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practice. First the content system and class scheduling of ex-
periment course are discussed in this paper. Secondly, the pa-
per analyzes the cohesion of theoretical courses and experi—
mental courses. Finally, this paper presents some problems
and solutions which may be encountered in the teaching of
experimental class.

Key words: logistics management; experimental teaching;
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[Abstract] In this paper. we analyze consider the quality requirements and ahility system of logistivs management students.

From the start of the development trend of the hagistics industry , the quality requirements of logistics shudents as = three coneeps.

three abilities, a skill and a spinit "are proposed. And a detailed analysis of the ability system of logistics management students is

given, Al last, the knowledge modules and cumcula of logistics management teaching is given.
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Ab : By analyzing the problems existing in the constraction of the existing logistics labortories and starting from the two aspects

.

which are comprehensive qualification and comprehensive business ability, this paper puts forward the line of thinking far the construction of
the logisties laboratory based on logistics business module. Through the simulation experiments of different aperation links, it sets out to
the comprehensive business ability of the e~commerce ariented logistics majars.
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[Abstract] Under the background of double fisst = class construction, there are new requirements for the practical
innovation ability of students, especially for the cultivation of master degree students majoring in logistics engineering. This paper
starts with the construction of the practical innovation ahility structure of logistics engineering professional degree postgraduates ,
then determines the curriculum , teaching content, teaching methods and evaluation system of practical innovation teaching, and
finally establishes a set of training system to improve the practical innovation ability of logistics engineering professional degree
postgraduates. On the one hand, this training system can cultivate high - quality logistics talents with practical and innovative

ability for society and enterprises; on the other hand, the design concept and training ideas can be extended to other related majors

to improve the practical innovation ability of professional degree postgraduates.
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Abstract—Virtual simulation experiment teaching is a new tea
experiment teaching mode, which enables students to participate
in virtual simulation experiments in person, which provides a
new idea for the training of logisti gement profi Is in
colleges and universities. The teaching case investigates the
current situation of shared bicycles and various factors affecting
the development of shared bicyeles. It uses virtual simulation
experiments to model and simulate its system planning, find
problems and hidden dangers, and thenm compare the
optimization schemes to provide the optimal improvement
strategy. The corresponding department maintains the stability
of the shared bicycle network system so that it can operate
efficiently and continuously.

Keywords—virtual simulation; case study; experiment teaching;
the shared bicycle

L INTRODUCTION

Experimental teaching and casc teaching are important
ways for higher education institutions to improve the quality of
personnel training. They can effectively train and improve
students' practical ability and ability to discover, analyze and
solve practical problems [1-2].In the current construction of
first-class universities, logistics management majors for
practice are offered in the undergraduate education stage.
Targeted learning and training during the leaming phase of the
classroom will greatly improve the quality of school education
and save social resources. Because of this, based on the
urgency and importance of the design of teaching cases for
virtual simulation experiments has become increasingly
prominent. The rich case resources arc cquivalent to the
practice of diversifying students. Relying on the well-built case
base, the case teaching can be carried out flexibly and variably

according to professional characteristics and training objectives,

so that students can complete a varicty of abilitics in the
classroom.

II. THESHARED BICYCLE SYSTEM

A. The Use Characteristics of Shared Bicycles

At present, some shared bicycle operators do not adopt
scientific and reasonable methods in site planning such as site
selection and site capacity, but mainly through experience and
investigation. Therefore, the site is not properly positioned, and
some sites cannot. Adapt to the needs of service users or the
accumulation of excessive supply of vehicles. Charactenistic

analysis of the shared bicycle coverage area can help decision
makers to more accurately predict user needs and analyze the
characteristics of demand in different time periods in order to
make a good network system.

1) Use crowd characteristics
a) Age characteristics

Through the statistics of user data in Jinan area of several
shared bicycle apps, the paper finds that the young adult
population is the main force of the car, and the number of users
between the ages of 12 and 58 accounts for 80% of the total
number. Although sharing bicycles benefits people’s travel, its
characteristics have led some special groups to be destined to
enjoy it. Therefore, it must be fully considered when sharing
the user needs of bicycles in the forecast arca. Therefore, it is
necessary to investigate and collect the age distribution of the
regional population in order to accurately predict the user needs
of the region.

b} Characteristics of income level

Among the many shared bicycle user groups, the paper
used the anonymous questionnaire method to understand the
salary level of 150 volunteers, divided into five levels below
4,000 Yuan, 4000-5800 Yuan, 5800-7600 Yuan, 7600-9400
Yuan, 9400, Classified above the Yuan. Analysis of the sample
data found that nearly 50% of the user's salary is between
4000-5800 Yuan, and high-income people such as paying more
than 10,000 people accounted for only 6%.Although the
sample size is not large, it also has a certain representativeness,
It is obvious that the salary of users who use shared bicycles is
mostly at a low level. Therefore, the amount of bicyele input
can be increased in the vicinity of ordinary residential buildings
and office buildings to adapt to the traffic of such user groups
demand.

