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Abstract

Takeout delivery has a short delivery window and currently adopts the gig economy model, in
which delivery workers pick up goods directly from merchants and deliver them to customers. As
the food delivery market grows in size, or in the event of a surge in orders such as emergencies,
there is a shortage of capacity and waiting times lengthen significantly. This paper studies the ap-
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plication of distributed network in takeout delivery, divides merchant and customer groups, es-
tablishes a path optimization model, solves the optimal path of distributed distribution network
and calculates its cost. Compared with the distribution network under the gig economy model, the
results show that the distributed network is more effective when the order reaches a certain scale,
which can use fewer delivery workers to complete the distribution task, and has obvious cost ad-
vantages. When the order is smaller than a certain size, the two networks have similar demands
for the number of deliverers, but the distributed network still has cost advantages.
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Figure 1. Design structure of distributed takeout delivery service network
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Figure 3. Order delivery time window
3. TR EE

PIE R BRI SL9 SR T RE O SRR &, AR PUBRCIE N Gt AR/ AN 6 e
F LAV MEN R A E TR IA A B E AR 0.2 Ju; APERCES mif 8 fiFaE 5 AR
LA, 30T P CIE R 30 24 HLER/NNE s R SR 77 47 i B IR S5 I (] 251 B O 0.5 7308l 9 PRIESEIG 45
RN, F TGRSR B 1A W 28 68 A F 2 4

DOI: 10.12677/0rf.2024.144429 614 BE 51


https://doi.org/10.12677/orf.2024.144429

EIL, R

P B A A FIT BRSSO 20 LT SRR (K /2 5 10 208l AT s .

Table 2. Scale of the case

*® 2. ROIBURMER

TR EESQEE C RN
20 15 20
30 20 30
40 23 40
55 27 55
70 31 70
80 35 80
90 36 90
100 38 100
110 40 110
120 41 120
130 43 130

5.2. REUTASSHER

521 RETAREER

SRR 43 AN N SRR REAT 0, TSR LR SRR 3 W R AT BONE R, R (B
B, M FORE A B IO BC A D3 S IRICIAAE 5, AR T AR B AR MU I 4 AR RIS o o SRR A
3 PR, Wik ARCEAEN B, HEM T RMEED, TRMBAKR, 7R
/b BBCIE D3 AT DASE RRBCIE o &L 4 B 907 SR v 7 2 R I SRR A R

e
116. 724-_ . RIEEHAS

116. 722 1 °

116. 720 1

- ¢

116. 718 - . .

X 116. 716
XH |

P
2 116. 714 7
i 1

116. 712 4 e

X

116. 710 1
j o

116. 708 4

“o

116. 706

T T T T T
39.940 39.945 39.950 39.955 39.960 39.965 39.970 39.975
TEYEE
Figure 4. Clustering results of merchant nodes
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Table 3. Comparison of case simulation data under two distribution modes
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Figure 5. Trend of the number of deliverymen under different order sizes
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Figure 6. Comparison of distribution cost change trends of the two distribution modes
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