Fa1E oW N %o oaE B Vol. 41 No. 10
2024 £ 10 H Journal of Highway and Transportation Research and Development Oct. 2024

doi: 10.3969/]. issn. 1002-0268. 2024. 10. 005

ZREETHEERN “—XWH” FRMLEKRE

W, FERE, HER

(KTR¥ RESBE, PV VEE 710021)

WE. MAMBREFETHOLRE, ERELERNHROFIAFINAREM, 225%EHEE, EHHAE, W
FRAGRALEARESR, EEABERTREFRGFTRT, REWHEZERAYWERERAEL TS
Heg Kb, AEFEEREROERBEIFHNGSET R T EER, BRINEZLEP, AR EFTHET —FH A K E
TR BERIANDARERNEEL, FERERORTAASLEWARENEF TR RERS T, 645
REEFRD TAFE, EWEAEHTROE RS £ T REEREHIRSOHE LR LA E, & LT &
AL B MRS E AR ARKMERHE LA B AR, &Rt 6 345 ik 5H A A Python 347 KM, &
JEATT MG REFSMERT RN, ERREREREX G FTRFRMBAIERS, HREAW, FERIET
BB EEMN “—3x 57 ERERENL “—x—" BAFHEMBFEERET 31.2%, KELARAERKT 4.3%;
FRREREBEEN “—3 %7 FREREMLASHRASBFY “—x %7 ERAREIPFHFEERST
16.2%, R ERFRAGART 2.9%, XERIFHEEY “—F %" ERLEBEDNIFONEERLET, BT K
EHRGERA, RETRIWREIFEEFEHBES,

KB AR, EW A, RSEAEE;, WEBEE;, WARLKAAL

FESES: U492.3 XERFRIZAG . A XEHS: 1002-0268 (2024) 10-0037-10

One-to-many Vehicle-cargo Matching Model Considering Consignor Satisfaction

YANG Jing-shuai, LI Yong-kang, YANG Wei-bo "
(School of Automobile, Chang’ an University, Xi’ an, Shaanxi 710021, China)

Abstract. With the network freight platform market development, the problem of asymmetric information
between vehicles and consignors has been effectively alleviated. Tt still has potential for the satisfaction of
vehicle owners and consignors, the vehicle loading rate, and the cost borne by consignor. In the context of
transportation capacity supply exceeding freight demand, the consignor satisfaction becomes the key factor
affecting vehicle-cargo matching and platform competitiveness. To make the vehicle-cargo matching solution
more desirable to the requirement of matching party and attract more customers, the new model of matching
satisfaction was proposed by considering the consignor. First, the two parties to vehicle-cargo matching were
regarded as the customer side and the service provider involved in logistics services according to the definition
of logistics streamline network. Considering the closeness between the consignor’ s requirements (e. g., cargo
integrity, transportation time and cost) and the actual transportation service provided by the vehicle owner,
the matching degree was defined. Then, the matching satisfaction model was established to maximize the

matching satisfaction. The improved genetic algorithm was designed and solved by using Python. Finally,
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according to the vehicle source and cargo data from the network freight platform, it is solved and compared

with different vehicle-cargo matching patterns. The result indicates that the average vehicle loading rate of the

proposed model is 31. 2% higher than that of one-to-one matching model, and the cost borne by consignor

decreases by 4. 3%. Compared with the one-to-many vehicle-cargo matching model with transportation cost as

the target, the average consignor satisfaction increases by 16. 2%, and the cost borne by consignor decreases

by 2.9%. It reduces the total cost borne by consignor, and maintains the high consignor satisfaction and

vehicle loading rate while being more in line with the actual scenario.
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Fig.1 Streamline network for one-to-many vehicle-cargo

matching transportation
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Tab.1 Description of model parameters
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Fig. 2 Relation between cargo deterioration rate and time
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Tab.2 Information of consignor orders

g ‘m“% it/ - s/ Eﬁz
e t km  fE]/h
1 HAph 16 (130.372 612, 46.813 512) 2 269.21 41.77
2 B 10 (107.244 575, 34.368 916) 156.41  2.83
30 KR 15 (104.966 864, 33.376 032) 383.39  6.59
4 B 16 (107.657 391, 35.736 864) 194.24  3.33
5 kR 17 (108.671 612, 31.953 391) 267.71 4.70
6 B 16 (112.182 456, 37.195 601) 431.16  7.37
7 HAth 17 (101.809 569, 36.605 708) 693.87 12.15
8 FrUh 10 (110. 050 395, 40.582 228) 700.86 11.91
9 Ik 8 (106.681 415, 35.548 815) 246.16 4.40
10 #Hi™6 15 (113.837 541, 34.053 251) 451.45 8.02
11 ¥ 16 (106.356 518, 38.560 407) 523.13  9.07
12 B3k 14 (111.480 398, 33.313 316) 261.04 4.60
13 B3 14 (114.654 576, 37.905 816) 648.10 11.27
14 HAlh 10 (116.872 433, 38.320 367) 836.64 14.61
15 Himm 17 (107.776 097, 30.660 553) 424.84 7.34
16 B3 12 (106.295 494, 38.479 579) 517.62  9.10
17 KHE 14 (104.119 566, 35.848 851) 470.25  8.45
18 HrEfh 13 (111.231 406, 35.622 63)  252.14 4.43
19 B3 18 (111.676 607, 35.303 015) 271.20 4.89
20 K 12 (101.809 569, 36.605 708) 693.87 12.30
21 KA 16 (110. 688 546, 36.103 999) 251.66 4.43
22 EB U 15 (123.426 644, 41.795 236) 1 512.58 27.56
23 B 16 (111.773 58, 30.175 342)  535.18 9.54
24 FHiUE 11 (115.567 392, 29.850 441) 799.90 13.92
25 FHiUE 21 (98.514 322, 39.751 246) 1 103.77 19.87
26 HFE 15 (105.650 555, 36.570 781) 387.99  6.59
27 EBrEh 15 (113.982 485, 34.725 011) 463.66 8.27
28 B 15 (104.626 438, 28.772 052) 743.48 13.13
29 FHiUE 16 (120.856 417, 37.341 418) 1 124.25 19.63
30 Hth 13 (98.226 473, 39.806 466) 1 128.23 20.21
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Fig.7 Improved genetic algorithm convergence process
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