2)  Lease behavior characteristics

a) Total amount of lease

The climatic factors have a significant impact on public
transportation, and the restrictions on shared bicycles are very
significant. In addition to the harsh weather such as wind and
sand, hail, rain and snow, shared bicycles can be used. At the
same time, the amount of bicycles used at midnight is far less
than the bright daytime. Thercfore, the total rental amount of
shared bicycles will change periodically with time. The amount
of rented cars during the day is higher than that of nights. The
rented cars on working days are higher than the rest days, and

Copyright © 2019, the Authors. Published by Atlantis Press.
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).
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the rented vehicles in bright weather are higher than the rainy
days.

b} Lease time distribution characteristics

Different time periods, uwser needs must be different.
Analysis of the survey data can be concluded that the peak
hours of work-time rental on workdays are 7-9 points, and the
peak hours of off-duty rentals are 17-19 points. This
phenomenon is called “tidal phenomenon™ [3]. The number of
car rentals on the rest day is more and more stable, and the
main time for renting a car occurs at 9-20 o’ clock. By grasping
the rental ime distribution, it is possible to estimate the vehicle
demand of residents at different time points. It is easy to
analyze the problem of shared bicyele network travel and
formulate corresponding optimization strategics.

c) Lease duration characteristics
This paper uses the survey method to collect information on
the use of two hundred Jinan shared bicycle volunteers. The
historical travel data can be found that 60% of the average car
rental time 1s within 25 minutes, and the number of users who
rent a car within one hour is up to 100. Ninety-six. Sharing
bicycles did solve the problem of people's "last mile".

B. Analysis of Factors Affecting Shared Bicycle Demand

1) Deterministic factor

a)  Urban economic development level

The development of any system depends on the level of
local economic construction. The level of urban economic
development determines factors such as financial subsidies,
investment, urban  transportation  development,  road
environment, residents’ consumption levels and travel habits. It
is the development of shared bicycle systems and even the
entire city. The basis for the development of the transportation
system.

b)  Urban function layout

The impact of urban functional layout on dispatching needs
is mainly reflected in the nature of urban land use and the size
of the city. Under normal circumstances, cities divide the
jurisdiction according to the nature of land use, such as
residential areas, commercial areas, industrial areas, tourist
attractions, etc., different functional areas not only generate
traffic demand internally, but also generate a large amount of
traffic between areas. Travel, this 15 also the source of
scheduling requirements. The size of the city determines the
urban population, which determines the number of potential
users, which 1s cntical for the determination of scheduling

demand.

c)  Road conditions

Urban roads are the basic hardware for the shared bicycle
system to operate. The perfect non-motor vehicle lane helps to
share the safe and efficient development of the bicycle system.
Good road conditions ensure the residents' riding environment
and attract more residents to choose to use shared bicycles. On
the contrary, the absence or occupation of non-motor vehicle
lanes and poor road conditions can seriously damage the
residents’ riding experience and allow residents to choose other
modes of travel.

Advances in Social Science, Education and Humanities Research, volume 357

d)  Natural conditions

Natural conditions mainly include conditions such as
topography, clevation and climate. In general, cities with flat
terrain generate more cycling demand, while mountain areas
have less demand. Similarly, high-altitude areas have strong
UV rays and thin air, which is not conducive to the use of non-
motorized vehicles, so there is less demand for cycling. In
addition, climatic conditions are also an important factor
influencing the demand for bicyele scheduling. When the
weather 1s too cold or too hot, dimly lit, rainy days, etc., the
comfort of the bicycle will be reduced, which will greatly
reduce the probability of residents choosing bicyeles. Choose
regular bus and rail transit as a travel tool.

2)  Uncertainty factor

The factors affecting the uncertainty of shared bicycle
demand can be divided into five categorics: the user's
socioeconomic factors, the user's travel characteristics, and the
price. Vehicle placement and security of wuse. The
sociocconomic factors of the user refer to the age, occupation
and income level of the group. The user's ravel characteristics
include travel distance, travel purpose and travel time. The
price is the deposit and rent of the shared bicycle, the deposit or
the deposit free, and some offers can attract users. The vehicle
placement position intuitively reflects the network scheduling
efficiency and service level of shared bicycles, and is also an
important factor to attract users. The safety of use is one of the
most important factors for users to consider. Good cycling
quality and scientific riding precautions can improve the riding
experience and attract more users.

1. TEACHING CASE

A. Case Summary

Since the mitial birth of the shared bicycle, after
experiencing explosive development, it has cntered a mild
platform period, and its convenience and problems have always
caused controversy [9].As a low-carbon and environmentally-
friendly green travel mode, bicycles are becoming more and
more popular today. Large-scale bicycle mvestment has
adapted to the growing user demand, and has also led to a large
number of bicycles being idle, and randomly stacked in public
space, occupying limited social resources. The case
investigates the current situation of shared bicycles and various
factors affecting the development of shared bicyeles. It uses
virtual simulation experiments to model and simulate the
systemn, find problems and hidden dangers, compare the
optimization schemes, and provide the optimal improvement
strategy to the corresponding departments. Maintain the
stability of the shared bicycle network system so that it can
operate efficiently and continuously.

