
Research Article
Visual Simulation of Modern Supply Chain Based on MR
Virtual Reality Technology

Jin Yang

Wuhan Technical College of Communicaitions, Wuhan 430065, China

Correspondence should be addressed to Jin Yang; tobbyyoung@whtcc.edu.cn

Received 15 December 2021; Revised 4 January 2022; Accepted 15 January 2022; Published 8 February 2022

Academic Editor: Qiangyi Li

Copyright © 2022 Jin Yang. (is is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

In order to improve the management and operation efficiency of the modern supply chain, this paper combines the MR virtual
reality technology to carry out the visual simulation of the modern supply chain. Moreover, this paper uses MR virtual simulation
technology to perform intelligent perception of supply chain transportation equipment and transportation objects, recognize its
shape and the force it receives, and ensure that there is no damage during the transportation process. (e visual simulation of
supply chain is realized by real-time dynamic display based on geometric model. Moreover, this paper combines the MR virtual
reality technology to define the geometric and kinematic characteristics of the modeled object, then encapsulates these char-
acteristics into the object class, and defines the behavior characteristics to establish an object class library. Finally, the experimental
research verifies that the modern supply chain visual simulation technology based on MR virtual reality technology has a good
simulation effect in the supply chain system.

1. Introduction

Supply chain information visualization is not a new concept,
and it is a means for companies to manage their supply chain
through informatization. After consulting some domestic
and foreign related materials, it is not found that the existing
related literature has a clear definition of supply chain in-
formation visualization. (e current research on the visu-
alization of supply chain information refers to a high degree
of information sharing among enterprises at various nodes
of the supply chain, and various types of information flow in
a reasonable and rapid manner in accordance with the re-
quirements of the enterprise in each link of the supply chain.
Moreover, the information is transparent to the corre-
sponding management personnel of the enterprise, thereby
assisting the decision makers of the enterprise to make the
right decision at the right time [1]. (e visualized supply
chain also refers to a supply chain with a high degree of
information sharing. “Highly shared” and “visualization” do
not refer to the unlimited sharing and opening of infor-
mation, but the opening and sharing of information
according to the actual business needs and personnel

responsibilities of the enterprise [2]. For example, the
company’s decision-makers pay more attention to the real-
time inventory level and supply and sales of the entire group.
Obviously, this information is not suitable for opening to
other noncorporate decision-makers. (e specific business
executives within the enterprise may pay more attention to
the progress of specific services, such as the status of pur-
chase orders and the expected arrival or time, and the in-
ventory of a specific product in a certain area of the factory
[3].

Supply chain members receive information from dif-
ferent sources and channels at all times in their daily pro-
duction and operation activities. (is information is an
important resource necessary for enterprises to make var-
ious production and operation decisions. (e quality of this
information directly affects the level of corporate decision-
making, which further affects corporate earnings. With the
continuous development of IT technology, the role of in-
formation has become more and more obvious, and supply
chain members are increasingly relying on various infor-
mation to avoid risks and create value. To make good use of
information, this precious resource, we must first clarify the
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characteristics and attributes of supply chain information.
(ere are many types of information in the supply chain, and
each supply chain node is faced with different information
from different channels. For example, the information
channel of a retailer involves customers, suppliers, the ex-
ternal environment of the enterprise, competitors, and
partners. Information from different channels is diverse. For
example, supplier information includes production infor-
mation, order status information, inventory information,
product information, supply capability information, and
technological progress information. Information on the
supply chain guides the movement of logistics. Effective use
of the correct information to improve the competitive ad-
vantage of an enterprise is one of the strategies of an en-
terprise. In a sense, the supply chain is actually a piece of
information used to meet customer needs.

(is paper combines theMR virtual reality technology to
carry out the visual simulation of the modern supply chain,
improve the management and operation efficiency of the
modern supply chain, and provide a theoretical reference for
the subsequent research on the visual management of the
supply chain.

