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Abstract—The paper combines BP neural network to
optimize the control system of e-commerce packaging
and reverse logistics inventory. Through improving the
hardware configuration structure of the system, the
system can be improved and the operation effect of the
system can be improved. The software flow and
operation algorithm of the storage control system of
e-commerce packaging recycling reverse logistics are
optimized step by step, and the logistics is delivered by
following the vehicle on the spot and visiting the logistics
The distribution personnel collect the relevant data and
data in the process of logistics and transportation, draw
the reverse logistics business flow chart, point out the
situation of reverse logistics before and after the goods
distribution and distribution due to the cancellation of
orders or transactions by customers, and the application
for return of goods after the transaction. Meanwhile, it
points out that the sales return operation site in the
reverse logistics management process is chaotic and not
formed the clear business process specification and other
problems can effectively control the reverse logistics
inventory of e-commerce packaging recovery. Finally,
the experiment proves that the e-commerce packaging
recycling reverse logistics inventory control system is
more practical in the practical application process, and
fully meets the research requirements.
e-commerce

Keywords—BP  neural  network,

packaging, reverse logistics.

I. INTRODUCTION

N recent years, the environmental problems are serious,

people all over the world are exploring the mode of
sustainable development, and reverse logistics has attracted
much attention. From the economic point of view, reverse
logistics can save resources and is conducive to sustainable
economic development; from the social point of view,
reverse logistics can establish a good corporate image in the
hearts of consumers and benefit the society. At present,
China’s industry has entered a period of deep adjustment,
and the overall development of the logistics industry is slow
and smooth [1]. The rise of e-commerce has stimulated
many changes in traditional business models. Compared
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with the traditional distribution mode, the introduction of
e-commerce platform sales mode greatly shortens the
circulation link, realizes the B2B transaction from the
producer directly to the merchant, directly reduces the
transportation and labor costs in the circulation process, and
brings some other benefits for the producer and the final
consumer. The rapid rise and development of the operation
mode not only conforms to the situation, but also changes
and innovates in the mode of operation and circulation. With
the development of e-commerce platform, the research on
e-commerce mode is more extensive. Enterprises often
make inventory strategy based on the experience of previous
years, which is easy to cause out of stock, out of stock or a
large number of overstocking. Out of stock is easy to cause
the loss of customers, and the high inventory makes the
enterprise face huge financial pressure, which has a negative
impact on the operation of the enterprise. We have carried
out a comprehensive study.

Dutta et al. [2] proposed a multi-objective logistics
network model for returned products in Indian e-commerce
market. The multi-echelon supply chain is composed of
customer markets, warehouses, delivery centers, landfills,
incineration centers and recycling centers. Multi-objective
optimization is carried out in three aspects of sustainability,
that is, economy, represented by cost, environment,
environmental impact of different processes, and sociality,
represented by working days that are generated and lost due
to injury at work. The Weighted Goal Programming (WGP)
technique minimizes costs, environmental impacts, and
maximizes social responsibility by weighing different goals.
But this method is the traditional sales mode and network
sales mode. Wang et al. [3] proposed outsourcing reverse
logistics for e-commerce retailers: a two-stage fuzzy
optimization approach. This method helps companies select
and evaluate different third-party reverse logistics providers
through a hybrid fuzzy multi-criteria decision (MCDM)
method. Incorporate relevant standards on economic,
environmental, social and risk factors into the model. The
alternatives are then ranked using the fuzzy technique of
order preference similar to the ideal solution. However, the
control process of the modified method is more complicated,
and the calculation efficiency needs to be further improved.

This paper analyzes the relevant theoretical knowledge of
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reverse logistics and inventory control, and summarizes the
previous research results. Secondly, according to the basic
situation of inventory management, this paper focuses on the
analysis and research of the current situation and existing
problems of inventory management. Finally, the traditional
sales mode and network sales mode are distinguished, and
the inventory control model based on reverse logistics is
established respectively, and the optimal operation strategy
is obtained. It is expected that through the analysis and
research, it can play a positive reference for the cost control
of manufacturing enterprises and the development of
circular economy in China.

