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Research on vehicle-cargo matching based on view similarity for

road transportation
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(School of Management, Zhengzhou University, Zhengzhou 450001, P. R. China)

Abstract: To improve vehicle utilization and maximize resource efficiency in road freight transportation, this
paper proposes a vehicle-cargo matching method based on view similarity, following case-based reasoning (CBR)
principles. First, vehicle and cargo information is formally represented using a knowledge description system,
enabling initial classification and matching through vehicle CR attributes and cargo N attributes. Subsequently,
K-means clustering is performed on the vehicle dataset, and Mahalanobis distance is used to determine the cluster
most similar to the cargo to be matched, thereby reducing the search space. An enhanced view-similarity
calculation method is then introduced, where Euclidean distance is used to measure similarity between the target
cargo and vehicles within the selected cluster. Experimental results show that the proposed method yields higher
discrimination in matching results, with a maximum similarity of 0.848. Moreover, vehicle loading rates are

significantly improved, with matching efficiency increased by about 76%. This method offers an effective
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approach for optimizing vehicle-cargo allocation in full-truck-load scenarios.

Keywords: full-truck load; vehicle-cargo matching; AHP; CRITIC; view similarity
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Table 1 Row column meaning of vehicle data set
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Table 2 Row row meaning of cargo data set
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Fig. 1 Case base construction process
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Fig.2 Schematic diagram of data set processing flow
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Fig.3 Vehicle cargo matching flow chart

2 ETFMEMBMNERZFEEILE

2.1 ETFK-Means BEIND KK = EEH

K-Means F 2 19 4% 0 H b 2 6 22 50 8006 1 42 300 43 B k2, R DG I 174 5% 4 5000 I35 2 5 B e ol 2R 1 %
SRR T B AR BB, S XE VC T A T f) R 1] R R G 4 R T L 4 e TH AR . K-Means S L 7E B /MB35
BRI A R RO ) 43 DA T B k2 SR T S R SR AR B (R SRR R A L RIIA A 24 X G i B 0 L L AR
ALLBE AR, K] 2 TR — 288 B R R P g

W 2 R 7 SRR 5y O k22205 R T TG R B R DT I Y B2 0 R 5 s R R AR R B
T4 VC T B4 52 90 008 FH 10 B X ={ X, s X b, =0, 1, oo n R HEH oy, x, 3 20 B R K BE IR BRI L 3
PR /N 5 A8 B R AL Y, Yoy o, Yo R, o Y=y pe i b= 1, 20 oy, yis s AP 5AR
PR B BT 3 R 1 R/ o B AR =X (3) TR B Y 1) e ) By 22 R AR 2 P U 22
MR X, N (4),

Sy B)(5-7)

cov(¥,, ¥,)="" 3 =12, m, (3)




74 TR K F F IR % 49 %

cov(Yl,Yl) COV(YI,YZ) cov(Yl,Ym)
. cov(Y,, ¥,) cov(Y,, ¥,) -+ cov(Y,, ¥,) ()
cov(Ym, Yl) cov(Ym, Yz) cov(Ym, Y,,I)
TR S5 A s T = B S G B = (5) .

md( X, Y,)=/(X,.—Y,.)Tz”(x,.—Yj),i=o, Loon j=1,2, . m, (5)

2.2 Fi& AHP 1 CRITIC B9 2 6 4 B & i

T RE AR 0 R A 22490 5 5T W B B %) R ik ) A (S DS TG 1 M 52 061 ) LA AR [) Je PR 2 O 2 A K A
P AT B 5 1 AR (R AR B AR B/ PR o /0T FR ) 31 53 42 4 5 0% 4 A L TRl AL B, O 3 o il B 2 0
WAL 72 AHP A1 0L AL 7 CRITIC 52 B 58 48] 10 1] i ok

AHP 2 5 Hrid 2 51 ) i v 2 H AR 2% n 8 () 8 5 8 85 B sk b ik . il 4 s @5z 3 )2
WM e IR R . 12N EHARE, B 4205 S VC L 5 265 2 )2 0 HE W2 PR 6 2 09 J& PR RV, R PPAG
G ALHE AR PR VAR PR BT RR 3 A A 5 56 3 2 IR R B R IE T N A BT R . WY E & AHP
A3 AT 7 6 M D)2 v Y 3 A e PSR AL .

BinE L5 un
HEWZ AR AR i
TRE L2 2 %3

El4 AHPIBIRERBMEREH

Fig. 4 Hierarchical structure of AHP indicator system
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Table 6 Reclassification of cargo data
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Table 7 Vehicle data clustering results
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Table 9 View similarity calculation results (partial)
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Fig.5 Comparison of vehicle and cargo matching results
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Table 11  Vehicle matching results based on euclidean distance
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Table 12 Vehicle matching results based on AHP and CRITIC view improvement
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Fig. 6 Ratio comparison results
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Table 13 Comparison of calculation times before and after clustering

SR Je M A R T U B OVl R AL E 3 B v B BB BRI Y%
P e 5 48 53
76.339
Rk 1 223 224

SR T M ASCER A RO RO AT A LA T AR B ) 3 SR O i 9 2, DL LR R TR 76%
PRV IC T3 RCR A 4R T 03X 2 il T 0 42 B0 70 SR 26 2 i 52 L1 6 B A1 A R ) PR L O T RS A
9 54 VG T BT 1 4 D

4 % &

W55 T CBR R M K AR 38 5 70k ih R B G is f b ZE G2 UL Bc [n) B . v, 3 3 K-Means R 28
PR 2 (] R 4 afhkﬁﬁmﬂAQ%EYzEE&LTMFé‘I*E{W“ﬁ%;L& W5 4 52 DU C ROCR B R 76.339% . [] i, BIF 5% BT
P 7 VR R AT 5 5 B2 W T DG 1) 2 R GR B R R R0, 1R T AR BER ESH B0 L E S5
F T 2R R T O A TRIR 2 IR R Y R AR W N T B U ik R A A 2 B R R B ], Y 2 8% 58 B AR o SR



80 TR K F F IR % 49 %

DLz 1 i B2 iz 1 5 Bl S 0, Bk 1% 07 I 0 I AT R et B as o 5 4R 4R DL SRR SRR S B . R R

W ik — 2025 BT AR S5 D R B2, LUE R SRR THIF ST i 2 B A 1

5% 3t

[ 1] Gale D, Shapley L S. College admissions and the stability of marriage[J]. The American Mathematical Monthly, 1962, 69(1):
9-15.

