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Online Detection Method of Impurity Rate in Wheat Mechanized Harvesting
Based on Improved U — Net Model

CHEN Man' JIN Chenggian' MO Gongwu® LIU Shikun' XU Jinshan'
(1. Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China
ying 8 Y 8 ying
2. Jiangsu Agricultural Machinery Test and Appraisal Station, Nanjing 210017, China)

Abstract ; The level of mechanized harvesting of wheat in China has reached over 97% , and the impurity
rate is one of the important indicators of mechanized wheat harvesting. In order to realize the online
detection of the impurity rate in the wheat mechanized harvesting process, an online detection method of
the wheat machine harvesting impurity rate was proposed based on the improved U — Net model combined
with attention. Based on the wheat sample images collected by machine, the Labelme was used to
manually label the images, and the images were enhanced by random rotation, scaling, shearing, and
horizontal mirroring to construct a basic image dataset; an improved U — Net model combined with
attention was designed. The model was classified and identified, and the offline training of the model was
implemented under the torch 1. 2.0 deep learning framework ; the optimal offline model was transplanted
to the Nvidia jetson tx2 development kit, and a quantification model of impurity rate was designed based
on image information, so as to realize wheat on-line detection of impurity content in mechanized
harvesting. The experimental results showed that the comprehensive evaluation index F1 of the improved
U — Net model combined with attention was 76.64% and 85.70% , respectively, which were 10. 33

Wi H ). 2022 -04 -02 &8l H ). 2022 -05 - 16

E£WB: HRELAV AT (2021 YFD2000503) JLH A R BHE B A1 5 &5 H (CX(20)1007) JLHH HARFI 4T H
(BK20221188 ) il 1 Je 4 /A 25 PEBHIF Be BT B AR 55 25 351 H (5202217)

TEHE BN Wi (1985—) , 53 BIFgE 3, 8 +, B2 F R se R AL 2 A sh b4 4 9158, E-mail: chm_world@ 163. com

BISIEE: SWIR(1973—) 5 BF5E 61, 142 S0, 32 38 A4 B AR ML B AR M ML AL BT 5%, E-mail : 412114402@ qq. com



74 &l #Hl

L

2023 4

percentage points and 2. 86 percentage points higher than that of the standard U — Net, and 10. 22

percentage points and 11.62 percentage points higher than that of DeepLabV3, which was 18.40

percentage points and 14. 67 percentage points higher than that of PSPNet. Quantitative analysis of the

detection results of impurity rate showed that in the bench test and field test, the average online detection

of impurity rate of the device was 1. 69% and 1. 48% , respectively, which was higher than the manual

detection by 0. 26 percentage points and 0. 13 percentage points. Qualitative analysis of the test results of

impurity rate showed that whether it was a bench test or a field test, the test results of the device and the

labor were all less than 2% . It was judged that the operation performance of the combine harvester during

the test process met the national standards, and the test results were consistent. Therefore, the online

detection method of wheat impurity rate proposed can provide technical support for the online quality

control of wheat combined harvesting operations.

Key words: wheat; harvesting; impurity rate; online detection; attention mechanism; U — Net model
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Tab.1 Quantitative evaluation of recognition results
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Tab.2 Statistical results of bench test %
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