II. THE INVENTORY CONTROL SYSTEM OF
REVERSE LOGISTICS FOR E-COMMERCE
PACKAGING RECOVERY

A. Hardware Configuration of Inventory Control
System of Reverse Logistics

The logistics activities of enterprises are mainly realized
through two steps: Reverse Logistics on the one hand, and
positive logistics on the other hand, but there are many links
in concept. In the process of product management,
enterprises usually distinguish and manage new products
and recycled products, and adopt different management
strategies and management methods [4]. On the enterprise
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level, the relationship between reverse logistics and forward
logistics is quite deep, so we can not ignore the value of the
positive logistics while we discuss the reverse logistics,
because the existence of positive logistics is the basis of the
discussion of reverse logistics. Whether it is positive
logistics or reverse logistics, it is to meet the market demand
and reduce the development cost of enterprises [5]. Through
the establishment of reverse logistics inventory model, the
paper discusses the problem and then obtains the answer
through the model. The main purpose is to hope that the
inventory cost of enterprises can be improved at a higher
level [6]. The main purpose of reverse logistics control is to
improve the utilization rate of recycled products through
reverse logistics activities as much as possible, and reduce
the inventory cost of the recovered products as much as
possible. In order to realize rapid and intensive reverse
logistics products turnover and ensure greater benefits in
product recovery, it is necessary to improve the management
of reverse logistics inventory [7]. From the development of
reverse logistics, there are three main modes of reverse
logistics. However, in the process of research, in order to
further study the development of reverse logistics, the paper
analyzes and studies the cost management of reverse
logistics by using the mode of enterprise itself. The main
framework is shown in Figure 1.

Waste disposal

Finished
goods
inventory

——Jp market

Figure 1. Structure of inventory system based on reverse logistics

Inventory is an important part of enterprise cost. Under
the background of the formation of buyer’s market, reducing
inventory cost has become one of the main means and ways
to improve profits. Inventory problem is a very important
problem faced by enterprises, and inventory problem can be
solved by logistics [8]. Now many experts begin to study
this, and clearly realize that enterprises can reduce the cost
of enterprises by reducing inventory, in order to earn more
profits, so logistics is indispensable for enterprises. Now
many experts regard logistics management as an important
part of inventory management, because logistics
management can greatly reduce the inventory of enterprises,
which shows that logistics management is very important for
an enterprise. The most important factor to be considered in
the layout of reverse logistics network is cost. In the layout
of reverse logistics network, it is necessary to analyze the
influencing factors of the operation cost of reverse logistics
[9]. The total cost of reverse logistics operation is mainly
composed of transportation cost, inventory cost, and the
construction cost of each facility. In addition, it also includes
management cost and personnel salary. However,

E-ISSN: 1998-4464

414

considering the complexity of the research problem, the
management cost and personnel salary are not considered
for the time being.

In the past, there was the concept of inventory in
enterprises, but the former concept of inventory is different
from the present one [10]. In the past, it refers to the goods
kept by enterprises. Enterprises use these goods to ensure the
normal operation of enterprises. Inventory is actually to
ensure the resources needed by enterprises in the future.
These resources will occupy costs, but can not bring profits
to enterprises at the moment [11]. With the rapid
development of market economy and the increase of
competition incentive, most enterprises pay more and more
attention to the management of these idle resources. The key
of inventory control is to save more capital on the basis of
ensuring service quality, so inventory cost is the most
important part in inventory control [12]. Due to the
correlation between the loss factors caused by extending
delivery time, it is necessary to study the inventory status of
a product and clarify the relationship between it and cost. As
shown in Figure 2.
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Figure 2. The reverse relationship between the quantity of unsubscribed order and the related inventory cost

For inventory control, it is necessary to check the time
period of inventory, pick-up time, replenishment time, order
quantity and replenishment quantity. Inventory control
system is not omnipotent, such as demand, order ahead of
time are not budgetable; but the order volume and quantity
can be controlled in real time [13]. Based on the solution of
inventory problem, what we need to do is to establish the
associated data model and answer through the data model. In
the manufacturing process, through the purchase of new
materials and the use of recycled products to meet the
market demand. At present, in order to keep up with the pace
of the market and meet the taste of the public, the domestic
manufacturing industry selects new materials one after
another, which also puts forward higher requirements on the
recycling of economic development. The recycling of
products will gradually become one of the most important
ways in the manufacturing process [14]. Therefore, in this
sense, the reuse of recycled products is not only one of the
main purposes for enterprises to reduce production costs, but
also a key link for enterprises to carry out the strategic
concept of circular economy and achieve the strategic goal
of sustainable development [15]. It is the unfolding of
reverse flow that draws a strong foundation for the concept
of circular economy and the realization of sustainable
development strategy Methylene blue.

