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[ Abstract |

(‘automated guided vehicle) as a fully automated production line of the main logistics carrier, the scheduling of its strengths and

With China’s Manufacturing 2025 Plan, the military industry to implement the unmanned production line, and AGV

weaknesses directly determines the capacity and efficiency of the entire production line. Due to the security requirements of military
industrial places, wireless communication and other means cannot be used, and only point-to-point optical communication can be used,
which also worsens the real-time communication of AGVs. Based on Plant Simulation software, a simulation system model was
established, the real-time data interaction channel between the logistics simulation software and the field controller was opened, the
synchronous operation of the simulation system and the reality was realized, and the seamless connection between the logistics
simulation software and the field controller was completed, which effectively solves the difficult problem of poor real-time AGV
scheduling caused by the lack of wireless power in the military industry. Experiments have proven that this method effectively simplifies
the difficulty of writing the scheduling system and improves the overall real-time performance of the system by 0.058 seconds.
Compared with the traditional method, the writing time is shortened by 9. 7 times, and the debugging time is even shorter by 22 times.
This study lays the foundation for the realization of full automation of military production lines and provides technical support for the use
of pulsation production lines in hazardous places.

[ Keywords] AGV scheduling; Plant Simulation; discrete simulation; real time performance; intelligent dispatching
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Fig. 1 Example diagram of path conflict process
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Fig. 2 Discrete scheduling method flowchart
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Fig. 6 Sparrow algorithm flowchart
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Table 1 Using controller logic programming to write
scheduling plans, transmitting instructions from the beginning

to the completion of changes in surface road signs

e PO BRI 2 BEIO3 B{RO4 B{ROS e g7
Mk 1 3.62  3.96 4.45 6.23 4.65 5.01 5.26
Mk 2 3.53  4.35 4.23  6.35 4.71 4.9 5.52
M3 3.37 3.87 4.39 6.01 4.62 5.23 5.54
k4 3.82 3.99 4.16 6.38 4.41 5.18 5.22
Mmiks 3.56 4.15 4.51 6.51 4.95 5.25 5.41
MmiXe 3.67 4.02 4.33 596 4.63 4.99 5.37
M7 3.59 422 4.01 6.15 4.41 5.12 5.29
MmiX 8 3.76 4.29 4.26 6.25 4.76 5.01 5.36
ik o 3.47 3.91 4.52 6.22 4.91 5.06 5.45
MK 10 3.51  4.21  4.26  6.34  4.62 5.15 5.51

*2 ASRESRERTHAEAREGRIESHE
Fllih 3k BE AR5 AL AL A iED
Table 2 Write a scheduling plan using high-level programming
language to transmit instructions and complete the change time
from the beginning to the completion of surface road signs

S8/

[ BRI B2 I3 B4 HOSs e 7
mik1  1.21 1.35 1.54 2.26 1.76 1.82 1.94
mik2 096 1.16 1.29 2.02 1.64 1.68 2.02
k3 0.92 1.25 1.68 2.45 1.72 205 1.79
ik4 1,02 1.32 1.64 243 1.59 1.8 2.05
ks 1,17 1,28 1.72 2.34 1.8 1.88  1.88
mike 1.09 1.19 1.58 2.39 1.69 1.95 1.96
mik7 1,15 1,22 1.42 2,23 1.78 1.89  1.91
miks 1.26 1.26 1.56 2.26 1.81 1.92 1.99
Mo 1.19 1.38 1.43 2.37 1.66 1.82 1.89
mik10 112 1.25 1.51 231 1.74 1.87 2.08

xk3 RAYVRGEFERTEAEAREGBIESHIRAE
5% BR AR 5T A 2R AL B i)