A. Case Resources

There are 5 sites in the sclected area of the thesis, namely,
Hang Lung Plaza Station, Guihe Shopping Center Station,
Huaneng Building Station, S1 Li Street Community Station,
and Shandong Water Resources Department Station. Since
Hang Lung Plaza is only one strect away from the Guihe
Shopping Center, it is very close to cach other, so it is regarded
as the same site in the modeling analysis.
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The number of frames at cach site in the arca and the nitial
vehicles at the time of modeling are shown in Table 1.

TABLE L. NUMBER OF FRAMES AND INITIAL VEHICLES AT EACH SITE
Sine Avbrevianon | The nusiber of frames | The mitisl vebides

Gruihe Shopping Center Station N1 33 +

SiLi Street Communicy Station N2 45 ]

Huaneng Building Station N3 0 I

Shanduoeg Warer Resources N4 41 34

Diepartment Sraticn

B. Case Analysis

At the beginning of the construction of the shared bicycle
site, the core area with high population density and high
frequency of transmission will be preferred, because the market
share of the densely populated city center in shared bicycles is
much higher than that of the suburbs, and the market demand is
growing more. The demand pressure of sharing bicyele service
sites in the central arca will increase with time and cconomic
environment. The core area is prioritized for network
optimization in line with market development logic. Network
segmentation selects high priority areas in the same area.

IV. TEACHING CASE IMPLEMENTATION
ORGANIZATION

A. Teaching Content

The top view of the simulation model is shown in Figure 1:

gnine e

e
L T

ey Won,

Fig. 1. Simulation model

Afier the model is run, the output data can be processed and
calculated to obtain corresponding model indicators. These
output indicators can help us visually analyze the advantages
and disadvantages and overall stability of the shared bicycle
network system.

1) Vehicle utilization rate

The wvehicle utilization index can be used to evaluate the
quality of the site, and u is used to simplify the representation.
The vehicle utilization rate for a particular site 1s expressed as
ul, which is used to measure the pros and cons of the site, and
ul = average daily loan times / (site initial number of vehicles
+ site average daily return number of vehicles).For the vehicle
utilization rate of all stations in a certain area, it is expressed as

Advances in Sacial Science, Education and Humanities Research, volume 357

u2, which can reflect the quality of the shared bicyele network
system in the whole area, and u2=the total number of vehicles
borrowed from all stations in the arca/(the sum of the initial
number of vehicles in the area + the area The site returns the
total number of trips).

2)  Demand pressure

The demand stress indicator is an evaluation of the user's
demand behavior, and the meaning is the ratio of the number of
users arriving at the site to the number of rentable vehicles at
the site within a certain time. Similar to the vehicle utilization
rate, the required pressure index is divided into the demand
pressure of a single site, which 1s simplified by pl; the overall
demand pressure in the entire rescarch arca is simplified by
p2.P1 = number of people arriving at the site / number of
vehicles available at the site.P2 = number of vehicles arriving
at each site in the area and/or number of vehicles available at
cach site in the arca.

3)  Network system quality

The network system quality indicators reflect the
advantages and disadvantages of different network solutions,
and can directly and directly judge the quality of each network
solution. This indicator is not directly represented by the data
from the model simulation, but mcludes the two indicators
mentioned above. In order to fully consider the two sub-
indicators, this paper adopts the quintile principle of statistics
and divides the five levels of 1, 3, 5, 7, and 9, so it 1s necessary
to determine the level corresponding to the value of cach sub-
indicator. The weights corresponding to the two sub-indicators
are sct [7-8], the weight of the vehicle utilization is 5, and the
weight of the demand pressure is -3. If the weight is positive, it
means positive impact on the system, and if the weight is
negative, It means to generate system. Negative impact, the
magnitude of the weight indicates the degree of impact on the
network system. The quantification of network system
indicators as a quantitative indicator can be intuitively used to
cvaluate the stability and advantages and disadvantages of
network systems under various network schemes.

B. Teaching Analysis

How to choose the best solution in various optimization
schemes to improve the quality and stability of the network
system? The paper analyzes the calculated vehicle utilization
and demand pressure of cach site to determine the optimization
strategy suitable for the site. Three common scenarios are
mentioned above: site expansion, new site, site consolidation.

Henglong Gui and site nl, the vehicle utilization level is
relatively high, and the demand pressure level is large, which is
suitable for site expansion or nearby new site strategy;

Si Li Street Community Site n2, the vehicle utilization level
is relatively high, the demand pressure level is medium, and no
optimization strategy can be adopted;

Huaneng Building site n3, the vehicle utilization level is
low, the demand pressure level is small, suitable for adopting
partial consolidation strategy;

Provincial Water Resources Department site nd, medium
vehicle utilization level is medium, the demand pressure level
is large, suitable for site expansion strategy.
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Assume that the correction of the shared bicyele network
system is now improved, but at the same time, the cost factor
should be considered, and 10 new parking frames can be
provided. Through the analysis of the current situation of each
site, the following three optimization schemes are proposed:
scheme one, only for the province The water conservancy hall
site 4 expansion, other sites remain the same; scheme 2, only
Henglong Gui and site nl expansion, other sites remain intact:
scheme 3, Huaneng Building site n3 part merged to Henglong
Gui and site nl, that s, ten of n3 sites The parking frame is
transferred to the nl site, and the water conservancy hall site nd

is expanded.

