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Design and Experiment of Double Disc Cotton Topping Device
Based on Machine Vision

HAN Changjie' YAN Changhui' QIU Shilong' XU Yang' HU Bin> MAO Hanping'
(1. College of Mechanical and Elecirical Engineering, Xinjiang Agricultural University, Urumqi 830052, China
2. College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832003, China)

Abstract; In order to reduce the labor intensity of manual topping, the environmental pollution of
chemical topping and the over-topping of the traditional “one-size-fits-all” topping mechanism, a double
disc clamping topping mechanism was designed by analyzing the manual topping process. Based on
machine vision, a single-line prototype of the topping device was designed to realize the automatic control
of the whole process of cotton topping. It was mainly composed of topping mechanism, visual inspection
mechanism, motion mechanism, cotton top recognition and control system. Based on cotton field
research, structural calculation and pre-test, the overall structure and key component dimensions of the
topping device were determined. Combined with the research basic and practical application of visual
recognition, the YOLO v3 algorithm was selected to build the cotton top recognition and control system,
realize the recognition and positioning of cotton top, and complete the motion control of the topping
mechanism. Taking cotton in the topping stage as the research object, the cotton top recognition test, the
topping mechanism performance test and the field comprehensive test were carried out. The results
showed that the average recognition rate of cotton top recognition test was 93% ; the average topping rate
of the performance test of the topping mechanism was 94. 67% ; the average recognition rate and average
topping rate in the field test was 85.33% , and the average topping rate was 78.22% . The research
result can provide reference for the precise and intelligent research of cotton topping.
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Tab.1 Design parameters
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Fig.3  Schematic of topping device
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Fig.5 Regulating mechanism
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Fig.6 Execution flow chart of whole system
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Tab.3 Cotton top recognition results

o B B RS
MEE ORI " i
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14:00—15.00 1.068 x 10° 100 88 88
20:00—21:00 1.305 x10* 100 95 95
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AT E 248 bl 3. BATARAE & 42

(a) ik

(b) Tiigk

17 TR
Fig. 17 Topping effects

x4 FIWMER
Tab.4 Topping results

W, B, MR, T TR/
(m-s™") (remin~") [V 7S %

0.3 46 50 48 96

0.4 61 50 47 94

0.5 76 50 47 94

TR AN

m = % < 100% (6)
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Tab.5 Test results

Mtk B ST, RBIR, TR/

s WK B b % %
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3 150 121 112 80.67  74.67
FYIE/ % 85.33 78.22
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