B. Software Operation Function of Reverse Logistics
Inventory Control System

The traditional forward logistics control model has
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achieved fruitful results in the research process, and the
related theoretical research is also relatively mature.
However, the research on inventory cost control of reverse
logistics needs to be further deepened. Based on the
traditional inventory cost control model, this paper studies
the reverse logistics inventory cost control model. Based on
the assumption that the return rate of dealers is determined
and the consumption demand of enterprises is uncertain, a
model is established to solve the practical problems in the
process of inventory cost control of reverse logistics [16]. At
present, from the current situation of enterprise product
recycling, product recycling is mainly two parts: return and
exchange. The former mainly refers to a kind of behavior
that dealers or consumers return their purchased products for
various reasons, while exchange is the behavior that dealers
or consumers exchange their purchased products for the
same specifications [17]. The collection points are grouped
according to the quantity of each collection point and the
geographical location of the collection point, and then each
collection group is assigned to the alternative recovery
transfer station based on the principle of minimum
collection cost. Finally, the inventory control strategy of the
selected recovery transfer station is determined according to
the quantity of the collection, and the total system cost is
calculated at this time, and the initial solution of the model is
obtained. As shown in Figure 3 is the specific process of
return and exchange.
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Figure 3. System return control management process
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Figure 4. Optimization of data processing steps of system logistics warechouse

As can be seen from the above figure, on the basis of the
initial solution, one of the selected recycling transfer stations
is closed on the principle of minimum cost, and the original
recycling point responsible for this recycling transfer station
is rearranged to calculate the total cost of the system at this
time. If the total cost of the system at this time is less than the
total cost of the initial solution, the solution is retained as the
current optimal solution; If the total cost of the system is
greater than the total cost of the initial solution, the original
solution set is retained, and then a recycle transfer station is
selected to close it based on the principle of minimum cost,
and the optimal solution is determined by comparing with
the original solution until the last recycle transfer station is
left. Reverse logistics involves many parts, so in the process
of product return and exchange, how to coordinate these
departments has become the most important problem in
reverse logistics management [18]. However, due to the
complexity of reverse logistics, enterprises often need to
spend a lot of time in reverse logistics activities. The
returned products generally need to stay in the warehouse for
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a long time, which leads to the high cost of reverse logistics
and seriously affects the company’s inventory management
and normal production activities. From the basic situation of
goods return and exchange, the main body of goods return
and exchange is generally dealers, that is to say, in the
process of goods return and exchange, the end consumers
are generally not involved, which is different from the return
and exchange of other products [19]. And this feature also
makes the management in the process of product return has a
certain pertinence, generally only need to manage the
manufacturers and dealers, and do not need to manage the
end consumers. As shown in Figure 4 is the specific process
of goods return and exchange.

It can be seen from Figure 4, this paper summarizes the
entire reverse logistics chain organization into four nodes:
manufacturer node, supplier node, retail node, and recycling
processing node. Suppliers provide manufacturers with raw
materials for the production process, and designers need to
complete product redesigns in the reverse logistics supply
chain. In the reverse logistics of returned goods, in the
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reverse logistics of recycling, the logistics enterprises have a
more comprehensive understanding of the products in the
process of disassembling and restructuring the recyclables,

so as to facilitate the recycling and redesign of the packaging.

That ordering raw materials from outside and recycling
products in reprocessing and processing are the main ways
for manufacturing to meet the market demand. However, the
specific quality and quantity of the returned products are not
clear, so it is very difficult to manage the inventory, so as to
improve the overall inventory cost; in addition, if you want
to change the packaging of the returned products to sell, it is
bound to increase more production costs. The above two
factors are important factors affecting inventory supervision.

Volume 16, 2022

Whether it is to produce new products according to the
requirements or to repack the returned products, it will
increase the production cost of enterprises to a certain extent,
and then increase the difficulty of inventory supervision [20].
Reverse logistics includes internal reverse logistics and
external reverse logistics. Internal reverse logistics is the
specific process of recycling defective products produced in
the production process of the workshop, and the so-called
external reverse logistics is the whole process of recycling
products from retailers. The relationship among finished
product inventory, raw material inventory and recycled
product inventory is affected by inward and outward reverse
logistics, which forms the relationship shown in Figure 5.

