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Fig. 6 Distribution of delivery points in a certain area of Xi’an new urban area
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Tab.1 Delivery point information in September 10th, 2021
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Tab.2 Survey data on the working time and driving speed of couriers
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Tab.3 Employment cost and delivery volume of couriers
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Tab.4 Influence of different time periods on courier speed
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Tab.7 Work arrangement of courier
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Fig. 8 Route of courier Fig. 9 Solving model cost iteration curve based on NSGA- I algorithm
A
5 HRiE

A S N B 1 R R R 4R W R ST U R S P N B TEE A 22 BRI X e e A PR g B

A7 IR IE 12 HER AR HLRI L 6 NSGA- [T 5335 X6 Y R AT SR A%+ o i a8 el 58 910 U S A R 1wl Sk, S 401 T 45

%i’%'ﬁ TE IR F) 98. 75 0 BIE OL T o BRA IR T 5 PR SA 29 10. 28 06 5 e &AL T 4 44 i G (8 W] S8 )i T

B S DT 90/ T Hhts 144 PR 3K Sy WU A b /D T AR S A B I B i T AR ROR L AR SR A A

WAL RS B B SR T —E S 5 N E L TR T R AR b i T B Ak 7 R ) 25 5838 1 B0 R SE B GE
UL B g BT 5

SE K

(1] R R X P, S5 kT i 8] 3t 25 13 PR A i ) 1) b 7 17 2 BB DA T8 IR A AL [T ). of [ 4 B 222 4k, 2018, 28 (8) 1 180~
185.
SONG Y,SONG Y H, LIU D, et al. Earthquake emergency rescue teams assignment model based on time satisfaction and
competencel J]. China Safety Science Journal,2018,28(8) :180-185.

[2] SONG B D,KO Y D. A vehicle routing problem of both refrigerated- and general-type vehicles for perishable food products
delivery[ J]. Journal of Food Engineering,2016,169:61-71.

[3] XU Z T,ELOMRI A,POKHAREL S.et al. A model for capacitated green vehicle routing problem with the time- varying vehicle
speed and soft time windows[J]. Computers &. Industrial Engineering,2019,137:106011.

[4] AMORIM P, ALMADA-LOBO B. The impact of food perishability issues in the vehicle routing problem[]]. Computers &-
Industrial Engineering,2014,67:223-233.

(5] iy, Je 7% P 3 AW R B A ) G Ik 2k B R A0 MR LT ). R B2 4R, 2016, 25(6) : 1146-1153.



108 Journal of Chongqing Normal University (Natural Science) https://cqnuj. cqnu. edu. cn Vol. 41 No. 2

HAN S L. Distribution routes clustering and optimization based on customer dynamical demand attributes[]]. Journal of
Systems & Management,2016,25(6):1146-1153.

[6] 20, BREALHE. B T RUZ MR K0 2 43 L AR B Bk LT iH L TR 50 . 2014,50(5) : 261-264.

LI B, QIU H Y. Two-stage fuzzy clustering genetic algorithm for multiple-depot vehicle routing problem [ J]. Computer
Engineering and Applications,2014,50(5) :261-264.

[7] LIU S C.TANG K, YAO X. Memetic search for vehicle routing with simultaneous pickup-delivery and time windows[]]. Swarm

and Evolutionary Computation,2021,66:100927.

[8] QURESHI A G, TANIGUCHI E, YAMADA T. An exact solution approach for vehicle routing and scheduling problems with

soft time windows[]J]. Transportation Research Part E Logistics & Transportation Review,2009,45(6) :960-977.

[9] SCHMIDT M, LIPSON H. Distilling free-form natural laws from experimental data[ J]. Science,2009,324(5923) :81-85.

[10] BAME  BRifg . — MR-G5 S 09 IF 2 B Ak 57 RO 3w [T, #5872, 2019, 26(3) :549-554.

DAIY B,CHEN H T. A preference multi-objective particle swarm optimization algorithm by hybrid guidance[ ]J]. Control
Engineering of China,2019,26(3):549-554.

(1170 FE R SRBAE ] TV, 55, JET SPEA2 (52 22 MR ™ i Bb B IC U7 vk [T ). 19 503 2% 22 4, 2016,50(7) : 1047-1053.
WANG K,ZHANG S S,.WANG M W, et al. Selective assembly of complicated mechanical product based on SPEA2[]]. Journal
of Shanghai Jiaotong University,2016,50(7):1047-1053.

[12] £ B, 0T, 55, —Fh R TRAKEIE AR 2 BAR B LT ] R LR %M B AR M . 2020,46(6) : 780-
791.

WANG X W,WEI J] B,ZHOU X, et al. Hypervolume-based multi-objective evolutionary algorithm[]]. Journal of East China
University of Science and Technology.2020,46(6):780-791.

[13] SCHAFFER J D. Some experiments in machine learning using vector evaluated genetic algorithms[ D]. Nashville: Vanderbilt
University,1985.

(147 bk, AR 3Bk e 8t 15 305 (NSGAY B0 M (). 45 B8 TR 22 402, 2004, 18 (1) :56-60.

GUAN Z H. Opertors analysing of the nondominated sorting genetic algorithm (NSGA)[]J]. Journal of Industrial Engineering
and Engineering Management,2004,18(1) :56-60.

[15] DEB K,PRATAP A,AGARWAL S,et al. A fast and elitist multiobjective genetic algorithm: NSGA-II[J]. IEEE Transactions
on Evolutionary Computation,2002,6(2) :182-197.

L1675 R0 0 PRAE , TR A 30k i IR A 30 7 SR L) ] T3 HLARt 2%, 2007, 34 (4) . 222-224,

ZHANG Y H,ZENG H Q,WANG Z W. The genetic algorithm based on mixed genetic operators[J]. Computer Science, 2007,
34(4) :222-224.

Special Topics on Operations Research and Modern Intelligent Transportation

Multi-Objective Decision in Making of Logistics Terminal Personnel Configuration Based on NSGA-II

LI Hanzhang', MA Jian®

(1. College of Transportation Engineering, Chang’an University, Xi’an 710064 ;
2. School of Economics and Management, Chang’an University, Xi’an 710064, China)
Abstract: Research on the configuration of courier personnel in the logistics terminal distribution process that considers both
customer satisfaction and cost. Taking into account satisfaction and couriers, a personnel configuration plan was proposed to
minimize the total cost of personnel configuration, penalty cost, and transportation cost, and to maximize customer satisfaction.
The NSGA-II algorithm was used to solve the logistics terminal distribution problem on Python software, and a case study was
conducted. The multi-objective optimization model for logistics terminal personnel configuration and path optimization established
has achieved the optimization of personnel configuration, customer satisfaction and cost, and can reduce personnel costs while
ensuring customer satisfaction, providing a theoretical basis for the multi-objective optimization problem of logistics terminal express
personnel configuration.

Keywords: staffling optimization; NSGA- I ; multi-objective optimization; customer satisfaction; route optimization
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