2. Related Work

Literature [4] gives a quantitative model of the value of
demand information in the 1-1 secondary supply chain
under the condition of uncertain terminal demand infor-
mation, and proves that sharing terminal market demand
information in the supply chain can effectively suppress the
bullwhip effect and reduce manufacturers’ inventory levels
and their costs, but retailers can hardly benefit directly from
them. Literature [5] compares the impact of high-level and
low-level demand information sharing on supply chain
costs, and proves that sharing high-level demand infor-
mation can greatly reduce supply chain costs. Literature [6]
studied the impact of shared demand information accuracy
on the improvement of manufacturers’ inventory holdings,
and found that if manufacturers choose an accurate demand
information system, even if the required cost is low, they will
not choose to share inventory information completely.
Improving inventory holdings can effectively manage the
competition among retailers. When retailers are fully sub-
divided, manufacturers can also obtain certain residual
profits.

Literature [7] established a single-project multi-stage,
shared demand information, and customer demand
autoregressive joint moving average process (ARIMA)
system, and found that the prediction model adopted by the
system members is the main reason for the bullwhip effect.
(e availability of information does not have a beneficial
effect on supply chain costs, but will increase the complexity
and cost of the system. Literature [8] analyzed how to en-
courage competing retailers to share information vertically
with suppliers in the 1-N secondary supply chain, and found
that simple sharing of information does not always benefit
participants, and terminal sales information is in the 1-1
vertical. In addition to the “direct effect” in the transmission,
there may also be a “leakage effect,” that is, competitors can

infer the private information of the information sharer by
observing the changes in the information sharer’s behavior,
thereby adjusting their decision-making behavior to benefit.

(e value of upstream corporate information visuali-
zation has attracted people’s attention, but upstream cor-
porate information sharing also plays an indispensable role
in supply chain management. Literature [9] compares
whether retailers in the 1-1 secondary supply chain un-
derstand the impact of supplier inventory strategies and
service levels on supply chain performance, and finds that
supplier cooperation can improve the stability and service
level of the supply chain, thereby improving its performance.

Literature [10] introduces two technologies for realizing
in-transit logistics visualization-radio frequency identifica-
tion technology and network GPS technology. On this basis,
it analyzes and compares them, and puts forward corre-
sponding suggestions. (ürer et al. [11] start with the
analysis of the characteristics of GIS visualization technol-
ogy, taking the structure of the radio and television GIS-MIS
system and GeoWind0Ws system, spatial data processing,
database construction, and the realization of functions in the
collection and query of radio, film and television infor-
mation, and statistics as examples. It introduced the key
technology of GIS visualization technology in the man-
agement information system interface development, and
gave the corresponding constructive results, and finally
showed the application prospect of GIS visualization tech-
nology in the management information system. Sun et al.
[12] believe that RF-based data collection methods can
obtain information quickly and accurately, and can effec-
tively eliminate the “bullwhip effect” in the logistics process.
Davis et al. [13] introduced the application of radio fre-
quency identification (RFID) technology to track the work
flow of materials in transit, and pointed out its defects. (e
visibility system of in-transit materials composed of RFID,
global positioning system (GPS), geographic information
system (GIS), computer network, and satellite communi-
cation is analyzed. Yang et al. [14] found that inventory
visualization can reduce inventory turnover time by more
than 20%, and inventory can also be reduced by more than
20%. Coatney and Poliak [15] believe that companies that
invest in supply chain visualization solutions can respond
more quickly to demand and radically reduce costs. Hawkins
[16] defines visualization as: by seeing the logistics process,
resources, and customer requirements, so as to provide the
necessary knowledge support for effective decision-making.
Literature [17] described the trend of global supply chain
visualization, and 91% of the respondents mentioned that
they would use supply chain visualization tools to improve
their global trading system. Companies that use a global
supply chain visualization platform can reduce costs and
lead time by 2 times.

Supply chain visualization is an emerging technology. It has
attracted extensive attention from foreign scholars in opti-
mizing the entire supply chain operation and improving supply
chain performance. Currently, supply chain visualization so-
lutions have been proposed from the aspects of inventory and
logistics, but not very systematic and practical [18]; domestic
scholars have done little research on visualization, mainly
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focusing on logistics and transportation. (e application
methods are mainly to use radio frequency technology RFID
and GIS//GPS systems to track the physical location. In this
way, the transportation link is visualized, and it is not extended
to the entire supply chain environment, which is far behind
foreign countries. However, articles on the application of
supply chain visualization technology to supply chain per-
formance evaluation have not been retrieved.(erefore, supply
chain visualization technology is used in supply chain per-
formance evaluation, and real-time dynamic display of supply
chain performance is worthy of in-depth study.