Raw material inventory

Inventory of recycled products

Finished goods inventory

Figure 5. Module relationship structure of reverse logistics control system

With the manufacturer as the core, the dealers are
responsible for recycling the products of the downstream
agents at all levels, coordinating the market demand, and
ordering in batches from the manufacturer. When the
distributor receives the recycled products, it does not return
them to the manufacturer immediately, but returns them
regularly or after reaching the accumulated quantity. When
scholars study the inventory model, they usually only
consider the reverse logistics generated outside the
enterprise. In order to simplify the model, they all assume
the quantity of the market in the product demand, and also
set the production period and lead time to zero [21].
Although this is beneficial to the establishment of the model
and the calculation and solution of the results, but because
the market environment is uncertain, it is difficult to solve.
As a result, the market demand for products, so the previous
model can not meet the in-depth study of modern reverse
logistics [22]. The emergence of reverse logistics greatly
increases the complexity of the company’s logistics links,
and the reverse logistics activities also lead to the
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management of the company’s inventory cost becoming
very complex. How to coordinate the relationship between
forward logistics and reverse logistics has become one of the
most important contents in inventory cost management. In
recent years, the development of B2C is very fast, and sales
have entered the B2C online shopping platform. Online
shopping is the general trend [23]. With the development of
network technology and the popularity of online shopping,
the demand for return reverse logistics is increasing. Free
pick-up service will be provided within the scope of self
distribution [24]. After the goods arrive at Xianwang
warehouse, refund to the customer and return the goods to
the supplier. Although the original return period of 7 days
has been extended to 7 days after practice improvement
(Figure 6), which improves customer satisfaction, the non
specialization of return audit and the measures of returning
goods directly to the manufacturer have reduced the level of
the whole supply chain and made it difficult to overstock and
deal with returned goods.
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Figure 6. E-commerce guarantee recovery reverse logistics steps optimization
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Figure 7. Reverse logistics transaction management structure

In the express industry, this problem is more prominent.
The current express packaging does not have a unified
standard. Express companies can design and use different
types of packaging to meet the needs of customers.
Consumers can also choose to package by themselves. In
this way, the recycled packaging materials are various,
different sizes and chaotic sizes, and it is very difficult to use
them again. In order to recycle the express package, the
express enterprise must carry on the standardized design to
the express package size.

For the standardized design of express package size, we
need to determine the module of express package first. The
so-called packaging module is a standardized regulation on
the basic size and series size of packaging. Generally, the
basic dimension of packaging module is determined by the
length, width and height of express package [25]. After
designing the express box according to the packaging
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module, the express can be placed regularly in the process of
transportation turnover, which can greatly improve the space
utilization of the means of transportation, so as to realize the
efficient and reasonable operation of the express logistics
system. At the same time, the standardized packaging design
can better adapt to the protection of products, so as to reduce
the phenomenon of fillers and excessive packaging, and
reduce white pollution. In the actual market, the product
from the manufacturer to the consumer has experienced
multi-layer participants, and there are many intermediate
links. Through the analysis of the actual situation, it is found
that in the traditional sales channels, manufacturers only
accept the return and exchange of goods from dealers, so the
participants of reverse logistics can be simplified as
manufacturers and dealers. The specific transaction subjects
are mainly as shown in Figure 7.

In this reverse logistics system, this paper assumes that



INTERNATIONAL JOURNAL OF CIRCUITS, SYSTEMS AND SIGNAL PROCESSING

DOI: 10.46300/9106.2022.16.51

the demand of the consumer market faced by the producer is
random and conforms to the normal distribution. Since the
sales of the obvious light season, the assumption of normal
distribution is in line with the actual situation. In practice,
because the cost of shortage is much higher than the
inventory cost, dealers usually set up safety stock. Dealers

often use the regular quantitative strategy to check and order.

