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Abstract 

In the logistics decision-making of supply chain management, both professional logistics enterprises and enterprises that need to use the logistics 
system are pursuing efficient, low-cost, convenient and fast business model and effective management methods. Firstly, the paper analyzes the 
development background, importance, feasibility and necessity of supply chain management, and formulates the classification summary from 
customer relationship management, supplier relationship management and internal manufacturing process of supply chain. This paper analyzes 
the importance of supply chain management. Combined with the future development trend, the importance and urgency of theory and application 
are analyzed. Then it introduces the important relationship of logistics decision-making in supply chain management and its development status. 
In the study of logistics distribution optimization decision-making mechanism based on supply chain management, this paper establishes the 
optimization decision-making model, formulates the decision- making principles, analyzes and evaluates the decision-making conditions, and 
determines the logistics decision-making objectives. 
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1. Introduction  

The concept of supply chain (SC) was put forward in the 1980s. In recent years, with the development of global 

manufacturing industry, the new mode of supply chain management has been widely used in various industries, and 

there is no unified definition [1]. Generally, supply chain is based on value chain theory. In every link of the supply 

chain, information communication, data exchange and work collaboration can achieve more efficient enterprise, the 

whole production, distribution, sales and service related activities, provide the operating system to shorten the cycle, 

reduce customer response time, reduce inventory, and improve enterprise profitability [2]. With the introduction of the 

concept of global supply chain management, people realize that there is considerable system engineering in the whole 

supply chain, from product design, raw material or component procurement, production planning and process 

organization within the factory, to marketing, product distribution and delivery to the end users, it involves the whole 

management framework of centralized procurement, centralized marketing control, centralized inventory management 

and distribution, as well as a series of cross regional laws, regulations, standardization and other issues [3].Other 

paragraphs are indented. 

In the past 20 years, with the development of technology, especially the information technology represented by 

network, it has been widely used in production, circulation, consumption and other fields [4]. With the global economic 

integration and the formation of the concept of world factory, the importance of modern logistics is very prominent. 

Effective logistics management, reduction of material consumption and improvement of labor efficiency are known as 

another way for logistics enterprises to improve their income in addition to productivity [5]. The organization degree 

and level of modern logistics comprehensively reflect the comprehensive ability and social service level of a country 

or region, and become one of the important indicators to evaluate the economic advantages of a country or region [6]. 

Modern logistics includes transportation, storage, packaging, loading and unloading, recycling, circulation and modern 

information technology. The content of modern logistics management is extensive and profound. A correct 
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understanding of the functions, structures and organizational plans of various logistics subsystems is the fundamental 

guarantee for the optimization of the logistics system and the overall optimization of the supply network [7]. 

Distribution is the combination of "distribution" and "delivery" with transportation as the carrier. As far as 

"distribution" is concerned, it realizes the scientific allocation of goods through optimized decision-making. As far as 

"delivery" is concerned, it realizes the location transfer of goods through transportation. Therefore, "distribution" is the 

optimized integration of transportation service function and modern logistics demand, and is the extension of 

transportation system in function. In addition, "distribution" is supplemented by a variety of other value-added services, 

such as picking, sorting, packaging, segmentation, circulation processing, assembly, loading and so on [8]. The more 

successful logistics models in China are Jingdong and Shunfeng. They have a common feature, that is, the warehouse 

and distribution center into one [9]. Therefore, in the logistics decision-making based on supply chain management, 

the selection of distribution center is the core of decision-making model. For a logistics distribution enterprise, due to 

the large investment in the construction of the distribution center itself, the cost of demolition and relocation after 

completion is very high. Therefore, once the address is determined, a relatively stable distribution route of the logistics 

enterprise will be formed in a certain period of time, which will determine the distribution cost of the whole enterprise 

and affect the enterprise benefit [10]. 

2. Literature Review 

2.1. Evolution of Supply Chain Management 

The concept of the supply chain emerged in the 1980s as a response to the evolving landscape of the global 

manufacturing industry [11]. Over the years, supply chain management has become a pervasive practice in various 

industries, yet a universally accepted definition remains elusive. Rooted in value chain theory, the supply chain 

emphasizes the efficiency gained through information communication, data exchange, and collaborative efforts across 

every link of the chain [12]. This interconnected approach extends from production and distribution to sales and service 

activities, fostering a system that shortens cycles, reduces response times, minimizes inventory, and enhances overall 

enterprise profitability. 

2.2. Global Supply Chain Management and System Engineering 

The introduction of global supply chain management has unveiled the intricacies of system engineering within the 

entire supply chain. This encompasses the comprehensive management framework, involving centralized procurement, 

marketing control, inventory management, and distribution [13]. The realization of these complexities underscores the 

need for a holistic understanding of cross-regional laws, regulations, and standardization to address challenges in 

product design, procurement, production planning, and marketing. 