3. Supply Chain Transportation Object
Structure Simulation Combined with MR
Virtual Simulation

In order to realize the visual simulation of modern supply
chain, the visualization in this paper is different from other
supply chain visualization systems. (is paper uses MR virtual
simulation technology to carry out the intelligent perception of
supply chain transportation equipment and transportation
objects, recognize its shape and the force it receives, and ensure
that there is no damage during the transportation process.

In practice, the specific structure of the problem can be
used to reduce the computational burden of the supply chain
system.

∈ (u) �

u1,1

u2,2

u3,3

u2,3 + u3,2

u3,1 + u1,3

u1,2 + u2,1
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. (1)

According to the previous notation convention,
∈ � ∈ij  is a strain matrix. (is matrix will no longer be
explicitly needed, so we keep ∈ as the strain vector, as shown
in (1). Now, we compare the fourth-order tensor of elastic
coefficients into a matrix, and compare the fourth-order
tensor of elastic coefficients into the matrix:

Δ �
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. (2)

For elastic tensors, the algorithm compresses indexes i
and j to I, and compresses k and I to J. If there is a need for
the value of I in the first column, the algorithm reads i from
the second column and j from the third column. Corre-
spondingly, if J is obtained from the first column, then k is
read in the second column and l is read in the third column.
With ∈ and D (the same symbolic form as the strain vector),
the virtual perceptual force vector is defined as

σ �

σ11
σ22
σ33
σ23
σ31
σ12
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� D ∈ (u). (3)

(is is commonly referred to as Voight notation. We
noticed from (1) that half of the factors are deleted from the
shear component (term containing the cross derivative).
(is has been explained in (3), because it is now that each cut
term does not contribute to any half, which is the opposite of
the two identical contributions of the term containing the
factor. Moreover, all these new definitions make it possible
to write

a(w, u) � 
Ω
∈ (w)

T
D ∈ (u)dΩ. (4)

In addition, it can be extended in the following ways:

∈ NAei(  � BAei. (5)

Here,

BA �
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0 NA,2 0
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0 NA,3 NA,2
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NA,2 NA,1 0
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. (6)

(erefore, the term of the overall stiffness matrix can be
rewritten as

KPQ � e
T
i 
Ω

B
T
ADBBdΩej. (7)

(e sparse global stiffness matrix and force vector are
constructed by traversing the unit and constructing a dense
local stiffness matrix and force vector, which are then as-
sembled into the global system. It has d spatial dimensions
(that is, the degrees of freedom of each control variable) and
nen local shape functions, and calculates the terms of the
local stiffness matrix on unit Ωe [19].

Kpq � e
T
i 
Ωe

B
T
a DBbdΩej. (8)

Here,

p � d(a − 1) + i,

q � d(b − 1) + j.
(9)

Similarly, the local force vector of the element is given by

f
e
p � 

Ωe
NafidΩ + 

Γe
hi

NahidΩ − 

d·nen

q�1
k

e
pqg

e
q. (10)
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Here, Γehi
is the intersection of the cell boundaries in Γhi

,
and q � d(b − 1) + j and Q � LM(j, b, e). Of course, in fact,
the Gauss quadrature rule is used to calculate the integral
here.

(e increase in the index may seem a bit confusing at
first. (e IEN has already been introduced, which asso-
ciates the local shape function number of a given element
number with its corresponding global shape function
number, denoting the ID. It associates the global shape
function number and degree of freedom number with the
global equation number, denoted as LM. It combines the
first two and associates the element number, degree of
freedom number, and local shape function number with
the corresponding global equation number. Without
defining any new array, this paper uses (9) to connect the
local shape function number with the local equation
number. In practice, the LM array is usually overloaded
so that it can hold two indexes, namely, the element
number and the local equation number, or three indexes,
the element number, the local shape function number,
and the degree of freedom number. (en, the algorithm
returns the local equation numbers in these two cases, so
that

LM(p, e) � LM(i, a, e), (11)

where p is shown in (9).
(e pseudo code of a basis function routine proposed in

this paper, and it will input a unit number and an integration
point in the unit, and return the basis function. (eir de-
rivatives with respect to physical coordinates and the Ja-
cobian determinant of the mapping are calculated at the
integration point in the physical domain. In the following,
this function will be used to establish and combine the local
stiffness matrix and load vector required for uniform linear
elastic solid analysis.