The number of parking frames at the corresponding site
after using the optimization scheme is shown in Table 11:

TABLE IL OPTIMIZATION PLAN
N1 N2 N3 N4
Scheme 1 55 45 [1] 52
Scheme 2 65 45 60 42
Scheme 3 [ 45 [1] 52

Sharing traffic 15 like a double-edged sword, sharing the
way to improve the utilization of vehicles to provide services to
the society, but also gradually eroding the limited public space
resources in the city. Therefore, the rational and appropnate
use of shared bicycles can mmprove the status quo of urban
traffic. Once excessive, it will have a negative impact on urban
transportation systems and even public security. How to
operate an existing network system is a top priority and a long-
term concern. The network system is regularly monitored, and
the problems that arise are promptly fed back, and the

optimization plan is produced in a targeted manner.

V. CONCLUSION

Starting from the planning and design of logistics system,
based on the idea of virtual simulation, virtual and real, create a

Advances in Social Science, Education and Humanities Research, volume 357

visual virtual simulation experiment environment, so that
students are placed in a virtual 3D learning environment.
Applying virtual simulation and optimization theory, we strive
to enable students to simulate the teaching cases of the entire
shared bicycle system design in a virtual and real environment.
With the goal of opening and sharing high-quality experimental
teaching resources, virtual is practical, virtual complements,
student-oriented, and students are trained to analyze and solve
complex logistics projects on the basis of self-learning, self-
cducation and seclf-improvement. The complexity and
mnovation of the problem.
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Application of PDCA in Teaching of Logistics Management Specialty

Zou Xia, Wang Rui

(School of Management Science & Engineering. Shandong University of Finance & Economics, Jinan 250014, China)

Abstract: In this paper. we analyzed the weak links in the teaching of logistics management specialty. proposed the closed-loop

reiteration consisting of two hierarchies and four phases based on PDCA to improve the teaching quality of the course. Then. from the layers of

teacher and student. we discussed the main tasks and contents in each of the four PDCA phases empirically. and compared the scores of two

logistics management specialty classes in the Transport and Distril

teaching effects.
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course, proving that the proposed model could improve
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[Abstract] Application of quantitative methods to solve the decision — making and design problem is the core of application
innovation ability of the logistics students. Training methods of application innovation ability in the teaching of operations research
are studied in this paper. The teaching methods taking problem as center is proposed based on many years teaching experience.
The teaching method is improved from the teaching content, teaching and evaluation methods, and practice teaching was
strengthened.

[Key words] teaching methods] logistics major; application innovation ability
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Abstract. In view of the Training Quality of Undergraduate Majoring in Logistics
Management and Engineering, an improved TOPSIS method based on combinatorial weight 1s
proposed to evaluate the training quality of undergraduate majoring in logistics management
and engieering. Firstly, the paper studies and analyses the related literatures of training quality
of undergraduate majoring in logistics management and engineering, and puts forward a set of
evaluation of traming quality indicator system for the undergraduate majoning in logistics
management and engineering. Sccondly, the objective weight and subjective weight of cach
indicator are determined by using the vanable coefficient method based on mixed data and the
improved AHP method based on trniangular fuzzy number, and on this basis, the combined
weight of cach indicator is calculated by using the maximum method of comprehensive
evaluation value. After that, the improved TOPSIS method 1s used to rank the training quality
for undergraduate majoring in logistics management and engineering.

1. Introduction

In the 21st century, the development of the logistics industry presents the characteristics of the era of
intelligence and knowledge. On the one hand, the widespread application of Al technology and
automation technology has enabled the production and dissemination of logistics knowledge to break
through the limitations of time and space, and accelerate the cross-integration of different disciplines,
and give birth to new retail models such as Hema Fresh and Super Species; on the other hand, the
explosive growth of logistics knowledge creation and the continuous shortening of the transformation
cycle of logistics-related scientific research achievements have brought unprecedented challenges to
the training of logistics talents.

In view of how to improve the quality of logistics talent training, the Ministry of Education
promulgated the "National Standards for Teaching Quality of Undergraduate Majoring in Logistics
Management and Engineering " in 2017 as the national standard and basic requirement for the training
quality of logistics talents!"’. The standard points out that logistics management and engineering
undergraduate majors include logistics management, logistics engineering and procurement
management, and are committed to training compound professionals who can solve the theoretical and
practical problems of logistics management and engineering science in social and economic system.
The Ministry of Education promulgated the " National Standards for Teaching Quality of
Undergraduate Majoring in Logistics Management and Engineering”, mainly to establish a sound
quality assurance and monitoring and evaluation system, so that the quality of higher education can be
evaluated, compared and monitored. However, for colleges and universities with logistics majors, it is

r@‘ﬂ_ Content from this work may be used under the terms of the Creative Commeons Attnibution 3.0 licence. Any further distribution
T of this work must maintain attribution to the author(s) and the title of the work, journal citation and DO
Published under licence by 10P Publishing Lid
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still difficult to evaluate quality according to this standard. At present, the establishment of standards
is to explore the formation of higher education quality standards that are in line with national
conditions and school conditions. Therefore, how to find out the problems in the guality standard of
undergraduate talent training under the new situation and construct a path is of great significance to
enhance the cultivation of students' comprehensive quality and improve the quality of higher
education. This paper will discuss it through the method of evaluating the training quality of
undergraduate majoring in logistics management and engineering.