Table 3 Writing a scheduling plan using a logistics

simulation platform, transmitting instructions, and

completing changes in surface road signs

S8/

[ BRI B2 I3 B4 HOSs e 7
M1 1,05 1.29 1.46 232 1.62 1.76 1.82
k2 0.81 1.31 1.56 2.19 1.77 1.89 1.94
mik3 092 1.10 1.42 225 1.61 1.64 1.91
ik4  0.89 1.24 1.58 2.48 1.79 1.6l 1.86
miks 1,12 1,30 1.49 2.29 1.64 1.72 1.87
miXe 1.02 1.22 1.45 2.42 1.68 1.81 1.94
mik7 1,05 1.19 1.47 2.34 1.63 1.79 1.82
ks 0.98 1.28 1.56 2.39 1.73 1.68 1.76
miko 0.8 1.26 1.51 2.46 1.66 1.74 1.95
k10 119 1.29 1.34 233 1.71 1.76 1.83

F4 IMAEEROTHETHAERELS
Table 4 Writing a scheduling plan using a logistics
simulation platform, transmitting instructions, and
completing changes in surface road signs

SER/AE O B IEH2 O3 MO4HOS K6 Ko7
PP AE 3.59 4.10 4.31 6.24 4.67 509 5.39
EHEFRE 111 1.27 1.54 2.31 1.73 1.87 1.95
YWHRGTEFSE 099 1.25 1.48 2.35 1.68 1.74 1.87
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FEgE 17 RSP 05 5V 5 9 5 R 7 5835 18
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R HIE S e g S V8 7 22 LA Plant Simula-
tion M) 5 HAV- S R G0 g 5 BE N 3 Fh o7 vk
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Table 5 Compile scheduling strategies and build data

for 19 AGVs on site in a certain workshop

NI SE /L PRI D THIEARER %
Pl 452 5 o AR 160 4312 76. 4
R OE T i 59 2 154 86.2
Wi G 6 103 90.7
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Table 6 Compile scheduling strategies and build data for f_f 84
7 AGVs on site in a certain workshop 80 82
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Table 7 Compile scheduling strategies and build data

for 9 AGVs on site in a certain workshop

FEE\# WERIE/h AR Eh AR R %
P 452 48 g A 66 1 427 88.6
FYOE T i 44 1258 92.4
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Fig. 7 Comparison chart of writing time using three

different methods on site
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Fig. 8 Comparison chart of debugging time for three

different on-site methods
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Fig. 9 Comparison chart of beat compliance rates for

three different on-site methods
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Table 8 AGYV scheduling plan table

4 PHEE T BT
AGV1 M2—M4—>M6—M2—M1—>M4—M7—M3
AGV2 M3—M1—M2—M3—M5—M1—>M7—M5
AGV3 M3—M5—M6—M1—M4—M6—M7—M4
AGV4 M5—M7—M3—>M6—M2—M4—M5—M3—M6
AGV5 M2—M4—>M5—>M7—>M6—M4—M1—>M6—M7
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Fig. 10  Result graph of KM algorithm weight matrix
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Fig. 11 Gantt chart of task status for each workstation and vehicle
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Fig. 12 Optimization effect diagram of moderate values for

L

different coefficients of sparrow algorithm

®9 AGVIHEARE
Table 9 AGYV scheduling plan table

4 JHEE 7 R AT

AGV1 M2—M4—M6—M2—M1—>M4—M7—M3—M4
AGV2 M3—>MI—>M2—M3—M5—>M1—>M7—M5

AGV3 M3—M5—M6—MI—>M4—>M6—M7

AGV4 M5—M4—M7—>M3—>M6—M2—M6—M4—M5—M3
AGV5 M2—M1—M5—M7—M6—M4—M7
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Fig. 14 Comparison chart of order completion time

between KM and Sparrow algorithms
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Table 10 Comparison table of algorithm idle rate

P 5 o
FIHZ/% ZIRE/ % FHR/ %  ZHE/ %

iTH 87.6 12.4 63.0 37.0
i 92.9 7.1 93.1 6.9
iTH3 84.6 15.4 90.2 9.8
PT84 88.2 11.8 91.7 8.3
iT#s 88.7 11.3 92.1 7.9
iTH6 89. 2 10.8 2.6 7.4
iTHT7 86.3 13.7 90.0 10.0
iTHg 92.1 7.9 92.8 7.2
T 9 88.0 12.0 89.6 10. 4
iTH10 91.8 8.2 9.5 7.5
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