In order to increase the calculation speed, it is necessary
to control the decomposition level. In order to fine-tune the
stiffness matrix of the decomposition calculation, a stiffness
correction algorithm based on the cut surface of the supply
chain transportation object is proposed.

In the CAD system, the intersection judgment is ex-
tremely time-consuming in the three-dimensional space,
and the calculation of the system stiffness matrix is more
time-consuming. In order to solve this problem, it is nec-
essary to conduct in-depth research on the cutting unit of
transported objects in the supply chain. From the per-
spective of stiffness matrix calculation, effective and com-
plete parameter elements can be directly obtained by
calculation. (e remaining invalid parameter units have no
effect on the stiffness of the system, while the supply chain
transportation object cutting parameter unit has a greater
impact on the value of the stiffness matrix and is directly
used. (is operation directly leads to the distortion of the
calculation accuracy.

From a macro point of view, this approximate concept
reflects the degree of influence of the effective space on the
overall stiffness matrix on the cutting parameter unit of the
supply chain transportation object. If it is small, it will be

discarded, but the stiffness is softer than the real situation. If
an appropriate coefficient is selected to adjust the effective
and ineffective parts before the split ratio, and then the
stiffness of the effective part is fed back to the system
stiffness, the softening of the stiffness can be effectively
improved. It is difficult to accurately define the effective area
and invalid area of the supply chain transportation object
cutting unit due to the complexity of the position of the
supply chain transportation object cutting surface and the
accuracy of the intersection. (is paper considers the 8
vertices P and the center of gravity P of the bottom pa-
rameter unit of the supply chain transportation object
cutting corresponding to the actual space coordinates and
the orientation of the supply chain transportation object
cutting surface, and judges the effective area weight based on
the relative position.

(e following restrictions are imposed on the nine points
[20]:

WPm
+ 

8

i�1
W

P
j
v

� 1. (12)

Because the position of the center of gravity is more
important, the algorithm takes the weight 0.2, and the weight
of the remaining vertices is 0.1, and the effective area of the
element is (sub-element stiffness correction coefficient):

λr � αWPm
+ 

8

i�1
W

P
j
v
α, β �

1, Pm orPv are in effective area,

0, otherwise.


(13)

Finally, the modified stiffness matrix expression of the
bottom-layer unit of the objects in each supply chain is
obtained as λrKlocal. (e sub-cell stiffness Klocal can be di-
rectly obtained from the complete element stiffness gener-
ating formula.

Compared with the complete model, in the isogeometric
analysis of the supply chain transportation object cutting
model, the application of the cutting boundary conditions of
the supply chain transportation object has also caused many
problems. (e fundamental reason is that the parameter
domain has changed. (e problem has been briefly intro-
duced before, and some solutions are discussed in detail
below. For isogeometric analysis, the loading of boundary
conditions can be divided into two aspects: the application of
essential boundary conditions (Dirichlet boundary condi-
tions) and the application of natural boundary conditions
(Neumann boundary conditions). Due to the limitation of
the length of the article, this paper only takes linear elastic
statics as an example to illustrate the natural boundary
loading method of the supply chain transportation object
cutting model.

In the isogeometric analysis process of the cutting model
of the supply chain transportation object, the boundary is
loaded on the cutting surface of the nonsupply chain
transportation object, and the natural boundary can still be
directly introduced into the integral formula calculation. If it
is loaded on the cutting surface of the transportation object
in the supply chain, because the control point of the cutting
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model of the supply chain transportation object cannot fully
express the cutting surface of the transportation object in the
supply chain, the integral cannot be directly run.

