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Abstract 
Based on Topics evaluation, 0-1 planning and multi-objective optimization method, this 
paper studies the problem of raw material ordering and transportation in production 
enterprises. Starting from the production needs of the enterprise, four indicators of 
supply capacity, supply stability, supply risk and raw material delivery capacity are 
constructed for quantitative analysis. Weight, based on the AHP weighted Topsis 
evaluation model to score quantitative indicators. Finally, the most important suppliers 
are listed according to their ratings. The 0-1 planning model takes the choice of suppliers 
as the decision variable to meet the weekly student demand as the constraint and takes 
the minimum number of suppliers as the objective function. The minimum supply 
quantity of the supplier is obtained by solving the genetic algorithm. Then the weekly 
supply of the supplier meets the production demand as the constraint condition, and the 
weekly minimum ordering cost of raw materials is used as the objective function. Weekly 
optimal ordering plan. Finally, the selection of suppliers and forwarders is used as the 
decision variable. The minimum loss rate is used as the objective function to establish a 
0-1 planning model to obtain the optimal forwarding plan. 
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1. Introduction 

Manufacturers need to ensure production, so they need to make an ordering and transportation plan 
for producing raw materials in advance according to their production capacity. However, due to the 
instability and volatility of suppliers' supply, the formulation of ordering and transportation plans 
becomes extremely important. 

In this paper, mathematical modeling is carried out on the rational arrangement of the raw material 
ordering and transshipment used by a building and decorative panel production enterprise. 

Establish a comprehensive evaluation system about supplier supply characteristics' importance to 
select the most critical suppliers. 

According to the supplier's supply capacity, the raw material ordering and transshipment plan are 
formulated so that the three indicators of the supplier, cost and loss, can be minimized, respectively. 

In order to quantitatively analyze the problem and choose to establish a mathematical model to 
evaluate the importance of ensuring the production of enterprises, we decided to establish an 
evaluation index system from the four perspectives of supply stability, supply ability, supply risk, and 
raw material delivery ability after referring to relevant literature. Analytic Hierarchy Process (AHP) 
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calculates the weights and then uses the Topics evaluation model with distance weights for a 
comprehensive evaluation to determine the optimal supplier. 

Then, it is explored from multiple dimensions: the minimum number of suppliers required to meet 
the enterprise's production capacity, the most economical weekly ordering plan, and the lowest 
weekly transport loss rate. A total of three ordering schemes have been formulated. We use the 0-1 
planning model to find the minimum number of suppliers that meet the weekly daily production[1,2]. 
The most economical use of the raw material ordering scheme is to construct the raw material price 
objective function according to the proportion of the purchase unit price, with weekly Raw material 
requirements establishing an optimization model for constraints. Aiming at the loss rate of the weekly 
transshipment plan, the 0-1 planning model is also constructed with the objective function of 
establishing the loss rate with the lowest price. In addition, to simplify the problem, we divide the 
suppliers into three categories: A, B, and C for calculation. 

2. Method 

2.1 An Analysis Model of the Importance of Ensuring the Production of Enterprises 

The purpose of establishing this model is to comprehensively evaluate the importance of the existing 
supplier's order quantity and supply data to ensure the production of the enterprise, which requires 
the setting of the indicators of the evaluation importance. 

When ordering raw materials, manufacturers must consider the following aspects, namely supply 
capacity, supply stability, supply risk and raw material delivery capacity, and whether the supplier 
can supply the raw materials required by the enterprise with quality and quantity is A criterion for 
judging importance. In order to quantitatively analyze the importance of each supplier to the 
production of the enterprise, we set the supply volume, supply stability, supply risk and raw material 
delivery capacity as the four indicators for constructing the evaluation index system with reference 
to the above standards. 

From the perspective of the enterprise, in order to meet the production needs of the enterprise, it needs 
to produce a large amount of raw materials, so the supply quantity is a standard to measure the 
importance of the supplier. The larger the supply quantity, the higher the importance of the supplier. 
The indicator can be expressed as: 

 

I = ∑ g                                          (1) 

 

where g  represents the supply quantity of supplier i in week j. 

In order to ensure the normal production of enterprises, enterprises need a steady supply of raw 
materials. Whether the supplier can supply raw materials stably is also an important indicator for 
importance judgment. Too small or too large supply will lead to the problem of enterprise turnover. 
So from a business point of view, a stable supplier should be able to control the weekly supply within 
a reasonable range. Therefore, the index of supply stability can be expressed as: 

 

  I = ∑[(d − g ) − (d − g )]                             (2) 

 

Among them,d  represents the weekly average order quantity for supplier i,g  represents the weekly 
average supply quantity of supplier i, and d  represents the supply quantity of supplier i in the jth 
week. 

Supplier risk is that downstream enterprises cannot operate normally or their daily operations are 
affected due to uncertain supply, thereby damaging the entire supply chain. The greater the supplier 
risk, the greater the impact on the enterprise. That is to say, the inability to meet the order quantity 
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will directly lead to the inability to guarantee the production demand of the enterprise. Therefore, we 
define the supply risk as the proportion of the total number of weeks of insufficient supply in the 
order quantity, and the indicator can be expressed as: 

 

I =                                            (3) 

 

Where n  is the number of weeks of undersupply order quantity. 

