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Abstract: The feeder is an important machine for the development of modern production, and it has 
a crucial influence on the production speed, production quality and production volume. The 
cabinet-type feeder is a common type of feeder, and it has been gradually popularized and applied 
in the production development due to its storage capacity. However, at present, the discharge 
control of cabinet-type feeder still needs to be further studied. According to the volume control, this 
paper studies the discharge control of cabinet-type feeder to the discharge accuracy of cabinet-type 
feeder. 

With the development of economy, requirements for production continue to increase, and that for 
controlling production process has also gradually increased. The use of modern machines to 
simplify production procedures and improve work efficiency are of great significance to modern 
production, so the improvement of function of cabinet-type feeder has become the focus of current 
research. The cabinet-type feeder is commonly used in the production of tobacco materials, and it is 
mainly used for continuous and uniform transportation or adding materials. During its operation, the 
feeder needs to be adjusted to ensure that it meets the requirements and quality of use. But at 
present, the application of cabinet-type feeder in China is less, and that of cabinet-type feeder based 
on volume control is relatively less. For some industries and work requirements, the perfect 
discharge control of cabinet-type feeder is more conducive to the promotion and application of the 
feeder. 

1. Significance of accurate discharge control of cabinet-type feeder 

The storage function of cabinet-type feeder is therefore popularized by some production 
operations. In modern production, production instruments with high automation level, high 
continuity and high work quality are more preferred. As an important machine for material 
transportation on the production line, the feeder improves its discharge control based on volume 
control, so that the machine can operate more accurately and efficiently, which meets the 
requirements of current production and reflects the level of contemporary production industry and 
that of modern automatic production. The feeder has clear procedure for discharge control, which is 
conducive to the simplification of production process and improving work efficiency. Even for the 
fine production procedures, the discharge control of cabinet-type feeder can reduce the uncertain 
factors affecting product quality from the production source to ensure product quality. In addition, 
the discharge control of cabinet-type feeder based on volume control can improve deficiencies of 
current feeder, enrich functions and advantages of the feeder, and broaden the application direction 
and application area of the feeder. And the feeder has been gradually used in fine production, which 
is beneficial to the promotion and application of the feeder. 

2. Current problems of cabinet-type feeder 

The discharge control of the feeder usually has functions of quantitative control, measurement 
control, metering control, discharge speed control, and anti-overflow control. With the improvement 
of modern industrial level, production requirements and modern automatic production level, the 
functional characteristics of traditional cabinet-type feeder are difficult to meet the demand of 
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production. And the demand for discharge quality and volume control in production is gradually 
increasing. The traditional quantitative feeder is prone to have conditions such as overflow, material 
breakage and material blocking, and the loss and waste of raw materials in overflow leads to the 
increase of production cost, especially in the production of products with more expensive raw 
materials. After the overflow occurs, it is also easy to affect the production process. When cleaning 
up the overflow site, it requires a certain amount of manpower, material resources and time, because 
it takes time and effort and affects the efficiency of production. Overflow is often accompanied by 
material blocking, which will greatly affect the production process and efficiency. For the 
traditional cabinet-type quantitative feeder, most of them are controlled quantitatively by the light 
emitting electric switch. When the material reaches a certain height, it will cover the photoelectric 
switch of the conveyor belt, and trigger the switch to stop the continuous feeding and achieve the 
effect of quantitative control. However, its working effect still needs to be improved. If the 
conveyor belt runs fast, it will trigger the switch to stop the continuous feeding, but it is difficult to 
determine the volume of transferred material. When the conveyor belt runs at a high speed, it is 
easy to accumulate more materials. When the speed is slow, it is easy to stop before the production 
material quantity is met, and it is difficult to determine the discharge control. The traditional method 
for discharge control of cabinet-type feeder is mainly from three stages, namely the head control, 
the middle control and the tail control. However, the discharge of the feeder is controlled, butt it is 
easy to be affected by the number of running pulses in the stage of head control, and the bottom belt 
motor is prone to have too many pulses after slipping, which will directly affect the accuracy of 
discharge. 

3. Discharge control of cabinet-type feeder based on volume control 

In the process of using cabinet-type feeder, there are many factors that affect the quality of 
discharge control. There are external factors and internal factors. The discharge control of 
cabinet-type feeder based on volume control can introduce the gray prediction fuzzy PID control 
principle with support of advanced algorithms to enhance discharge control and improve the 
accuracy of production. In addition, the use of volume flow gray prediction fuzzy PID control 
program can well improve deficiencies of the traditional feeder, improve the discharge control 
quality of feeder, and meet the needs of modern production. 