The dealers check the inventory once every cycle T. If the
inventory is less than the safety stock, order the order
quantity is Q; if the inventory is larger than the safety stock,
the products larger than the safety inventory are sold first,
and then the order quantity is also Q. For the treatment of
returned goods, the dealers shall directly return them to the
manufacturer. Therefore, there is a certain time for the
recovery of returned and exchanged goods, assuming that
the recovery and repair time of the products is t. Because the
information level of offline sales channels is not high, the
producers in this section mainly make production batch
through the return rate of products, assuming the return rate
is b. The cost of finished product inventory includes the cost
of new product inventory and the cost of repairing goods,
and the cost of new product inventory:

C; =56.QU-b)T ()

Repair inventory cost:
_ l : 2 _ 32

C; = G min(Q,6)(T* -7 ©))
Profit of production enterprise:

7=R-(C +C,+C,+C,+C,+C/) (3)
The results are as follows:

7z = pmin(Q,D)-c,Q(l-b)—c,,

—c,bmin(D,Q)-c,,—C, — @

W,b(Q - min(Q, D))—%CH min(Q,G)(T” -t;)

The maximum expectation value of profit function is
obtained to obtain the optimal solution.

E(z)=E(R-C)=E(R)-E(C) (5)
If:

aigz) _ alzge) - ale?C) o ©
Then:

E(R) = p(j; Df (D)dD+jQ“”Qf (D)dD) 7)
The results are as follows.

. cw(l—b)+w2b+lcN 1-b)T
[ f(D)ydD = 2 (8)

p—c,bﬁthb—%cH (T7-17)

When the order quantity Q > 0, then:
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lim 250 _
e—>+o0 aQ

(1_.[09 f(D)dD)|:p—C,b+W2b—%CH (Tz —tﬁ)}—

| ©)
c,(l—b)—wzb—zcN (1-b)T =

—cW(l—b)—wzb—%cN (1-b)T <0

The processing cost of unsalable products at the end of the
period is calculated as follows:

cn(l—b)+w2b+%cN(1—b)T

1—jf+ f(D)dD = (10)

p—c,b+w2b—%cH (T2 —t,f)

According to the characteristics of the inventory model,
we can get the following conclusions.

I(t)=Q—dt+jZ_]:Ni,
(-DT<t<j (i
T(j=L2,......,n)

Due to the products processed every time t, there are:

N,=N(T), j=12,

So the average inventory of the whole order cycle is:

(12)

1 ent
ﬁfo I (t)dt =

ar !

So the average inventory cost of saleable products in the
whole order cycle is:

mdt+ [ 1Ot I(t)dt} = (13)

h{Q—%dnT +%(n—1)/1T} (14)
The inventory cost of the product is:
E[W,]=j/4 (15)

According to the relevant theories of probability theory
and queuing theory, the following conclusions are obtained.

M E[(T =W, )+ (T =W, )+ (T =W,p )|
=h [AT? —E(W, +W, +.....+W,; ) |
=hr[/1T2—(l+g+i+ ...... +£ﬂ (16)
A A A 2
2
_p AT
2

Then, the inventory cost of products waiting for repair in
the whole order cycle (nT) is:
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s=nh 22— (17)

The average total cost of the whole order cycle is:

C@Q,T)=h, [Q—%dnT +%(n—l)lT}+

(18)
h E+
2

r

Co C,+KQ

nT

The main reason why express companies are reluctant to
carry out packaging recycling is that the recycled packaging
is difficult to reuse, and the fundamental reason is the lack of
standardized packaging. In order to solve this problem, it is
necessary to carry out standardized design for the use of
express packaging. The newly designed packaging should
conform to the characteristics of environmental protection,
lightness, not easy to be extruded and deformed, and easy to
be recycled, which is conducive to improving the recycling
rate. Based on the traditional inventory cost control model,
this paper studies the reverse logistics inventory cost control
model. Through the specific implementation of reverse
logistics related assumptions, assuming that the return rate
of dealers is determined and the consumption demand of
enterprises is uncertain, the model is established to solve the
practical problems in the process of reverse logistics
inventory cost control.

+C. A+

C. The Realization of Reverse Logistics Inventory
Control

In transportation and other industries, some packaging
can be used repeatedly, such as cartons, glass bottles,
containers, pallets, etc. For such large packages as
containers, they are usually stored in the container yard
when they are not in use. If there is a need to use containers,
the containers will be sent to the place where they need to be
used, and the empty containers after use will be sent back to

Volume 16, 2022

the container yard from the receiving party for simple
cleaning and maintenance. For packaging like glass bottles,
they can be reused with simple cleaning and testing. Then
use the reverse network.