2. The quality evaluation indicator system for training of undergraduate majoring in logistics
management and engineering
Because of the many factors involved in the evaluation of quality for training of undergraduate
majoring in logistics management and engineering, this paper follows the principles of scientificness,
representativeness, hierarchy and systematicness, and summarizes six indicators that can best measure
the role of Quality for Training of Undergraduate Majoring in Logistics Management and Engineering
from many indicator: Construction of school professional condition(B,)"”,Reasonable optimization of
curriculum system and teaching content(B;)", Comprehensive quality of graduates(B.), Basic
qualities and needs of students(B4)'*" Quality of practical teaching activities(Bs)"*, and Teachers'
quality and ability and willingness to invest in Teaching(Bs)'*.each of which has multiple secondary
indicators. The indicator system established based on the above five primary indicators and 15
secondary indicators is shown in Table 1.

Table 1. Quality for Training of Undergraduate Majoring in Logistics Management and Engineering

evaluation indicator system

First level indicator Second level indicator

Students' professional education needs(C,,)
Construction of practice teaching site for
Construction of school professional courses(C2)

professional condition(B,) _Library construction(C3)
The construction of online courses(C,,)
Campus learning atmosphere(C,s)
Reasonable business training target positioning(C,,)
The rationality of professional basic courses(Cis)

The quality Reasonable optimization of  Reasonable setting of professional orientation

&I‘-’Elll.lﬂtiﬂn curriculum system and courses(Cs3)

indicator teaching content(B;) Reasonable setting of professional practice
sygllf?mfar courses(Cay)
training of

Practicality of professional courses{Cs)

l::dr:;g;?:inm Ideological and political quality(Cs,)
in loéistics Comprehensive quality of ~_ Scientific and cultural quality(Cs,)
managemen graduates(B;) Physical and mental quality(Css)
tand Professional quality(Css)
engineering Basic knowledge reserve of students

(Cat)
Students' learning skills(Cya)
Students' learning strategies(Cys)
Students' professional education needs(C.s)
Students' English listening and speaking ability(Cs,)
Quality of practical teaching  Student's Chinese expression

activities(Bs) ability(Cs,)

Web design and production

Basic qualities and needs of
students(B,)
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capability(Css)

Network programming ability(Css)

Team writing ability({Css)

Familiarity with logistics facilities and
equipment(Csg)

Website maintenance and management
capabilities(Cs7)

Teacher's knowledge reserve capacity(Cq;)

Teachers' quality and ability Teacherls practlcslll leachln:g ab1l|‘t}j{Cﬁg}
and willingness to invest in Teacher's theoretical teaching ability

Teaching(Bs) (Cea) _—
Teacher's willingness to teach

(Cea)

3. Research methods

3.1. Indicator weight calculation

In this paper, the hybrid decision matrix based on variation coefficient and the improved AHP method
based on triangular fuzzy number are used to calculate the objective weight and subjective weight of
each indicator at the same time!’. Finally, the combination weight of the indicator is calculated by the
maximum comprehensive evaluation value method. On the one hand, the subjective and objective
method is adopted to make up for the problem that the indicator evaluation is too subjective in the
previous research, which improves the effectiveness of the evaluation results; On the other hand, in the
process of indicator evaluation, the form of mixed data is used to score, which not only enables the
model to analyse quantitative indicators, but also analyse qualitative indicators by using language
evaluation sets, triangular fuzzy numbers, etc. This makes the applicability of the model wider and
improves the persuasiveness of the model.

3.1.1. Objective weight

Objective weight determination method of hybrid decision matrix based on coefficient of variation

In order to get the objective weight of the mixed decision matrix by using the variation coefficient
method, the mixed data needs to be processed first to obtain standardized data!™. Assuming that the

attribute value /i (1, j represents the number of indicators) is normalized data, then:
1) If Sy isa triangular fuzzy number, we use the mean area measurement method to find the average

value, as shown in formula (1) ( AN A representing the lower limit, maximum probability value
and upper limit of the triangular fuzzy number):

fo=(fv2fr+ fr) 4 o

2) ]ff‘i" is a linguistic variable, first transform it into a triangular fuzzy number, and then find the
mean.
3) Calculate the mean value of the j-th evaluation indicator, as shown in formula (2):

= 1< .
J=1% =12 @
i=l
4) Calculate the mean square value of the j-th evaluation indicator, as shown in formula (3):
| . =32 .
DJ:JEZ('{U—"’;] ,J:l,z,..qﬂ (3)
1

i=

5) I Calculate the coefficient of variation of the j-th evaluation indicator, as shown in formula (4):
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D,
E ==",j=12,...n
o (4)
6) The coefficient of variation of each indicator is normalized to obtain the weight of each indicator, as
shown in formula (5):