3.1 Volume flow gray prediction fuzzy PID control theory 
The volume flow gray prediction fuzzy PID control theory is used in the discharge control of 

cabinet-type feeder. Firstly, the operation process of the feeder is analyzed, and the complicated 
situations such as blocking, overflow, volume and common problems in the operation process are 
analyzed. Then, the step adjustment mechanism is used to operate, the volume flow of the feeder is 
predicted, and the relevant volume flow is collected as sample information. And then the model is 
established based on the volume flow data collected. The data of the model is always replaced by 
the newly collected data to ensure timeliness and effectiveness of the data. The relevant programs of 
the control program are adjusted in time to ensure the quality of the output control of the feeder, for 
instance, the discharge volume and discharge speed are controlled. The volume flow gray prediction 
fuzzy PID control takes volume flow as variable control, analyzes its error and error change rate, 
corrects and adjusts it, then enters the PID control link to calculate, and then feeds back to the 
control object to control the discharge. 

3.2 Construction of the gray prediction model of volume flow for the discharge control of 
cabinet-type feeder 

For the construction of the gray prediction model of volume flow for the discharge control of 
cabinet-type feeder, the prediction object is the volume flow. By analyzing the volume flow of Yuan 
Shu data series, it is used as the basis for predictive analysis. The data analysis includes positive and 
negative analysis of the data, exponential growth. And the exponential growth rate is analyzed to 
increase the reliability and accuracy of the prediction effect. However, for the case where 
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exponential growth rate is irregular and the sequence regularity is not high, the model is specially 
processed. The model can be processed in an cumulative manner or a cumulative manner to reduce 
the impact of irregular sample information on the quality of output control and reduce randomness, 
as well as exploring the law of sample information. At present, GM model is commonly used for the 
gray prediction model of volume flow, that is, GM (M, N), which is analyzed by accumulating the 
number of generations and that of variables. The model contains a single variable prediction model, 
and GM model is used to establish the volume flow model of the feeder, and the volume flow is 
changed to volume flow for prediction, which can realize online real-time monitoring of the volume 
of the feeder. 

3.3 Design of the volume flow fuzzy PID control of the feeder 
In the design of the volume flow fuzzy PID control of the feeder, adjustable parameter section 

can be added to the control system to adjust parameters in real time and adjust them to a common 
group of fuzzy PID controllers. The volume flow in the fuzzy PID control system of the feeder is a 
special existence. It is not a specific value, but a suitable range that is made according to the 
situation of the feeder. When the volume flow is within a certain range, the corresponding control 
operation of the range will be executed. If the volume flow is beyond the range, the feeder will 
adjust itself to start the control program and return to the normal range after comprehensive 
adjustment. By this way, the operation procedure of the feeder and the operation pressure can be 
reduced, and the stability of the system can be maintained. 

3.4 Design of the fuzzy PID control system of the feeder 
In the fuzzy PID control system of the feeder, the error of volume flow and its error rate of 

change are mainly regarded as the input of the control system, and they are calculated and analyzed 
to figure out the fuzzy input recognized by the system, and the corresponding output is obtained 
after the system. In the design of the fuzzy PID control system of the feeder, the corresponding 
function can be obtained. Then, the virtual controller is established according to the gray prediction, 
and the real-time parameters are corrected and adjusted to achieve high-quality discharge control. In 
the fuzzy PID control system of the feeder, the proportional calculation method, integral algorithm 
and differential method are used. The error value, error rate of change, adjustment parameter, input 
value and input change are integrated into the control system to control the discharge of the feeder 
organically. 

Conclusion 

The volume flow gray prediction fuzzy PID control theory is used in the discharge control of 
cabinet-type feeder based on volume control to build the corresponding model and design a 
reasonable control system, so that the material situation of the feeder can be known online and in 
real-time, and the high quality, high efficiency and high accuracy of the discharge control can be 
achieved. In addition, the feeder based on volume control can adjust and control its situation in real 
time, which can prevent blocking, breaking and overflowing, increase the extra time and energy of 
its production operation, and improve work efficiency, precise operation and efficient production. 
The feeder that introduces related theory of volume gray prediction fuzzy PID control is the product 
of the development of modern automation. It has high efficiency and high precision. It is believed 
that it will have a good prospect in the future, and take an important position in the market by 
giving full play to its advantages. 
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