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Fig.3 Pressure sensor distribution diagram
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Fig.4 Correction execution device
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Fig.6 Control system hardware composition
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Table 1 Control system hardware parameters

i Device ZH Parameter $H Value
A A /D e i T L
Number of external A/D 16
conversion channels
STM32F103ZET6 GPIO 5| %k 112
Number of GPIO pins
SE AR ECE g
Number of timers
/N Range 60
24 higR At/ )
RS RE AL/ <5
Drift quantity
Pressure sensor
A
ﬁﬁﬁﬁlun/ﬁ(}\ ~10
Service life
A /(N> m)
Aot AL Static torque 2.8
Stepper motor SRS /()
’ 1.8
Step angle
47 /mm Stroke 75
MBI RMERGIE/ Y 1005
Displacement Linear accuracy o
sensor WA /mm ol

Repetition accuracy
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Fig.7 Pressure-resistance fitting curve of pressure sensor
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Design of dynamic correction system for manure cleaning belt
of stacked cage-farming duck

ZHENG Wei', GONG Dongjun"*,ZHOU Jianwei', HOU Shuaikai',
HUANG Kaihu', WANG Shucai', LT Ling’

1.College of Engineering /Ministry of Agriculture and Rural Affairs Key Laboratory of
Agricultural Equipment in Mid-Lower Yangtze River, Huazhong Agricultural University,
Wuhan 430070, China;
2. Wuhan Vocational College of Software and Engineering ( Wuhan Open University) ,
Wuhan 430205, China;
3.Hubei Shendan Healthy Food Co., Ltd, Anlu 432600, China

Abstract A dynamic correction system consisted of a deviation detection device, a correction execu-
tion device, a control system, etc. for the manure cleaning belt was designed to solve the deviation of the
manure cleaning belt during the farming of duck with stacked cage. Firstly, the operation status of the ma-
nure cleaning belt was monitored in real-time through 6 pressure sensors arranged on both sides of the belt.
When the manure cleaning belt deviated, its side pushed the anti-deviation device in the deviation detection
device, causing the values of the 3 pressure sensors on the deviated side to change. The direction and offset
amount of the cleaning belt was indirectly inferred through the changes. When the STM32 microcontroller
determined the deviation of the manure cleaning belt based on the data collected from sensors, it automati-
cally controlled the movement of the stepper motors on both sides, thereby adjusting the forward and back-
ward movement of the drum along the sliding rail to achieve correction. At the same time, the Fuzzy PID
control algorithm was introduced to achieve closed-loop control through feedback from displacement sen-
sors to improve the stability and control accuracy of the control system. The results showed that the overall
success rate of correction was 85% , with an average deviation of 17 mm and an average relative deviation
of 16%. It is indicated that the dynamic correction system designed for the manure cleaning belt basically
meets the requirements of the stacked cage-farming duck for automatic correction of the manure cleaning
belt, greatly reducing the labor intensity of the farming personnel.

Keywords manure cleaning belt; correction; automatic adjustment ; fuzzy control; pressure sensor;

cage-farming duck
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