The value of recycled waste products is generally low,
such as waste metal, plastic, paper, glass, etc., but the
recycling process requires the use of advanced treatment
technology and special equipment, and the investment cost
is high. Therefore, the recycling center is often built in a
centralized way, which is convenient for the centralized
treatment of large quantities of waste products to achieve
economies of scale. In general, the structure of recycling
reverse logistics network is relatively simple, as shown in
Figure 8.

The reason of remanufacturing reverse logistics is that the
economic value can be recovered by repairing the recycled
products. The object of remanufacturing is high value
products, such as engine, electromechanical equipment,
electronic components, etc. During the optimization design
of the sales return operation process, the control point
standards of the platform sales return operation process are
described, as shown in Table 1.

As the remanufacturing process is closely related to
product production, the process is often completed by the
original product manufacturer. Considering that the repaired
products need to be put into the market again for sales
activities, which coincides with the market of traditional
new products, the remanufacturing reverse logistics network
and forward logistics distribution network can be integrated
to form a multi-level, closed-loop logistics network. Based
on the current express business process, the reverse logistics
system for express packaging recycling is designed, and its
system structure is shown in Figure 9. At present, the
express business process is mainly composed of five steps:
receiving, packaging, transportation, sending and signing.

Packaging manufacturer |  Product manufacturer 3 Packaged products (with
green dot logo)
A T
‘ | "Green dot"
| | fee
I
| L L
Recycling plant DSD retailer
A - 3 T T
| <N | | Investment
-

| 7 ~ Signa N and A

t - contract I | construction
l ~

Recycler € — — — Collection box { — — consumer
P Forward logistics —_———_——) Reverse logistics

Figure 8. Structure and function optimization of DSD packaging reverse logistics control system

Table 1. Operation control description of reverse logistics of the system
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Step Control name Control standards Res%(():;flble
01 Apply for return - customer
02 Record reason / pull / return ~ The driver should clearly indicate the reason for backing up in the driver

to warehouse document (or system)
There are more than 5 people There are 1-2 standard personnel for each warehouse;
03 . Sales returnees
in the sales and return queue -
When there are more than 5 drivers queuing up to return goods on
site, the sales return personnel shall inform the return supervisor to
increase the manpower, including all callable return personnel and
Inform the document document personnel, and inform the designated person in charge of
04 supplement and the unit to Meixian delivery to maintain order on site; Sales returnees
receive the goods In case of frequent and centralized return of goods by drivers, the
salesmen should timely feed back the abnormalities to the regional
warehouse quality control, and observe the rules to make
typesetting adjustment
The independent return area is set, and the non return area is
equipped with two tables to separate the driver from the return
personnel, and two electronic scales are equipped;
. . When going back, it should be clearly marked, and attached with
Arrange drivers to line up to .
05 . the name, telephone number and photo of the return supervisor and  Sales returnees
receive the goods . .. . .
the person in charge of Meixian delivery site;
The driver should be patient to persuade the driver to wait for the
goods to be received if there are less than 5 people in line at the
scene
06 Weighing and testing of Weigh the actual goods ar.ld check whether the goods are consistent Sales returnees
goods to be returned with the documents
07 In line with the sales return According to the inspection standard of sales return
standard
08 Refuse, driver take away If not, communicate with the derGI’. patiently and return the goods driver
to the driver
Black ball point pen, a line on the receipt, cross out the whole line;
Confirm the signature on the ~ On the last side of the marking part, the sales return officer shall
09 N ) . . C Sales returnees
customer’s receipt sign for confirmation and affix the seal of sales return at the signing
place;
U U U U Ry U R U i iy g |
Packaging recycling and direct utilization |

The main reason why express companies are reluctant to
carry out packaging recycling is that the recycled packaging
is difficult to reuse, and the fundamental reason is the lack of
standardized packaging. In order to solve this problem, it is
necessary to carry out standardized design for the use of

Receiving and

sending

Unified packagi

\4

transport ——| Terminal distribution —> Sign for

Loss of

packaging

Processing center [ — - —:—" — Recycling transfer station € ——-—-—" -

—_—— e — = ¥ Forward logistics
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express packaging. The newly designed packaging should
conform to the characteristics of environmental protection,
lightness, not easy to be extruded and deformed, and easy to
be recycled, which is conducive to improving the recycling
rate. The standardized design of express packaging mainly
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considers from three aspects: the selection of packaging
materials, packaging size and express packaging. Such as
the packaging of household appliances, beverages, and bulk
commodities. The industries that re-use packaging
reasonably include beer and beverage industries, and
recyclable supplies such as glass, plastic bottles, and paper
packaging. Especially with the popularity of online
shopping, in the current business of online shopping
ordering products, errors in the ordering process of
consumers or errors in the delivery of goods occur from time
to time.

