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Path Conflict Resolution Strategy for Multiple AGV
Systems Based on Energy Consumption
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Abstract:In order to solve the problem of excessive power consumption and unbalanced energy consumption when
resolving conflicts in multi-AGV system path planning, an optimal method of AGV path conflict resolution strategy based
on energy consumption calculation was proposed. Firstly, the path of each AGV in the multi-AGV system was
determined based on the time window. On this basis, an energy consumption calculation method controlled by load and
time was established, and an AGV conflict resolution model was constructed with the goal of the lowest system energy
consumption. The energy consumption of various resolution measures was prediced in consideration of the AGV’'s own
power constraints, and the conflict resolution strategy of the lowest system energy consumption was selected. Comparison
with traditional conflict resolution methods was carreid out through calculation examples. The results show that the
solution strategy can take into account the path optimization and system energy consumption, and the energy consumption
to complete the task is more balanced. The proposed strategy can reduce the charging times of the AGV in the system
and improve the working efficiency of the multi-AGV system.
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Figure 2 Schematic diagram of no conflicts at intersections
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Figure 3  Environmental topological map
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e iR T RAE YT B Sk B0y vh =g k5K 2 10,19,27,36,37,38,39,40 41,42 43 70 100
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Table 1 AGV parameters
v/
En/MJ P/W my/kg Enu/MI o Qrkg
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Figure 4 Time and space diagram of AGV
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Table 3 Conflict nodes and resolution measures of conflict AGV

NS
NG
I T REFEN T IR T X TR0 IR Oy 3
1 59,58,57,56,47,39 ( %£%) ,30,22,13 4 59,58,57,56,47,39 (%£5) ,30,22,13 ,4
2 10,19,27,36,37,38,39 (4617) ,40,41,42 ,43 10,19,27,36,37,38,39 ( J47) ,40,41 (551F) ,42,43
3 2,3,4,5,6,15,24 ,32( %1%§) ,41,49,50 2,3,4,5,6,15,24,32(Je47) ,41 (4647) ,49,50
4 54,45 46 47,48 .40 31,32 (J47) 33,3435 54,45 46 47,48 40 31,32 ( %:445) 33,34 35
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Table 4 Data comparison under two conflict resolution methods
L BT REFER TP S AR LT BT FO0RE A I ey 3
i=2
/s 12/ m REFE/) RIARRERE/T I lE)/s pE/m fiEke/) RIARRERE/T
1 51 100 12 530 17 267 470 51 100 12 530 17 267 470
2 50 100 13 245 1 726 6755 51 100 13 270 17 266 730
3 51 100 13 760 17 266 240 50 100 13 735 17 266 265
4 50 100 14 225 17 265 775 51 100 14 250 17 265 750
wBit 202 400 53 760 - 203 400 53 785 -
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Figure 5 Path time-space diagram under

two conflict resolution methods
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Figure 6 Total energy consumption comparison of

20 AGVs

under two conflict resolution methods
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Table 5

Data comparison of 20 AGVs under

two conflict resolution methods

S

SETREFER PRI T IO ER R K

WH BffE)/s BEES/m BAERE/) BEED/s BEB/m BEERE/)

O 0 N AN AW N -

WO N RN NN NN NN e e e e e e e e e
S O X AN R WD RO 0O XN R WD~ O

1 004
1 009
1014
1 009
1013
1012
1 009
1011
1012
1014
1011
1013
1013
1016
1010
1014
1012
1 008
1011
1012
1010
1012
1016
1 009
1 008
1013
1 009
1015
1 009
1015

2000 254 777 1009 2000 254 902
2000 255743 1015 2000 255 893
2000 255436 1 021 2 000 255 611
2000 253 640 1012 2000 253 715
2000 255284 1019 2000 255 434
2000 255179 1018 2000 255 329
2000 253 402 1014 2000 253 527
2000 254 627 1018 2000 254 802
2000 253255 1017 2000 253 380
2000 254 634 1020 2000 254 784
2000 254276 1017 2000 254 426
2000 255485 1020 2000 255 660
2000 254 733 1022 2000 254 958
2000 254902 1027 2000 255 177
2000 254 803 1013 2000 254 878
2000 254 538 1022 2000 254 688
2000 253 841 1016 2000 253 941
2000 254371 1013 2 000 254 496
2000 254 521 1018 2000 254 696
2000 254 297 1023 2000 254 572
2000 254995 1018 2000 255 195
2000 255753 1020 2000 255 953
2000 254 696 1019 2000 254 771
2000 255479 1018 2000 255 704
2000 254 339 1016 2000 254 539
2000 255093 1019 2000 255 243
2000 255051 1015 2000 255 201
2000 254 069 1022 2000 254 244
2000 253 224 1016 2000 253 399
2000 254 360 1023 2000 254 560
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Table 6 Data comparison of 30 AGVs under

two conflict resolution methods

Segy  AETRERERhRMRITTR T IOORE R h AR T

W mflEl/s BEES/m BEERE/D RS BERS/m o BRERE/)
1 1524 3000 379174 1532 3000 379 374
2 1529 3000 382102 1537 3000 382 302
3 1520 3000 380 580 1535 3000 380 955
4 1518 3000 379 884 1531 3 000 380 209
5 1517 3000 379758 1535 3 000 380 208
6 1543 3000 381 097 1568 3000 381 722
7 1534 3000 384295 1553 3000 384 770
8 1533 3000 381135 1551 3 000 381 585
9 1528 3000 382308 1542 3000 382 658

10 1533 3000 381190 1551 3 000 381 640

11 1522 3000 381922 1528 3000 382 072

12 1527 3000 380138 1542 3000 380 513

13 1519 3000 382431 1525 3 000 382 581

14 1518 3000 380 886 1528 3000 381 136

15 1531 3000 381059 1542 3000 381 334

16 1527 3000 382372 1540 3000 382 697

17 1527 3000 380995 1535 3000 381 195

18 1524 3000 379 127 1528 3000 379 227

19 1524 3000 379333 1535 3 000 379 608

20 1520 3000 382346 1527 3000 382 521

21 1522 3000 382617 1534 3000 382 917

22 1516 3000 381987 1525 3000 382 212

23 1525 3000 382154 1537 3000 382 454

24 1521 3000 379 502 1527 3000 379 652

25 1526 3000 380233 1531 3 000 380 358

26 1528 3000 379775 1542 3000 380 125

27 1548 3000 382483 1566 3000 382933

28 1524 3000 381075 1529 3000 381 200

29 1525 3000 379 892 1537 3000 380 192

30 1528 3000 379511 1542 3000 379 861
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Figure 7 Total energy consumption comparison of
test under two conflict resolution methods

with 30 AGVs
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