W, =— S J=L2,...n

YE,

s (3)

3.1.2. Improved AHP Subjective Weight

Improved AHP Subjective Weight Determination Method Based on Triangular Fuzzy Number®:

1)The difference between the improved AHP method and the traditional AHP method is that when
establishing the pairwise comparison judgment matrix, the weight of the relative importance of the
two indicators is no longer based on the traditional 1-9 scale, but is assigned by the reciprocal scale of

. é ,
triangular fuzzy number { ¥ ), as shown in formula (6)
P A T
€y —(e-;r""y' 1€y ]

(6)

Among them, I means that compared with the two factors, it has the same importance; 3 indicates

X .1

X, . . . X, &, .. . . .
that ™" is slightly more important than™/ ; J indicates that ' is obviously more important than™/;

- X, . . X oG . X, . .
indicates that ™' is very more important than ™/ ; 9 indicates that "' is extremely more important

than™/ . The triangular fuzzy number is defined as:

1= (1’1’2};i - (I_l’x’x +]]’x =2.3,...89= [8' q’g}and satisfies the reciprocal condition

B.=18,=1/é
i i ' In addition, remember:

E =[£1,EM *E{.-']
2) When solving, first calculate the eigenvalues and eigenvectors satisfying formula (8).
Ef_w.f_ . j-f_ W.L EMW-H _ )11\!' W.” Ef-"wf-" . /-if" W{-"
T max » T max ? T {8)

This article will use the square root method to calculate. Then calculate the normalized eigenvector of
the triangular fuzzy number reciprocal judgment matrix, as shown in formula (9):

W :[awl.,BW”,;»’W“]:(ﬁ’,,ﬁ'l,..,ﬁ;,}r

Use the calculation result as a weight vector, where

(7)

9

(10)

3) In the consistency test, it is generally believed that when £ “ has satisfactory consistency, E has
« M

also satisfactory consistency. Therefore, it is only necessary to perform consistency test on £ of

each judgment matrix.

4) Convert triangular fuzzy number weights into single value weights

This paper uses the center of gravity method to calculate, as shown in formula (11):

]

W = %[Wf + H-;Z'“' + wf }

(11)
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Finally got W= (“ﬁ MWy W ]

3.2, TOPSIS method

TOPSIS is a multi-attribute decision-making method from a geometric point of view'". It evaluates m
schemes under n attributes, with the help of ideal solutions and negative ideal solutions in multi-
objective decision-making problems. The so-called ideal solution is the best solution of a hypothesis
{(denoted as V+), while the negative ideal solution is the worst solution of another hypothesis (denoted
as V-). In the original scheme set X, each scheme is compared with V+ and V-, and the distance
information between them is used as the criterion for sorting m schemes.

Due to the different attributes of indicators, not all indicators can be quantitatively analysed. The main
point of improvement in this article is that experts are not limited to quantitative scores when
evaluating and determining the decision matrix, but can be selected according to the specific attributes
of the indicators. Scoring by language evaluation set or triangular fuzzy number solves the evaluation
problem of some qualitative indicators and makes the application scope of the model wider.

4. The quality evaluation steps for training of undergraduate majoring in logistics management
and engineering

This article comprehensively applied the methods introduced above, processed each indicator, and
established an evaluation model. The model is roughly divided into five steps: step one, normalize the
indicators; step two, calculate the objective weight of each indicator based on the coefficient of
variation method of mixed data; step three, calculate the subjective weight of each indicator based on
the improved AHP method of triangular fuzzy numbers ; Step four, apply the comhined weight based
on the maximum comprehensive evaluation method to calculate the combined weight as the final
weight of each indicator: step five, use the improved TOPSIS method to sort the different Logistics
Management and Engineering Teaching Qualities.

5. Application example
Next, we apply this method to the evaluation of logistics management and engineering undergraduate
training quality in three universities.

3.1, Srandardized processing of indicators
The first level indicator is expressed asCi(i = 1,2, ...,6).The secondary indicatorD(j = 1,2, ...,30) is

expressed as D j (j=1.2,+*- ,30). In practice, due to the different attributes of different indicators, it
is impossible that all indicators can be measured by accurate numbers. Therefore, this paper uses the
mixed data such as precise numbers, linguistic evaluation sets and triangular fuzzy numbers
introduced above to evaluate different types of indicators.

Through analysis, it can be seen that the six first-level indicators are suitable for the evaluation of
language evaluation sets''. Set the language evaluation set:

A= (ﬂﬂ'l y,dz, 0,0y, ds, ﬂﬁ}
= (very poor, poor, medium poor, favorable, medium good, good, verygood)

The result of converting it into a normalized triangular fuzzy number is shown in Table 2:
Table 2. Transformation of Language Evaluation Set into Triangular Fuzzy Number

Fuzzy linguistic variables Standardized trapezoidal fuzzy
representation numbers

very poor (VP) 0, 0, 01, 020

poor (P 0.1, 0.2, 02, 0.3)

medium poor {MP) 0.2, 0.3, 04, 05)

favorable (F) (0.4, 0.5, 0.5, 0.6)

_87_



ICAIE 2021 10P Publishing

Journal of Physics: Conference Series 1931(2021) 012004  doi:10.1088/1742-6596/193 1/ 1/012004
medium good (MG (0.5, 0.6, 0.7, 0.8
good (G) (0.7, 0.8, 0.8, 0.9}
very good (VG (0.8, 09, 1, 1)

In all the secondary indicators, one part can be evaluated by precise numbers, and the other part needs
to be evaluated using language evaluation sets first and then converted into triangular fuzzy numbers.