III. ANALYSIS OF EXPERIMENTAL RESULTS

In order to verify the effect of the reverse logistics
inventory control of the research method and the control
decision at different costs, the method proposed by Dutta et
al. [2] is compared with the traditional method and this
method. To verify the effectiveness and solution of the
algorithm, the enterprise examples and standard calculation
examples are simulated and tested respectively. The specific
experimental environment is shown below. Client software
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environment: Windows 8 operating system, Dreamweaver
CS5 development platform; client software environment:
Windows Server 2012 operating system. A commercial
server is used to deploy the experimental environment, and
the client is connected through the Internet for program
access. The specific hardware environment is described in
Table 2.

Based on the above environment, using Excel to analyze
the demand, we can get the system operation efficiency
characteristic diagram as shown in Figure 10.

Table 2. Experimental environment settings

Name Remarks
CPU Quad core processor
. NVIDIAGeForceGT750M independent
Chip )
graphics card
Hard
disk 6000 rpm
Memory RPM

System operation cfficiency

The paper system

0.2

Traditional system

T T 1
160 180 200

Number ( thousand)

Figure 10. Comparison and detection of system operation efficiency

control accuracy

520

515 ———— o+

The paper system

Traditional system
510

505

500

455 T T T

T
0.4 0.5 0.6 0.7 0.8

Number ( thousand)

Figure 11. Comparison and detection of system control effect

Under the condition that the periodic demand
approximately obeys the normal distribution, the efficiency
of this system is obviously higher in the actual control and
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management process. The stability test results of the control
system can be obtained by further calculation, as shown in
Figure 11.
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According to the data analysis, this system has high
control accuracy and efficiency in the use process. Because
the optimal production lot Q and the maximum expected
profit e (R) are inversely proportional to the product
transportation rate b, that is, the larger the product
transportation rate is, the lower the optimal production lot
and the maximum expected profit are. Therefore, the
manufacturer should improve the quality, strictly control the
transportation rate, and reach an agreement with the dealer
on transportation matters standard. Under the condition that
other conditions remain unchanged, increase the value of
recovery rate a in turn. At this time, the production order
cycle, total production time, order quantity, average total
cost can be obtained from the formula in turn, and the
production lead time L=0.2T. Their changes are shown in
Table 3.

Table 3. Comparison of decision quantity of reverse logistics under
different recovery rates
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this paper chooses two recovery rates to change the unit
shortage cost to analyze the sensitivity of four decision
variables under the condition that the other conditions are
unchanged. Their changes are shown in Table 4 and Table 5.

Table 4. Comparison of the change of decision-making of reverse
logistics control under the cost of shortage of different units

(a=0.25)
Unit Produc Order Maxim Avera
shortage  tion order  quantity um ge total
cost h; cycle T* Q* shortage cost C*
B
10 6.06 65.93 32.97 463.94
20 5.25 57.12 19.05 514.8
30 4.95 53.86 13.47 537.98
40 4.79 52.12 10.42 551.23
50 4.70 51.14 8.52 559.84
60 4.63 50.37 7.20 565.87
70 4.58 49.83 6.23 570.34

Table 5. Comparison of reverse logistics control decision quantity
under different unit shortage cost (a = 0.65)

Rec Producti Produ Total Product Avera
ove onorder ction productio cycle ge
rya cycleT* lead ntime t* order total
time quantity cost
Lt Q* c*
0.1 5.75 1.15 2.02 85.82 363.55
5
0.2 5.89 1.18 1.88 82.93 365.84
5
0.3 6.08 1.22 1.75 79.84 366.89
5
0.4 6.31 1.26 1.61 76.24 366.32
5
0.5 6.62 1.32 1.48 72.36 364.10
5
0.6 7.01 1.40 1.35 54.54 311.26
5
0.7 7.54 1.51 1.21 50.82 309.42
5

Unit Productio Order Maximu  Average
shortage n order quantity m total cost
costh;  cycle T* Q* shortage C*
B