2.3. Technology and the Information Age 

The past two decades have witnessed a technological revolution, especially with the widespread adoption of 

information technology networks in production, circulation, and consumption [14]. As economies integrate globally 

and the notion of a world factory takes shape, the role of modern logistics becomes increasingly prominent. Modern 

logistics, encompassing transportation, storage, packaging, loading and unloading, recycling, circulation, and 

information technology, not only optimizes the logistics system but also serves as a key indicator of a country or 

region's economic advantages [15][16]. 

2.4. Logistics and Distribution: A Symbiotic Relationship 

Distribution, as the amalgamation of "distribution" and "delivery," relies on transportation as its carrier. It achieves 

scientific goods allocation through optimized decision-making and location transfer through transportation [17][18]. 

Successful logistics models, exemplified by industry leaders like Jingdong and Shunfeng, highlight the integration of 

warehouse and distribution centers, emphasizing the pivotal role of distribution center selection in logistics decision-

making [19][20]. 
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3. Algorithm establishment 

3.1. BP algorithm specific algorithm 

Suppose that there are m neurons in the input layer, n neurons in the output layer and l neurons in the hidden layer of 

the three-layer BP neural network. The optimal number of hidden layer nodes l can be calculated according to formula 

(1)  

𝐿 = √𝑚 + 𝑛 + 𝑐      (1) 

Multi objective approximation method of evaluation index. In this paper, we consider the decision problem of N 

indexes and M alternatives, that is, there are m known points in the n-dimensional objective space. In order to measure 

the advantages and disadvantages of the M points, we first define the ideal point f *, and then select the point closest 

to the ideal point from the m points as the optimal solution. 

For output layer neurons, the input and output are the same. The operation characteristics of hidden layer node and 

output node are as follows, 

𝑛𝑒𝑡𝑗𝑘 = ∑ 𝑤𝑗𝑖𝑂𝑖𝑘𝑖       (2) 

𝑂𝑗𝑘 = 𝑓(𝑛𝑒𝑡𝑗𝑘)       (3) 

Where k is the current input sample, wji is the connection weight from neuron I to neuron J, Oik is the current input of 

neuron Ojk is its output. f  is a non-linear differentiable non decreasing function, which is generally sigmoid type 

function 

𝑓(𝑥) =
1

1+𝑒−𝑥       (4) 

Let the network output error be: 

𝐸𝑘 =
1

2
∑ (𝑦𝑗𝑘 − 0𝑗𝑘)

2
𝑗       (5) 

Here's 𝑦𝑗𝑘 and 𝑂𝑗𝑘 is the expected output and the actual output of neuron J respectively. Suppose 𝐸𝑘 = ∑𝐸𝑘 is the sum 

of the output errors of all samples in the whole training set. The weight debugging formula is as follows: 

∆𝑘𝑊𝑗𝑖 = 𝜂𝛿𝑗𝑘𝑂𝑖𝑘 , 𝜂 > 0       (6) 

Where, 𝛥𝑘𝑤𝑗𝑖 is wjiThe adjustment value of Ji, 𝜂 is the learning rate, or step size. If J is the output neuron of the network, 

𝛿𝑗𝑘 = (𝑦𝑗𝑘 − 𝑂𝑗𝑘)𝑓′(𝑛𝑒𝑡𝑗𝑘) 

3.2. Multi index decision evaluation 

In a standardized decision problem with n indices, the distance between any scheme AI and the ideal point(1,1,…,1)1 

× n distance is 

𝑆𝑖 = ∑ 𝑊𝑗
𝑛
𝑗=1 . (𝑟𝑖𝑗 − 1)2     (8) 

In the formula, the weight square of the j-th index. 

For K and 1, if: 

𝑆1{𝑆1 = ∑ 𝑊𝑗
𝑛
𝑗=1 . (𝑟1𝑗 − 1)2} ≥ 𝑆𝑘{𝑆𝑘 = ∑ 𝑊𝑗

𝑛
𝑗=1 . (𝑟𝑘𝑗 − 1)2}     (9) 

The set Ω of alternative ordered pair (k, 1) is Ω = {K, 1} and alternative K is better than 1}, if s_ 1≥S_ k. Then the 

order of the approximation method is consistent with the ordered pair (k, 1), that is, the degree of consistency is zero. 