Because the degree of freedom of the cutting model of
the supply chain transportation object in IGA is determined
by its control point, it is not located at the control point of
the cutting surface of the supply chain transportation object.
At this time, an equivalent loading method is proposed. (e
specific operation is to add an equivalent force distribution
field to the original parameter domain of the supply chain
transportation object cutting entity control point to replace
the loading on the supply chain transportation object cutting
surface.

As shown in Figure 1, an example of a trimmed
surface of a two-dimensional supply chain transportation
object is provided. (e red dot in the figure represents the
control point of the cutting surface of the object trans-
ported by the supply chain, and the black dot represents
the control point of the cutting curve of the object
transported by the supply chain. It can be observed that
the two are obviously different, and there is no direct
mathematical relationship between them. In this way, if
the force boundary is applied in the traditional FEM
loading method, the loading force will be equivalent to
the red control point, but the degree of freedom of the
model is determined by the original control point (black).
On the whole, the effect of this method is not effective, in
other words, the force boundary conditions are not ac-
curately applied. In order to obtain accurate and effective
simulation data, equal power must be applied to the
original voxel control points.

(e equal effect vector is obtained by integrating the
force boundary on the trimmed surface of the transportation
object in the supply chain. When physical strength is not
considered, it is expressed as the following form:

fe � B
Γ
N

T
FdΓ. (14)

(e equivalent power vector on the control point can be
expressed by the following formula:

fx

fy

fz

⎧⎪⎪⎨

⎪⎪⎩

⎫⎪⎪⎬

⎪⎪⎭
� 

n

k�1
N
Γ
i F|J|Wk. (15)

Here, N is the basis function of the cutting curve/surface
of the object transported in the supply chain, andF is the force
distribution function of the cutting boundary of the object
transported in the supply chain. |J| is the modulus ‖(zS/zu) ×

(zS/zv)‖ of the normal vector of the trimmed surface of the
transported object in the supply chain at the numerical in-
tegration point, or the modulus ‖(zC/zu)‖ of the trimming
curve of the transported object in the supply chain, and W
represents the weight of the integration point at the trimming
boundary of the transported object in the supply chain.

Because N is not the basis function of the basic voxel, the
force vector directly calculated by this method cannot
correspond to the system equation.

Although the clipping boundary I of supply chain
transportation objects is represented separately, it is located
in the space represented by the original basic voxelΩ, that is,
Γ ∈ Ω. For the trimmed surface of the transportation object
in the supply chain, a point [x0, y0, z0]

T in the physical space
can obtain the corresponding parameter point (uC), (uS, vS)

from the trimming boundary parameter space and the
original parameter space of the transportation object in the
supply chain. In view of this, the equivalent power vector in
formula (15) can be rewritten as [21]

fx

fy

fz

⎧⎪⎪⎨

⎪⎪⎩

⎫⎪⎪⎬

⎪⎪⎭
� 

n

k�1
N

S
i u

S
, v

S
 F|J|Wk. (16)

Here, (uS, vS) is the parameter coordinate corresponding
to the integral point k on the basic voxel, and NS is the basis
function corresponding to the basic voxel. (e difference
between formulas (15) and (16) is in terms of form, 3NΓ
becomes 3NΩ. For space problems, NΓ and NΩ, respectively,
represent the number of basis functions in different pa-
rameter domains on the cutting surface of the transportation
object in the supply chain. Finally, the solution of the force
vector is converted from the original control points of the
clipping plane of the supply chain transportation object to
the control points formed by the model, and the equivalent
loading of the force field is realized. (e transformation of
the three-dimensional model of the supply chain trans-
portation object cutting can also be done in the same way. At
this time, the parameter coordinates are transformed from
(uS, vS) to (uV, vV, wV).

In order to realize the program, we first find a series of
corresponding integration points in the parameter space of
the cutting boundary of the transportation object in the
supply chain according to the Gauss quadrature rule. After
that, we calculated the corresponding physical coordinates
according to the cutting boundary spline formula of the
objects transported in the supply chain, and finally the
coordinates went through the process of parameter inver-
sion to obtain the corresponding parameter coordinates. As

Figure 1: Distribution of control points on the trimmed surface of
objects transported in the supply chain.
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shown in Figure 2, it provides a back-calculation process for
the parameters of the cutting unit of transportation objects
in the supply chain.