3.2, Apply the coefficient of variation method to calculate the ohjective weight of each indicator

5.2.1. First level indicator

® Expert evaluation

Organize 10 experts in this field to form an expert group to assess the level of the six first-level
indicators corresponding to the three universities. If more than half of the experts believe that the
indicator’s impact on the vulnerability of the emergency supply chain is at The indicators belong to
this level. After evaluation by the expert group, the results of each first-level indicator level are shown
in Table 3:

Table 3. First-level indicator rating

First-level . . . . . .
indicator G G G G G G
A s s [ ay g 1y

B as [: 3} s ag ay as

C aq g 1 (e} g, ae

® (Calculate weight
stepl: After calculation, the standardized decision matrix (A represents the first-level indicator layer)
is:

1.333 3333 2 0667 3833 2.067
R, =|3333 0667 3333 3833 2.667 2
0667 2667 2 2667 3833 3333
Step2: After calculation, the average value of each indicator
F,=(1.778,2.222,2.444,2.389. 3.444,2.667)
Step3: After calculation, the mean square deviation of each indicator was calculated
D, =(1.388,1.388.0.77.1.601, 0.678,0.667)
Stepd: After calculation, the coefficient of variation of each indicator
E = (0.781,0.625,0.315,0.67,0.197,0.25)
Step5: The weight of each indicator is W, = ({).2?5& 0.22,0.111.0.236.,0.069, g]‘.jgs)
3.2.2. Secondary indicators
The calculation steps of the secondary indicator weight are the same as the above calculation steps.
Due to the limited space of this article, the calculation process of the remaining indicators is omitted,

and only the final calculation result is given (C represents the secondary indicator layer):
W, =(0.09.0.21,0.144,0407,0.15): W , =(0.208.0.04.0.3,0.275,0.177)

W5 =(0.337.0.213,0.249,0.201); W, =(0.228,0.307,0.055,0.057,0.353)
W s =(0.116,0.198.0.098,0.143,0.238,0.072,0.134 ) W ; = (0.222,0.121,0.431,0.226)

3.2.3. The objective overall weight
The objective overall weight of the secondary indicators is
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W, =(0.025,0.058,0.04,0.112,0.041); W, =(0.046.0.009,0.066,0.061,0.039 )

Wy =(0.037.0.024,0.028,0.022): W, = (0.054.0.072.0.013,0.013,0.083)
W =(0.008,0.014,0.007,0.01,0.016,0.005,0.009 ) : W, =(0.02,0.011,0.038,0.02)

5.3, Apply the improved AHP method to calculate the subjective weight of each indicator

5.3.1. First level indicator
® Establish a comparison judgment matrix
Organize 10 experts in this field to form an expert group to establish a pairwise comparison judgment

C,.Cy\... C.

matrix for °7% of the target level G. If more than half of the experts believe that the indicator

C. . A c . - . .
‘is important to the indicator , the comparison result of the two indicators is considered to be that
level , After evaluation by the expert group, the pairwise comparison results of each first-level

indicator are:

1 1 5 3 1 7
I 1 3 1 9 3
Fe 5 5 1 7 5 1
L L LS [ S
e sy o7
A U A B

® Hierarchical single sort

W, =027 0.284,0.152, 0.149,0.096, 0.049
After calculation, & ( ’ ’ ’ : ’ )

W =(0.267.0.278,0.13,0.213,0.075,0.037)
W, =(0.364.0.294,0.142,0.109,0.062,0.029)
A5 —8351,4°. =9.854,4" —8.487
a=1235=0924,y =0951

’

So.
Finally got:
i, =[(025.0.236,0.327).(0.263,0.246,0.264).(0.14,0.115,0.127),

(0.138,0.188,0.098). (0.088,0.066,0.056). (0.046,0.033,0.026) |
® (Consistency check
Looking up the table, RI=1.25, then CR=0.061<0.1, so the judgment matrix has satisfactory

consistency.
d)Converted into single value weight After calculation and normalization:

W, =(0.3,0.286,0.141,0.157,0.078,0.039)

3.3.2. The secondary indicator
The calculation steps of the secondary indicator weight are the same as the above calculation steps.
Due to the limited space of this article, the calculation process of the remaining indicators is omitted,

and only the final calculation results are given:
The weight of the first set of secondary indicators is Wy = (0.539, 0.193,0.146, (].0(:9,0.(]52) 5

the result of the consistency test of the comparison matrix is :CR=0.037<<0.1.
The weight of the second group of secondary indicators is W, = (0.454, 0.213,0.209, 0.0?8,0.046] ,

the result of the consistency test of the comparison matrix is:

