|
|
|
|
|
|
|
|

AGVEETIAR
777777777 AR — — — = — — =~ ——————— ]

Figure 1. Network topology
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Figure 2. Hardware structure diagram

2. FEfHEERE

FEIRE PN ST PG AGY %, IR EGIRIES 1 55544 6 AGV 4240 PLC B HiliE,
IMTESCHEM R 7K AL AP & OBk B2 T AGV @i, f— MMM & AGV 48— MRz
RAME R, WRIEHE RS T AN RIETE) LRS TR

FRIE DI A AP N2 PR AT 5, A PP AT — & PLC #ZiIAE, ZMITHE G 2 =

DOI: 10.12677/csa.2019.98169 1511 TFENER S N A


https://doi.org/10.12677/csa.2019.98169

TR, AR

AGV B AR 58 H B TORMHEAT NoRHRAE G 2o TAZIXBITHE G b, THE G R R AT 28 TH R AE
i1 RGV SRA AR AT NEBRAE, AT 6 U 5 Z XK RGV 1814 () TAGHEAT B 451 F
AGV I THRBEAT ERPIFIS A B4 & AT R RAE 55 (6]

3. RGRISCI
3.1 BIREAURSHRE

FAIHLU(PC) SR ENLAE A . AGY EMEH]. RGV T8 Al i 15 % O A Lscsl . T fe
A&, BE RGN FEBASHURS B LUK S A HLARL, P 2 i@ TCPIP hillEfE: T2
W) EAZ S 9 25 B2 1350 70 S LR NJEHL & 1K PLC $5HIAE . AGV R4l HlE . RGV T2E ) PLC iR
AR, W Z @ TCPIP @S rHEAz it . AR, MLE$ A PLC. AGV. RGV T#:FES FArHLA MK T
I ER SRR S5 E P B, 7E 192.168.0.200~255 M2 A TR Sl i 1P Bt _EAZHLS PLC
P AR A N8 S KEPServerEX 6 FL B 5 74 | 11 KB 7 REAT BRI RE ST S N R g —A44
& Channel #1388 3E i Siemens TCP/IP Ethernet 27K 3x3l, N PUZH & 50 7 : AGV ZE4H#= 1), 245 9 S7-300,
IP 24 192.168.0.10, RGV T.#%/%, #!'5 S7-300, IP 74 192.168.0.10, Robot #l#s AZH, #U%5°H S7-1200, IP
4 192.168.0.80, Jf HAE L] MsErr, [EE B 7 EBHA IP ARG, HIXESHHTFLES T /N
TERC DB B (5 . 25, TEARPEIX =44, R0 T 10 s hE 7 HE DL KB R B

3.2 REBERERASEEESEH

1E AGV SE I8 PR Pl (S BRI Sy 3 B, E SRy 2 #b . s IRECy 2 YR LA K3 SR 1] G 4E IR IR ]
WE, BEOSN 102, S7-300 HIEEMKIEAISN PC, CPU fih 1. 3% 1 9 AGV ZEMiysk| & mdh 38
0 A, Hh BREE HBEEAHEITER, AGV I 4 & EMN B IE4T AR ES(E 5k A .

Table 1. AGV vehicle control 10 point
= 1 AGV FiEIEH| 10 =

HEEN ETE st Hhudik B 5 )
SMPNMIRYF FAES Bool DB111.DBX0.0 AGV—PLC
RGN Bool DB111.DBX0.1 PLC—AGV
AU 3 bool DB111.DBX0.2 PLC—AGV
AP YINERL 58 2% bool DB111.DBX0.3 AGV—PLC
AR e T4 bool DB111.DBX0.4 AGV—PLC
AN IR BSE T3 bool DB111.DBX0.5 PLC—AGV
SR ) S bool DB111.DBX0.6 PLC—AGV
1000 < 1£455 < 30000 INT DB111.DBW?2
a9 TP USHORT DB111.DBB4 PLC—AGV
R4 USHORT DB111.DBBS
WAMES S INT DB111.DBW10 AGV—PLC
SRR BB e AT S5 5 INT DB111.DBW14 AGV—PLC
TSN (NI LB S5 INT DB111.DBW18 PLC—AGV
ST B S AT S S INT DB111.DBW22 AGV—PLC
TN IR E AT S5 INT DB111.DBW26 PLC—AGV
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Table 2. Robot control 10 point
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DB101 0 BYTE 0 AL DB101.DBBO (DB101.DBB30)
DB101 0 BYTE 4 HURLE OO IR IR A5 5)
DB101 0 BYTE 5 TR T8 R (R T S 5)
DB101 1 BYTE 1 B IR EARY (S 22 42 T]) DB101.DBB1 (DB101.DBB31)
DB101 2~11 BYTE RS (G R 2~11 (32~41)

% 3 N RGV LA FEBH 10 5, EREFdEEERBN A 3. RN 2 7. HilkE
N2 IRV AR B CE IR (6] % B, B Eu 1054 102, S7-300 HIEEES2RTY N PC, CPU #EA 2.

Table 3. RGV flat library control 10 point
= 3. RGV FE#HI 10 =

EREEP'd Hdg ik A T7 1)

HANEERRR(L RNEE, 2 R HE) Int DB100.DBWO PC—PLC

L% 5 Int DB100.DBW?2 PC—PLC

PEfr 1~12 Int DB100.DBW12 PC—PLC

HiE(T3) Int DB100.DBW12 PC—PLC

Y H T2 30 P Al (false, true) Bool DB100.DBX14.0 PC—PLC
Rikdr 4 Fz(bool), Ki%kZ T sleep (1000) Bool DB100.DBX14.1 PC—PLC
AGV A JE IR & T2 58 1 Bool DB100.DBX14.2 PC—PLC

HHZE M T2 Y T2 (1 B T2 FE vk, 0 BOE T226) Bool DB100.DBX14.3 PC—PLC
HHJZE P T2 B T2 (1 B T2 FE e, 0 HUoE T22) Bool DB100.DBX14.4 PC—PLC
AR B TR 5 Int DB100.DBW52 PLC—PC

NPT+ BB R 58 A Bool DB100.DBX62 PLC—PC

TR TR PEREEAE 5 Bool DB100.DBX62.1 PLC—PC
NERBEZN, true RN bool DB100.DBX62.2 PLC—PC

RGV JHAAT R AN FEAESS, I IR BG5S 48 false int DB100.DBW64 PLC—PC
RGV St N AT 55 int DB100.DBW74 PLC—PC

TAEBNEH O AMUHENLIFF (0 WA, 1 BiE) Bool DB100.DBX84 PLC—PC
TAEBNEH O N IERENLIFF 0 WA, 1 3iE) Bool DB100.DBX84.1 PLC—PC
SRR CLEIE] AGV NFE BRI LA 5e s 5 Bool DB100.DBX84.2 PLC—PC
tH RSO, 0 JofES5 1AM 2 Pafl int DB100.DBW110 PLC—PC
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Figure 4. Plan order system
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Figure 5. Intelligent dispatch system
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