Otherwise, the order of the approximation method is inconsistent with the ordered pair (k, 1), and the degree of 

inconsistency depends on 𝑆𝑘−𝑆1. The order pair (k, 1) inconsistency is as follows: 

 (𝑆1 − 𝑆𝑘) = {
0 𝑤ℎ𝑒𝑛 𝑆1 ≥ 𝑆𝑘

𝑆𝑘 − 𝑆1  𝑤ℎ𝑒𝑛 𝑆𝑖 > 𝑆𝑘
     (10) 
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Then (S1−Sk)=max[0, 𝑆𝑘−𝑆1]. the sum of all the ordered pair inconsistencies in Ω is obtained, then the total 

inconsistencies G  

𝐺 = ∑ (𝑆𝑖 − 𝑆𝑘)+
(𝑘,1)𝜖Ω       (11) 

When the order pair is consistent with the order pair, B is minimal and G > B. In order to avoid the trivial solution of 

the problem, a positive number h is introduced, and G > b is changed to G-B = H 

𝐺 − 𝐵 = ∑ (𝑆1 − 𝑆𝑘)+
(𝑘,1)𝜖Ω − ∑ (𝑆1 − 𝑆𝑘)−

(𝑘,1)𝜖Ω = ∑ [(𝑆1 − 𝑆𝑘)+ − (𝑆1 − 𝑆𝑘)−](𝑘,1)𝜖Ω   (12) 

ℎ = ∑ [(𝑆1 − 𝑆𝑘)](𝑘,1)𝜖Ω       (13) 

In this way, the square of the index weight is 𝑊𝑗 can be obtained by solving the following linear programming problems 

Take 𝑍𝑘1 is the inconsistency degree of ordered pair (k, 1) sorted by index approximation method 

𝑍𝑘1 = max [0, (𝑆1 = 𝑆𝑘)]     (14) 

There are: 

𝑆1 − 𝑆𝑘 = ∑ 𝑊𝑗
𝑚
𝑗=1 . (𝑟1𝑗 − 1)2 − ∑ 𝑊𝑗𝑗 . (𝑟1𝑗 − 1)2     (15) 

Open: 

∑ 𝑊𝑗
𝑚
𝑗=1 ∙ (𝑟𝑖𝑗 − 𝑟𝑘𝑗)2 − 2 × ∑ 𝑊𝑗𝑗 ∙ 1 ∙ (𝑟𝑖𝑗 − 𝑟𝑘𝑗)   (16) 

3.3. Transportation rationalization and optimization 

prove the efficiency of logistics management, it is necessary to continuously improve the optimization and upgrading 

of logistics management information system, new transportation route plan, establish flexible transportation and 

circulation network, and effectively track the goods of various means of transportation. At the same time, improve the 

transaction quality, improve the implementation quality of logistics operation instructions, grasp the requirements of 

customer service from the overall perspective, greatly improve customer satisfaction, improve the efficiency of 

payment collection. The economic pressure of enterprises can alleviate the pressure of enterprises caused by large 

transaction costs in the whole logistics process. Second, in view of the core competitiveness of enterprises, we should 

make use of the purchasing power and cargo control ability of logistics companies to obtain lower freight quotations 

from transportation companies or other logistics service providers, so that the transportation units can realize and reduce 

costs. At the same time, we should strengthen cooperation with other enterprises, make rational use of unit mass and 

unit volume in the process of logistics transportation, reduce costs and make enterprises obtain more benefits. Finally, 

it is necessary to strengthen the logistics function, through the integration effect of the supply chain, form all aspects 

of dealers, circulation enterprises and customers, and carry out comprehensive management through the supply 

network. 

4. Modeling Method 

The mixed integer programming method can be used to model the vehicle scheduling problem 

𝐶 = min (∑ (𝑂𝑖𝑗𝑘𝑡𝑖𝑗𝜇) + ∑ 𝑃𝑖(𝑡𝑖)𝑛
1𝑖,𝑗,𝑘 )     (17) 

The constraint conditions are as follows: 

∑ 𝑋𝑖𝑘 = {
𝑚, 𝑖 = 0

1, 𝑖 = 1, … , 𝑛
𝑚
𝑘=1       (18) 

∑ 𝐼𝑖𝑋𝑖𝑘 ≤ 𝐿𝑘 ∈ 𝐾𝑛
𝑖=1        (19) 

∑ 𝑂𝑖𝑗𝑘 = ∑ 𝑂𝑖𝑗𝑘,∀𝑘 ∈ 𝐾𝑛
𝑗=1

𝑛
𝑖=1       (20) 

𝑆0
𝑘 + ∑ ∑ 𝑂𝑖𝑗𝑘(𝑡𝑖𝑗 + 𝑆𝑖) ≤ 𝑆𝑅

𝑘 , ∀𝑖, 𝑗 ∈ 𝐺0 , 𝑘 ∈ 𝐾    (21) 

