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Task Assignment and Path Planning for Automatic Guided Vehicles in
Aircraft Assembly Workshop

QIU Kejun, BAO Zhongkai, CHEN Lu
(School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To realize efficient scheduling of automatic guided vehicles (AGV) in the aircraft final assembly
workshop, a two-stage method of AGV task allocation and path planning is proposed which effectively
solves the problem of multi-trip distribution scheduling of AGV in the workshop. In the task allocation
stage, an AGV task allocation model based on the trip is established to improve task allocation efficiency.
In the path planning stage, the time window algorithm is used to initialize, update, and arrange the time
window of the resources occupied by the AGV. Considering that the latest delivery time constraints may be
violated due to obstacle avoidance and waiting, three adjustment strategies are designed to realize the
conflict-free path planning of AGV, including the package exchanging strategy, the priority exchanging
strategy., and the reserved conflict duration relaxation strategy. In numerical experiments, the average
solving time of the two-stage method applied to problems with the scale of 50, 100, and 150 is 15. 86,
41.12, and 162. 29 s, which indicates that the two-stage method effectively alleviates the complexity of the
multi-trip AGV scheduling problem. The two-stage method can realize the scheduling of the AGV in
aircraft assembly workshop within a reasonable time and adapt to the rapid increase in the annual

production of aircraft.
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Fig. 1 Grid map of final assembly workshop
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Fig. 2 Flow chart of two-stage method
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Tab.1 Information of trips
Tifesh s HARE A7 X Btk MK /min || FTRSS HARE A7 IX Btk 473 A/ min
1 HIFIX 3 1 6 6 T 1 2 10
2 TAFIX 3 2 6 7 PAFIX 3 VHTEX 2 2 8
3 BIEX 2 1 8 8 BIEX 3VETEIX 1 2 10
4 BHEKX 2 2 8 9 THEX 2. HAFX 1 2 10
5 X 1 1 10
Fz2 5 AOREBHYEE KT
Tab. 2 Material requirement information for some AO
AO %5 TR i [l /h [ER 7R DA AO %i % R if ] /h H AR AL
150CO8RW6040 0 X 3 140C08ZF3401 8 X 2
150CO8RW6030 0 BAEX 3 140C08ZF3300 8 BAEX 2
140C07BS0080 0 FEX 2 140C08ZF2500 8 PFEIX 2
140C05DA0030 0 BAEIX 2 140C08ZF2400 8 BAEX 2
130C06KS0010 0 B 1 140C08ZF2100 8 BHX 2
130C01PJ0050 0 X1 130C01RS0010 8 X 1
150C03RD0260 1 FIFIX 3 130C01KS0010 8 BAEIX 1
150C03]JD0010 1 PAEIX 3 150C04SA0010 8.25 HIFIX 3
150C03DD0210 1 BIEX 3 150C04AA0070 8.25 X 3
150C03DD0160 1 AKX 3 150C05SA0040 9 BIEX 3

®3 SHFEFTREARMGHE
Tab.3 Number of packages required to be daily delivered

TAEHSS AOREEE | TEHS%S A0 R
Dayl 59 Day8 53
Day2 76 Day9 58
Day3 59 Dayl10 75
Day4 55 Dayll 61
Day5 73 Dayl12 33
Day6 62 Dayl3 47
Day7 65 Dayl4 36
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Tab.4 Solution time and adjustment strategy of examples with 50, 100, and 150 packages
XU R BHEL B SRR /s ) g NI R AL %L SRR /s A mE
1 50 5. 30 — 16 100 79.17 —
2 50 18.01 17 100 60. 97 1 SE
3 50 23.48 — 18 100 31. 20 —
4 50 20. 55 — 19 100 23.75 —
5 50 11.29 20 100 34. 81
6 50 23.55 — 21 150 167. 17 LA
7 50 14.72 — 22 150 197. 26 RS
8 50 20. 32 23 150 215. 47 A
9 50 14.70 — 24 150 122. 01 B35
10 50 6.71 — 25 150 115. 22 35
11 100 24. 29 — 26 150 163. 90 —
12 100 57. 54 — 27 150 113. 82 B A
13 100 23.01 — 28 150 193. 61 —
14 100 34.48 — 29 150 95. 58 —
15 100 42.00 30 150 238.81 A
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16F
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Tab.5 Optimal task allocation solution of Example 17 i_ ; E .,
oy AGV %5 ok
4T AGVI AGV2 AGV3 AGV4 AGV5 0 1020 30 T/4|0, 50 60 70 80
R 16,37 24,28 14,29 30, 34 20, 23 AGV1, MAGV2, Agl\llll AGV4, W AGV5
T# 2 52,64 45, 61 15, 26 9. 18 66. 73 B3 B 17 B4 I BT 4
i3 42,47 41, 43 53, 59 31, 36 19, 90 Fig.3 Time window planning results of Example 17
FifE4 55,93 48,57 50,58 51, 62 21, 67
#TB5 32,35 46,56 25,79 54,63 22, 68 AGV, AR RR AGY Ll (W S5 .
6 11,12 6. 39 13,38 7,17 1.2 He iy a1 KB R R IZ BB T N 1 AGV T 1% B 1T 7
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Fig. 4 Time window planning results of Trips 1—7 at Nodes 10—21 before and after adjustment
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