According to the analysis of suppliers, the amount of raw material delivered by suppliers to the 
enterprise may be too much or too little compared with the order quantity. Too much will affect the 
early spring arrangement of the company's raw materials, and too little will affect the production of 
the company, so we take the total supply. The ratio to the total order volume is used as a measure of 
delivery capacity, which can be expressed as: 

 

I =
∑

∑
                                          (4) 

 

where d  represents the order quantity for supplier i in the jth week. 

2.2 Weighted Topsis Evaluation Model based on AHP 

At present, there are many models for evaluating the pros and cons of indicators, such as 
comprehensive index method, analytic hierarchy process, RSR method, fuzzy comprehensive 
evaluation method, gray system method, etc. These methods have their own characteristics and 
advantages and disadvantages. Among them, the TOPSIS comprehensive evaluation method is a 
decision-making method in the multi-objective decision-making analysis of limited schemes in the 
system[3,4]. This method has the characteristics of simple calculation, reasonable results, and flexible 
application. It can be used for supplier efficiency evaluation and can achieve satisfactory results. Sort 
results. 

The following is a comprehensive evaluation model based on the selected four evaluation indicators 
as the standard. The function of this model is to evaluate and analyze the supplier's ordering and 
supply situation, obtain the evaluation score of each supplier, and use the evaluation score to analyze 
the importance of the supplier to the production of the enterprise. The higher the score, the more 
important it is. 

Among the four indicators for establishing the evaluation model, supply capacity is a very large 
indicator, supply stability and supply risk are very small indicators, and raw material delivery capacity 
is an intermediate indicator. Due to the different dimensions and nature of the four indicators, 
Therefore, they are not comparable, so it is necessary for the county to unify the indicators into a 
consistent indicator. 

First, the data is forwarded for various indicators, that is, the larger the indicator value, the better. 

The formula for converting a "very small indicator" to a "very large indicator" is: 

 

I =                                             (5) 

 

For "intermediate value" to "extremely large indicator", the formula is: 

 

      I =
| |

 (| |)
                                      (6) 
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Then normalize the four indicators after forwarding: 

 

I =
∑

                                         (7) 

 

We use Analytic Hierarchy Process (AHP) to determine the distance weight of Topsis comprehensive 
evaluation system[5,6].The weight coefficients of each index are obtained by solving matlab. as 
shown in the Table 1. 

 

Table 1. Four indicator weights 

 Supply Quantity Supply Stability Supply Risk Raw Material Delivery Capability 

ω 0.07809 0.5222 0.1998 0.1998 

2.3 0-1 Planning Model 

For planning problems, the final ordering plan and transfer plan need to be given. Therefore, 
according to the basic idea of planning problems, starting from the three directions of decision 
variables, objective functions and constraints, carry out planning analysis, and gradually obtain the 
final Answer. 

In the process of solving this small question, it is necessary to find the minimum number of suppliers, 
that is, each supplier selected should supply the production company as much as possible. Since this 
problem mainly explores the supply stage, There is no need to precisely consider the loss situation, 
according to the distribution of the loss rate in the attachment. 

It may be assumed that the upper limit of supply that each supplier can provide is the maximum 
supply of the store at this cycle point in each previous year (there are more choices here). In this 
planning model, The main solution is the minimum number of suppliers. Then, for each supplier, it 
is only necessary to judge whether to choose or not. The planning model clearly requires that the 
objective function is to select the minimum number of suppliers. According to the description of the 
question, we can get some constraints, and we convert them into mathematical language: the text says, 
"In order to ensure the needs of normal production, the weekly suppliers will be The supply quantity 
is brought into the model to solve, and the supplier selection scheme and the minimum quantity are 
obtained, and the comprehensive data obtains the number of suppliers and the specific enterprise that 
the company should select at least to supply raw materials to meet the production needs. 

3. Model Evaluation and Conclusions 

3.1 Advantages of the Model 

1) The weighted Topsis comprehensive evaluation model has no strict restrictions on data distribution, 
sample size, and indicators. It is suitable not only for small sample data, but also for large systems 
with multiple evaluation units and multiple indicators. It is more flexible and convenient. 

2) This paper adopts a planning model to analyze the production planning scheme. The linear 
programming process is simple to calculate and easy to solve. 

3) In this paper, the simulation process is adopted, and the theoretical value is brought into the model 
for many times for simulation, and the data results have more scientific basis. 

4) Through data mining, the selection of evaluation indicators is appropriate and representative. 

3.2 Disadvantages of the Model 

The general mathematical programming model has a slow convergence speed, and may converge to 
the local optimal solution at the same time, but cannot converge to the global optimal solution. After 
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the mathematical programming model is established, the genetic algorithm can be used to assist the 
solution of the planning model, which can greatly improve the solution efficiency, and at the same 
time, the model results will not fall into the local optimal solution. 

Further excavating the hidden constraints in the topic, comparing the results obtained with the topsis 
evaluation model, and screening out some suppliers, the effect will be better. 
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