10 7.18 55.69 27.85 626.91
20 6.21 48.19 16.06 670.06
30 5.86 45.45 11.36 689.58
40 5.68 44.08 8.83 700.77
50 5.56 43.15 7.19 708.03
60 5.48 42.52 6.07 713.13
70 543 42.13 5.27 716.91

From the table, it can be seen that when the recovery rate a
is greater than 0.65, the total production time has been less
than the production lead time, which indicates that the
returned products have been sufficient to meet the demand,
that is, the manufacturer can meet the product demand of the
market without further production in advance. In general,
the recovery rate has a great influence on the inventory
decision-making involved above. In the actual production,
the recovery rate is also an important reference index used
by most enterprises to control the cost of enterprises. But as
far as the recovery rate of products is concerned, whether it
is the prediction of it or the development of recycling work,
it is a very difficult task for the enterprises now. But it is
undeniable that the effective adjustment of the recovery rate
can make the order cycle, ordering cost and inventory cost of
the manufacturer reach a best balance point, so that the
enterprise can get more profits. In the actual market, the
inventory model under the condition of allowing shortage is
not only the recovery rate, but also an important index of
unit shortage cost. Recycled products need to be classified
and inspected. Recycled products that do not meet the
requirements are treated as waste, and the rest are left in the
recycled product inventory for remanufacturing. Therefore,
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From this we can know that when the recovery rate is
small, the unit shortage cost has a greater impact on the
average total cost. This is because in the case of low
recovery rate, the returned products are not enough, and the
products that can be used to replenish the inventory are not
as many as when the recovery rate is high. In addition, the
development trend of the average total cost is also consistent
with the actual situation, because with the increase of
shortage cost, the production enterprises have to shorten the
order cycle, improve the inventory storage and reduce the
shortage in order to obtain greater profits, and this
decision-making behavior is bound to increase the
corresponding average total cost.

IV. DISCUSSION

With people’s increasing attention to environmental
protection, many legislations require manufacturers to be
responsible for the whole life cycle of products, which
makes reverse logistics more and more concerned by all
sectors of society. Foreign research in this field has made
some achievements and has been applied in practice.
China’s research in this field has just started, the theory and
practice lag behind foreign countries, the relevant inventory
model research is also limited, and the practice of enterprises
is even less.

We designed the reverse logistics inventory control
system of e-commerce packaging recycling from the
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hardware and software parts respectively. The inventory
cost of finished products, including the inventory cost of
new products and the cost of repaired goods, and the
relationship between the inventory cost of new products are
calculated. Here we simplify the calculation process and
optimize the efficiency of the algorithm. Experiments show
that the system designed in this paper has strong advantages
in inventory control.

V. CONCLUSIONS

Reverse logistics can be continuously developed under
the background of the development of circular economy, and
recycling and utilization of waste or surplus logistics along
the opposite direction of product manufacturing and
production, which can greatly reduce the cost of materials in
the production of enterprises, and indirectly play a positive
role and significance in the management of production cost
and inventory cost. That is to say, the related problems of
reverse logistics are closely related to the inventory cost
management of enterprises. In previous studies, some have
proposed multi-objective logistics network models, and
some have used the Hybrid Fuzzy Multi-Criteria Decision
Making (MCDM) method to help companies select and
evaluate different third-party reverse logistics providers,
which provides an opportunity for logistics network
operations. Certain help. But it also needs to improve the
algorithm flow.

This paper takes Shanxi as an example, from the
perspective of reverse logistics, distinguishes the network
sales mode and the traditional sales mode, and makes a
comprehensive study on the enterprise inventory
management and inventory control. In this paper, the basic
theory of reverse logistics is studied and analyzed in a paved
way; Secondly, it points out the particularity of reverse
logistics inventory control and the status quo and
influencing factors in the process of reverse logistics
inventory cost management. The paper defines the cost of
reverse logistics inventory control in different aspects. In
this paper, there are problems in inventory cost management,
different network sales model and traditional sales model,
and different inventory cost control models are established
to make the problem more clear and solve the model. Finally,
the model is analyzed by numerical examples, and the
optimal control scheme and the quantity of logistics are
determined. Under the guidance of the development strategy
of circular economy, the optimization of cost control based
on reverse logistics can be realized, and the optimization
management measures of the whole inventory can be
realized through reverse logistics.
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