2025 4 12 f | A R A= 3§56 % 45 12 0]

ETRYIEITHIE R S HEFHERME RS IHR 7% 515

AR RN ITHEB ORAER % B ow K
(1. E A B 2= B Ol A7 BRFFEAT, JbaT 1000815 2. 3% B A A Ik 48 & B X Be A PR W), ¥ B 4710005
3. = A E Aol B B R SR B, = 5720245 4. b A b 3 R B A LR AL A ST, B 210014)

FEE : AR ALB CRAL) 1R b R 2 AL A M AL B Ak 2% 258 F00RS vH 48 38 1) DG B8 A, Oy SC B0 U4 48 381 5 X R HLPE
bR 2 AR o W, AR SCHR HE — A I TR AL AT B 2 4R ERAE A RS TR . e, TN BULGE A
FAR R RS T 6 05 T ARHUE L %S 8 9050 o5 VAR FRAE , 4007 1 3 B - 35 0 B e 1) S TN B A
P AR AE 0 4 A AL . LYK A5 R AE 1) 43 A A o VR b DR 2 R LR oKL SR £ R W o AR AL BE T 6 R AE F
1158 w4, 5 AEHE AL E (Weight of evidence, WOE ) Flf B {H ( Information value, TV) J5 % 15 A A [R] 457 £iF X 4% AL
FE MV IR ZS B 52 W A E, AT P 6 B8 4% AiE X VR R ZS R BT BE 1 o B, JE T AR ML 2S (B 3300 55 A9 22 4 SRR AE |, 45
A BP M M2 5 AdaBoost [ @l A Bk X AR AUVEMIR S PEAT R . a0 45 L R 0, A 4 0 0 B v A A A e AILAE
TR T e %) T 2R 5 38 97. 3% , 3R B BE T AR ML 2 4k R AE 1) FE IR 5 1R AT TR B AR ML PR RS o
KEW AR ; 2 B FT T s 2R/ MElRASBER ; BP — AdaBoost g
hE %S 0657.3; SI126 TERARIRAD : A S EHE . 1000-1298(2025)12-0150-08  OSID; S

Operation Status Recognition Method and Experiment Based on
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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
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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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Fig.1 Example of drift point in trajectory of farm machine
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Tab.1 Results of assessment of ability of speed

binning to predict operational states

M/ (mes™h) BEARGE IEREAR  WOEfH IV {H

[ -inf,0.5) 6579 4076 0. 488 0.012
[0.5,1.5) 9123 5126 0.249 0. 004
[1.5,2.5) 11 861 7 836 0. 666 0.039
[2.5,3.5) 13 534 8 855 0. 638 0. 041
[3.5,4.5) 19 888 14278 0.934 0.126
[4.5,5.5) 15382 10 954 0. 906 0.092
[5.5,6.5) 9118 5587 0. 459 0.015
[6.5,7.5) 6473 3629 0. 244 0.003
[7.5,8.5) 4412 2019 -0.170 0. 001
[8.5,9.5) 3661 1094 -0.853 0. 020
[9.5,10.5) 2318 584 -1.088 0.019
[10.5,11.5) 1792 182 -2.180 0.048
[11.5,12.5) 1653 46 -3.553 0. 086
[12.5,13.5) 2 065 32 -4.152 0.129
[13.5,14.5) 3119 27 -4.741 0.226
[14.5,15.5) 3045 13 -5.452 0.256
[15.5,17.5) 1727 24 —-4.262 0.111
[17.5,18.5) 772 6 —4.849 0. 057
[18.5,19.5) 771 3 -5.545 0. 066
[19.5,22.5) 2261 11 -5.321 0.185
[22.5,23.5) 767 1 -6.641 0.079
[23.5,25.5) 1359 6 -5.418 0.113
[25.5,27.5) 1695 1 —7.435 0.195
[27.5,29.5) 4274 0 0 0
[29.5,%) 1133 1 -7.032 0.124
Bt 2.047

A 2o S5 0 6 T 16 B 1) R AT AR BRI A
FAEE 2 S5 RN 3 T, 3R WK 2 80 X ) X4

Feature bin distribution plots
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Tab.2 Results of assessment of ability of acceleration

binning to predict operational states

IR/ (mes™2) O BEARMEC EREAS WOE (4 IV {8

[ -1.95, -1.56) 4 1 -1.099 3x10°°
[ -1.56, -1.17) 88 15 -1.582 1.4x1073
[-1.17, -0.78) 717 303 -0.312 5x10°*
[-0.78,-0.39) 6876 3240 -0.115 7x10°*
[ -0.39,0) 84 186 43 090 0.047 1.5x1073
[0,0.39) 29 752 14 408 -0.063 9x10°*
[0.39,0.78) 6227 2967 -0.094 4x10°*
[0.78,1.17) 859 349 -0.379  9x10°*
[1.17,1.56) 71 18 -1.080 6x10°*

[1.56,1.94] 2 0 0 0

it 0. 007

®3 BHEESEIMELRETNENNTEH/ER
Tab.3 Results of assessment of ability of steering

rate binning to predict operational states

I3EA/(rad-s™') BEAREEL IEAEAK WOE(H IV {8
[0.0.1) 8 049 3326 —0.351  7.6x10°°
[0.1,0.2) 8 049 3300 -0.364 8.2x10°
[0.2.0.3) 8048 3356 ~0.335  7x10°7
[0.3.0.5) 8 049 3494 ~0.265 4.4x10°°
[0.5.0.6) 8049 3590 ~0.217 2.9x10"°
[0.6,0.8) 8 049 3678 S0.173 1.9x10°
[0.8,1.0) 8 049 3852  -0.086 5x10°*
[1.0,1.2) 8 049 3898 ~0.063  2x10°*
[1.2,1.5) 8 049 4086 0.031 6x10°°
[1.5.2.0) 8049 4011 ~0.007 3 x10-
[2.0.2.8) 8048 4016 0. 004 1x10°°
[2.8.4.1) 8049 4151 0.063 2.47x10°?
[4.1,6.6) 8 049 4351 0.163  1.65x10 "3
[6.6.12.7) 8049 4532 0.254  4x10°°
[12.7,65.4) 8049 5131 0.564  1.9x10>
[65.4,351.97 8049 5619 0.838 4.2 x102
J58an 0.102
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Tab.4 Results of assessment of ability of distribution density

of trajectory points binning to predict operational states

SR/ (-(10m®) 7Y BEARREC IEREARK

WOE {H IV {§

[0,71.75) 25798 2 -9.465 3.791
[71.75,143.51) 19 800 195 -4.611 1.389
[143.51,215.26) 16 351 7507 -0.164  0.003
[215.26,287.02) 16 640 12 221 1.017 0.123
[287.02,358.77) 16 091 13774 1.783 0.317
[358.77,430.52) 12 265 10 811 2. 006 0.292
[430.52,502.28) 9176 8295 2.242 0.258
[502.28,574.03) 7356 6 745 2.401 0.229
[574.03,645.79) 3710 3498 2.803 0.143
[645.79,717. 54 ] 1595 1343 1.673 0.028

Bt 6.573
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