In order to verify the reliability of the proposed cutting
algorithm for supply chain transportation objects, this ex-
ample uses thicker supply chain transportation equipment
(inner diameter Ri � 3mm, outer diameter R0 � 8mm), and
supply chain transportation objects are cut into thinner
cylinders. (e parameters of the thick-walled barrel for
supply chain transportation objects whose inner wall is
subjected to uniform pressure are: inner diameter Ri � 4mm,
outer diameter R0 � 7mm, axial length h� 10mm, internal
pressure� 1MPa, external pressure P � 0, the modulus of
elasticity E� 105MPa, and the Poisson’s ratio v � 0.3. (e
schematic diagram of the thick-walled cylinder calculation
example is shown in Figure 3. Taking into account the
symmetry of the problem, only the quarter circle is con-
sidered here, and the corresponding boundary conditions
are given as shown in the figure.

Due to the analytical solution of this example, the
theoretical calculation formula for the thick wall of the
supply chain transportation equipment is as follows.

(e displacement u is

ur(r) �
1
E

PR
2
i

R
2
0 − R

2
i

(1 − v)r +
R
2
0(1 + v)

r
 . (17)

(e radial virtual perception σr is

σr(r) �
PR

2
i

R
2
0 − R

2
i

−
PR

2
i R

2
0

r
2

R
2
0 − R

2
i 

. (18)

(e circular virtual perception σθ is

σθ(r) �
PR

2
i

R
2
0 − R

2
i

+
PR

2
i R

2
0

r
2

R
2
0 − R

2
i 

. (19)

4. Visual Simulation of Modern Supply Chain
Based on MR Virtual Reality Technology

(e visual simulation of supply chain is realized by real-time
dynamic display based on geometric model. (e application
of geometric model method in visual simulation is mainly to
establish three-dimensional geometric model and kine-
matics model for independent entities (such as factory
buildings, equipment, products, parts, etc.). (en, it uses
these three-dimensional model components to replace
various entities in the supply chain system, and then
combines these independent entities to create a simulation
model that simulates reality, and uses animation to display
the simulation process and results during the simulation
operation. (e visual display system includes four parts:
browsing of virtual objects, interactive establishment of
visual simulation models, animation display of simulation
running, and icon display of simulation statistical results.
(e visual simulation model and simulation animation
depend on the virtual object model. (e virtual object model
is a prerequisite for the establishment of a visual simulation

model of the supply chain and an important content of the
visual display system. Virtual objects can be divided into
three categories according to their operating conditions in
the simulation experiment: movable objects, resource ob-
jects related to moving objects, and static environment
objects, as shown in Figure 4.

(e supply chain is a large complex system, and hier-
archical display is the most natural design method for supply
chain visualization. A typical supply chain consists of
multiple interrelated production plants, each of which in-
cludes the input of raw materials, the output of finished
products, and the processing process from raw materials to
finished products. Moreover, each link of the product has to
involve the process and equipment for customs clearance.
According to the hierarchical structure of the supply chain, it
can be realized from the macro to the specific, which can
effectively express the various links of the supply chain and
meet the different needs of users. (erefore, the hierarchical
display is very conducive to effective supply chain visuali-
zation. (e product-oriented supply chain is dominated by
customer demand and centered on the production enter-
prise. Its visual display can be divided into three layers: the
supply chain layer, the core enterprise layer, and the part
manufacturing process layer. (e information displayed at
the supply chain layer includes the construction of the
supply chain and the logistics operations among its mem-
bers. (e core enterprise layer expresses the production
organization of the product, and the part manufacturing
process layer shows the processing flow of the main parts.
(e display of the next layer is a refinement of a certain part
of the previous layer. After integration, we can get a detailed
display of the next layer by clicking the corresponding icon
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Figure 2: Back-calculation of cutting surface parameters of objects
transported in the supply chain.
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Figure 3: Internal pressurization of supply chain transportation
equipment.
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on the previous layer. (e layer of visualization is shown in
Figure 5.