𝑡𝑖 + 𝑆𝑖 + 𝑡𝑖𝑗 − 𝑀(1 − 𝑂𝑖𝑗𝑘) ≤ 𝑡𝑗, ∀𝑖, 𝑗 ∈ 𝐺0, 𝑘 ∈ 𝐾   (22) 
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Where: u is the operating cost per unit time, including vehicle cost and personnel cost. 𝑝𝑖(𝑡𝑖) As a penalty function, in 

order to meet the customer's time requirement, the time 𝑡𝑖 is the set of all vehicles, k = 1 ,…,m{};𝐺𝑘 customer collection 

for vehicle service, 𝐺0 is all nodes composed of distribution center and customer point, 𝐺0 = 𝐺 ∪ {0}, where {0} 

represents the distribution center; 𝑡𝑖 is the time when the vehicle arrives at customer I; 𝑡𝑗𝑖 is the driving time of the 

vehicle from customer I to customer J (constant); 𝑙𝑖  is the demand of customer I (constant); 𝐿𝑘 is the maximum loading 

capacity of the vehicle (constant, depending on different models); 𝑠𝑖 is the residence time of the vehicle at customer I 

(constant); 𝑆𝑘 is the departure time of vehicle K; 𝑘 is the required return time of vehicle K (constant); m is a very large 

positive number (constant). 

5. Evaluation Results and Research 

The weekly cost forecast data and delivery cycle are shown in Table 1. It can be concluded from table 1 that the total 

cost of strategy 2 and strategy 3 tends to be the same, which is 6% lower than strategy 1. The service level of delivered 

water balance shows that strategy 2 is 19% higher than strategy 1, and strategy 3 is 3.9% higher than strategy 1.  

Table 1. Total cost and delivery cycle of a month 

Week Total cost Delivery cycle (days) 

 Strategy 1 Strategy 2 Strategy 3 Strategy 1 Strategy 2 Strategy 3 

1 156984 154879 165421 1.31 1.10 1.56 

2 176843 154792 159745 1.15 1.10 1.21 

3 190215 165487 164851 1.61 1.10 1.06 

4 165249 170641 174230 1.01 1.10 1.14 

Average value 172322 161449 166061 1.27 1.10 1.24 

 
Figure 1. Main causes of interference accidents in logistics transportation 

This paper investigates the analysis of all kinds of interference accidents in the transportation process of a logistics 

enterprise in recent five years, and finds that the causes of the accidents are no more than the lack of perfect coordination 

of people, vehicles, roads, environment and management in time and space. Among them, the factor of road interference 

accident mainly refers to the motor vehicle drivers of logistics enterprises. The survey shows that drivers' misjudgment 

of road information leads to 82% of all transportation accidents. Vehicle operation, road traffic safety design is not 

perfect, traffic environment, such as weather, logistics scheduling personnel management account for a small part, but 

the enterprise in the logistics decision-making time should also consider all the influencing factors, make perfect 

countermeasures. 
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Figure 2. The logistics decision-making situation of an enterprise using data visualization software in recent four 

years 

In this paper, when investigating and analyzing the influencing factors of enterprise logistics decision-making, we 

noticed that one of the related factors of enterprise logistics efficiency rising in recent years is data visualization 

operation software for logistics decision-making. According to the visualization is a very important research topic of 

computer science and technology, it is the use of computer technology to deal with massive and complex data, data 

results generated in daily life and production will be transformed into graphics or images to show to the information 

receiver, and human-computer interaction processing theory of a theoretical method and technology. Enterprises need 

to deal with a lot of data when building logistics decision-making model. The flexible use of data can more clearly 

analyze the development of the industry. Data visualization analysis can help enterprises improve the efficiency of 

management decision-making. The construction of enterprise logistics decision-making model based on supply chain 

management should keep up with the trend of the times and use high and new technology, so as to obtain 

competitiveness in the era of information explosion. 

6. Conclusion 

With the continuous development of global economic integration and the continuous improvement of supply chain 

management theory, there are few recent literatures on Supply Chain Management Based on enterprise logistics, but 

its necessity has always affected the construction of enterprise logistics decision-making model. In the process of 

pursuing rapid and new trends in enterprise development, various problems often occur, even under immature 

consideration, resulting in enterprise losses. Many enterprises' logistics is difficult to move forward under the cover of 

new technology. Only by ensuring the effectiveness of the current decision-making, new technology is the icing on the 

cake. In this paper, through the research on the development of enterprise logistics decision-making model based on 

supply chain management, the multi index decision-making evaluation and vehicle scheduling model are proposed, 

and the experimental investigation is carried out. By analyzing the logistics cost and transportation cycle under different 

decision-making models, the optimal decision-making model is found. With the aggravation of international 

competition, supply chain management has become the key for enterprises to obtain market competitiveness in the 

future, which puts forward higher requirements for logistics management, making the modern logistics distribution in 

the supply chain environment emerge as the times require. Based on the advanced concepts and methods of supply 

chain management, such as system management and collaborative decision-making, this paper studies the core theory 

and method of building material decision-making model, which greatly enriches and enriches the results of qualitative 

analysis. 
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