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Operation Status Recognition Method and Experiment Based on
Multidimensional Features of Agricultural Machinery Spatial Track
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Abstract: The operation state of agricultural machinery is a key indicator for assessing the efficiency of
agricultural mechanization and precise management. To realize the precise monitoring of the operation
state of farm machinery by the data management platform, an operation state identification method was
proposed based on the multidimensional features of the spatial track of farm machinery. Firstly, based on
the big data management platform supported by the modern information technology of Internet of Things,
the potential characteristics of the trajectory points in the operating space of agricultural machinery were
studied, and the distribution laws of the characteristics such as speed, acceleration, steering rate and
distribution density of trajectory points were analyzed. Secondly, based on the distribution characteristics
of each feature and the demand for operation state recognition, a multi-strategy split-box processing
method was used to quantitatively divide the features, and weight of evidence ( WOE) and information
value (IV) methods were introduced to quantify the influence weight of different features on the operation
state of the farm machinery, so as to assess the impact on operation state the key features of the
recognition ability were evaluated. Finally, based on the multidimensional key features of the spatial
trajectory points of the farm machinery, the fusion algorithm of BP neural network and AdaBoost was
combined to recognize the operation state of the farm machinery. The experimental results showed that the
accuracy of the proposed algorithm model in the prediction of the operation state of agricultural machinery
was as high as 97. 3% , indicating that the recognition method based on the multidimensional features of

Wik H . 2025 -04 —11 &8 H . 2025 -07 —01

BEE£UTH: BRAPEESQH 05 H (2024A02)

EEB . ZEEE(1990—) B 1A 3 FHAT g lh 2% & i 7T e AT PR 2N =) TRR U, 35 2 SR AR AL 457 i AL 9T, E-mail ; libaozhong@
chiaic. com

BEESE. FAER(1969—) 5 w5 6t LA 500, FZN SRR E PS5 I Z 05T, E-mail ; zhouguomin@ caas. cn



F12H

BORE GF BT RIS TTHLE R 2 U AR B RS B IT 12 5 1 151

agricultural machinery can accurately recognize the operation state of agricultural machinery.

Key words: agricultural machinery; spatial track ; multi-strategy binning; operation status recognition ;

BP — AdaBoost
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