(e flow of the discrete event system simulation program
is shown in Figure 6.(e key is to determine the sequence of
all events according to the time sequence in which they
occurred. Except for the initial events, the events in the event
sequence cannot be determined in advance before the
simulation, but are generated during the simulation. In
discrete event simulation, it is generally used to plan the
event in advance, that is, the event must have been planned
before the simulation system processes any event. (e main
work of planning is to determine the type and time of the
event. (e planned event is stored in the event table. When
the simulation clock reaches the time when the event is
generated, the simulation system will process the event.

(e supply chain visual simulation system is imple-
mented based on the QUESTsimulation tool, and the system
structure is shown in Figure 7.

When constructing the modeling object of the supply
chain system, the intelligent perception algorithm used in
the third part needs to be used. It predefines the geometric

characteristics and kinematics characteristics of the mod-
eling object, then encapsulates these characteristics into the
object class, defines the behavior characteristics, and builds
the object class library. Users can also encapsulate self-edited
programs into object class attributes for logical control, and
then establish logical connections between objects to control
logistics operations, thereby establishing a system simulation
model. (e establishment process of the visual simulation
model of the supply chain is shown in Figure 8.

(e server architecture of the system is a traditional
layered architecture, which includes Gateway, Controller,
Service, Repository, Advise, etc., as shown in Figure 9.

After constructing a modern supply chain visual sim-
ulation system based on MR virtual reality technology, the
system in this paper is verified. According to the actual needs
of supply chain visual simulation, this paper constructs a
supply chain system through a simulation platform, and
verifies the effects of transportation object simulation, lo-
gistics route simulation, and information transfer simulation
of the supply chain system in this paper, and calculates the
test results. (e results are shown in Figures 10–12.

Supply chain layer
Level-one

Level-two

Level-two

Core enterprise layer

Part processing process
layer

External
logistics of core

enterprises

Core enterprise
internal logistics

Lower details
Virtual scene

Production line logistics
Higher details
Virtual scene

Raw material
storage

Finished product

Parts processing Assembling

Figure 5: Visualization levels of the supply chain.
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Figure 4: 3D visualization display and realization in simulation.
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Figure 7: (e architecture of the supply chain visual simulation system.

Master program:
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Input parameter
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subroutine
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The simulation is over?
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A:Simulation clock initialization
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C:Event initialization
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A:Search for the next events (Type set to i)
B:Push forward the simulation clock
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B:Collection, count statistics
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Figure 6: (e structure diagram of the flow of the discrete event system simulation program.
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Figure 8: (e process of establishing a simulation model.
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Figure 9: Server-side architecture.
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Figure 10: Transportation objects simulation.
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(rough the above experimental research, this paper
verifies that the modern supply chain visual simulation
technology based on MR virtual reality technology has a
good simulation effect in the supply chain system.

5. Conclusion

(ere are many kinds of information in the supply chain,
and the value of information flow is of great significance to
the development and management of enterprises. (e big-
gest problem facing the supply chain today is how to manage
the supply chain member companies so that they can obtain
consistent information and take consistent actions to
achieve coordination within the entire enterprise group. In
the process of decentralized control, supply chain member
companies always make their own decisions optimal without
considering the impact of their decisions on other com-
panies and the efficiency of the entire supply chain. (is

paper combines the MR virtual reality technology to carry
out the visual simulation of the modern supply chain, im-
prove the management and operation efficiency of the
modern supply chain, and provide a theoretical reference for
the subsequent research on the visual management of the
supply chain. (e experimental research verifies that the
modern supply chain visual simulation technology based on
MR virtual reality technology has a good simulation effect in
the supply chain system.
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Figure 11: Logistics route simulation.
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Figure 12: Information transfer simulation.

10 Advances in Multimedia



Acknowledgments

(is study was sponsored by Research on the Mixed Reality
(MR) Holographic Teaching Application of Virtual
Reloading Technology in Modern Logistics Node.

References

[1] A. Pal and K. Kant, “Using blockchain for provenance and
traceability in internet of things-integrated food logistics,”
Computer, vol. 52, no. 12, pp. 94–98, 2019.
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