_89_



ICAIE 2021 10P Publishing
Journal of Physics: Conference Series 1931(2021) 012004  doi:10.1088/1742-6596/1931/1/012004

CR=0.057=20.1.
The weight of the third group of secondary indicators is W, = (0.624.0.232,0.062,0.082) .the

result of the consistency test of the comparison matrix is :CR=0.098<0.1.
The weight of the forth group of secondary indicators is W, = (0.433,0.221,0.212,0.073,0.06) ;the

result of the consistency test of the comparison matrix is :CR=0.056=20.1.
The weight of the fifth group of secondary indicators is i, =(0.294,0.202,0.169,0.098,0.057,0.046,0.035) » the

result of the consistency test of the comparison matrix is :CR=0.037<0.1.
The weight of the fifth group of secondary indicators is W, = (0.54,0.239,0.171,0.042) , the result of

the consistency test of the comparison matrix is :CR=0.097<0.1.
The subjective global weight
The subjective global weight of secondary indicators is:

Wy = (0.163,0.058, 0.044,0.021,0.016 ); Wy = (0.131,0.061,0.06,0.022,0.013); ¥y = (0.089,0.033,0.009,0.012);
Wy = (0.068,0.035,0.034,0.012,0.01); g = (0.023,0.016,0.013,0.008,0.003,0.004,0.003);
s =(0.021,0.009,0.007,0.002)

3.4, Caleulate combination weight

This paper uses the method of determining the combined weight based on the largest comprehensive
evaluation value to calculate the combined weight of each indicator.

3.4.1. First level indicator

o =0.675, F=0325 W=gxw+fxd

After calculation: + Substituting into the formula, the weights of

all first-level indicators are:
W= 00.283,0.241,0.121,0.21,0.072,0.072)

3.4.2. Second level indicator

a =0413, 8 =0.587 W=axa+fxi

After calculation:
of all first-level indicators are:

» Substituting into the formula, the weights
W = {0.106, 0,058, 0.042, 0,059, 0.026, 0.096, (.04, 0.062, 0.038,0.024, 0.068, 0,029, 0.017, 0.016,
0.062,0.05,0.025,0.012,0.04,0,017, 0.015,0.011,0.009, 0.01,0.004, 0.005,0.021,0.01,0.02, 0.009)

3.5, Application of improved TOPSIS method for evaluation

The weight vector and the original normalized decision matrix have been given by the above
calculations.

®  Afier the indicators are in the same trend and the evaluation values are standardized, a weighted

. . F=vy ). " f . . .
normalized matrix (“1" ] is constructed to find the positive ideal solution and negative ideal
solution of each secondary indicator, and the distance between the three universities and the
positive ideal solution and negative ideal solution is calculated :

+ - -
{dl = 0.084 {d’2 =0.12 {dj =0.101

dl =(0.108 . d':! =0.079 . d'3 = 0.084
®  The relative closeness between the evaluation object and the positive ideal solution is:

C, =0.438, C, =0.602, C, =0.545
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3.6. Result analysis

Through the above empirical calculation, the evaluation result of the improved TOPSIS method can be
seen intuitively, and the different degree of influence of each indicator can be analysed according to
the calculated indicator weight. Among them, indicators with a greater degree of influence will have
different effects on the training quality of logistics management and engineering undergraduate
professionals in the three universities, which can confirm the reliability of the evaluation results.

6. Conclusion

In real life, there are many factors that affect the quality evaluation of logistics management and
engineering undergraduate professional training, and these factors are often difficult to guantify.
Therefore, this paper first uses language set to measure the factors that need qualitative analysis, and
then transforms them into triangular fuzzy numbers, so as to achieve the combination of qualitative
and quantitative. At the same time, through the combination of coefficient of variation method, AHP
method based on triangular fuzzy number and improved TOPSIS method, a comprehensive evaluation
model for evaluating the quality evaluation of logistics management and engineering undergraduate
training is given, and the practicability of this method is verified by an example, which has practical
significance for the quality evaluation of logistics management and engineering undergraduate
training.
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[Abstract] The educational objective of master of logistics engineering is to cultivate advanced application - oriented
students for the logistics industry, in which innovative ability enhancement is an important task. At present, there exist some
problems in the education of master of logistics engineering. For example, most students lack the accurate positioning of
themselves. The performance of “double tutor” system and the educational methods should be improved. Also, the effect of
internship experience should be enhanced. To solve these problems, the advices are given as below. The exchanges between
different universities, universities and enterprises, masters of engineering and masters of science should be strengthened. The

enthusiastic for work of the tutors should be inspired. The contents taught in class should follow the development of logistics

BEAR

industry. A better environment for internship should be constructed by the universities end enterprises.

[Key words] master of logistics engineering; first - class disciplines; innovation
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Comparison of Engineering Management Talent Training Mode between China and Australia:
Taking Shandong University of Finance and Economics and Deakin University as an Example
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Abstract: This paper carries a comparative analysis on the talents training objectives, curriculum system,
teaching methods and assessment methods of engineering management between Shandong university of finance
and economics in China and Deakin university in Australia. The results provides reference for the reform and
improvement of the talents training mode of engineering management in our country.
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