[ 2 ] Bidici C, Leon F, Badica A. Freight transportation broker agent based on constraint logic programming[J]. Evolving Systems,
2020, 11(3): 363-382.

[ 3] XUIVT¥, ¥ 828 3 TR B BN 5 % /S V0B 8 1Y 2 18 D AC 7 15 (7). 28 Brig fi, 2023, 45(9): 140-147.

Liu J T, Zeng X X. Vehicle cargo matching method based on hesitant fuzzy LLanguage considering matching intention[J].
China Transportation Review, 2023, 45(9): 140-147. (in Chinese)

[ 4] g, HBE, k30, 5 . 4 ST USRS A) 8 3% T 0% 12 SR SRR iE AR 92 D). 48532 i, 2021, 43(12): 102-108.

Hu X, Tian Y Y, Zhang W C, et al. On the vehicle-cargos matching problem based on statistical characteristics of freight
data[J]. China Transportation Review, 2021, 43(12): 102-108. (in Chinese)

[ 5] HE Z G,YANG X L, JIA Y L. Construction of intermodality streamline network mathcing based on the Carrier Broker[J].
Journal of Transportation System Engineering and Information Technology, 2018, 18(06): 236-242.

[ 6 ] Stanescu A, Nagar S, Caragea D. A hybrid recommender system: user profiling from keywords and ratings[C]//2013 IEEE/
WIC/ACM International Joint Conferences on Web Intelligence (WI) and Intelligent Agent Technologies (IAT). Atlanta, GA,
USA: IEEE, 2013: 73-80.

[ 7] Zarag, skl . B T mReR R 09 42 0% DCIC 55 0RS WAL 402 5 1A 5 (0], Wit B4, 2021, 44(11): 18-21, 26.

Li H Y, Zhang Z Q. Research on vehicle and cargo matching and accurate recommendation method based on portrait
technology[J]. Logistics Sci-Tech, 2021, 44(11): 18-21, 26. (in Chinese)

[ 8 ] Huang H, Li J, Yang W H, et al. Research on the development and application of vehicle-goods matching system based on
SaaS and CSCW/[J]. University Politehnica of Bucharest Scientific Bulletin Series C-electrical Engineering and Computer
Science, 2022, 84(2): 31-34.

[ 9] Zhuang Y F, Lu J, Su Z Y. Research on vehicles and cargos matching model based on virtual logistics platform[C]//2nd
International Conference on Advances in Materials, Machinery, Electronics (AMME). Xi’an: Advances in Materials,
Machinery, Electronics II, 2018, 1955:040103.

[10] K%, £W, {5, 45 . & T PCA-ILARS-DNN 5 {91 #fie A% 700 f) rit o 82 4 30502 W 5 9 D). R FL B2 4%, 2022, 36(6):
414-420.

Xu T H, Wang P, Wang Y, et al. Fault diagnosis method of power plant equipment based on PCA-ILARS-DNN case-based
reasoning model[J]. Power Equipment, 2022, 36(6): 414-420. (in Chinese)

[11] Hadj-Mabrouk H. Application of Case-Based Reasoning to the safety assessment of critical software used in rail transport[J].
Safety Science, 2020, 131: 104928.

(127 UG08 . T 52 451 4 B0 04 v 3 2 i R 3 A 5 0], SCad 1 4, 2022(18): 173-176.

Liu N. Cost estimation of expressway project based on case-based reasoning[J]. Transpoworld, 2022(18): 173-176. (in Chinese)

[13] Guo C X, Wang B, Wu Z Y, et al. Transformer failure diagnosis using fuzzy association rule mining combined with case-based
reasoning[J]. IET Generation, Transmission & Distribution, 2020, 14(11): 2202-2208.

[14] PR, XK, SR B8, 55 . L T T 44 ) 2 25 () A5 A0 174 260 YR DG T 50 v AT 9 9], WLAR IR 1 5 il i, 2020(2): 203-206.

Huang Z F, Liu H T, Wu Z Y, et al. Knowledge matching algorithm based on reconstructed vector space model[J]. Machinery
Design & Manufacture, 2020(2): 203-206. (in Chinese)

[15] 3KZ5, b L5 . BT CBR 5 RBR RN 2 M STHF RGO 5 23 [I]. B4 T, 2019(2): 55-59.

Zhang Y, Bu F L. Design and implementation of emergency decision support system based on CBR and RBR[J]. Software
Guide, 2019(2): 55-59. (in Chinese)

[16] Biswas S K, Devi D, Chakraborty M. A hybrid case based reasoning model for classification in Internet of Things IoT
environment[J]. Journal of Organizational and End User Computing, 2018, 30(4): 104-122.

[17] Qi J, Hu J, Peng Y H. A modularized case adaptation method of case-based reasoning in parametric machinery design[J].
Engineering Applications of Artificial Intelligence, 2017, 64: 352-366.

(H4 & M)



