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Accuracy evaluation on the automatic driving operation of
agricultural machinery based on satellite navigation

JI Huili, WANG Xi”
(College of Engineering, Heilongjiang Bayi Agricultural University, Daqing 163319, China)

Abstract Aiming at the problem that there is no uniform and standard evaluation index and evaluation method for the
accuracy of automatic driving operation of agricultural machinery based on satellite navigation. by using a set of high
precision RTK-GPS receiver, the measurement method of single point static positioning was adopted. The test object
was the ridging operation of the automatic driving of agricultural machinery based on satellite navigation. Test data of 4
pieces of land ridging work were collected and analyzed. The ridge to linearity (RL) and the parallelism between the
ridge (PBR) were used as the evaluation index. The evaluation method of the accuracy of the automatic driving
operation of agricultural machinery satellite navigation was studied. The results showed that: 1) The minimum RL value
was 2.70 cm,the maximum RL value is 4.59 cm, the minimum RMS value was 3.36 cm,and the maximum root mean
square value was 5. 55 cm;2) The minimum PBR value was 5. 16 cm, the maximum RL value was 16. 88 cm, the
minimum RMS value is 6.76 cm,and the maximum root mean square value is 24.72 cm;3) According to RL and PBR,
the highest accuracy of the automatic driving operation of the agricultural machinery satellite navigation was the No. 1
block, the lowest operating accuracy as No. 3 block. In conclusion, the evaluation method could be used to evaluate the
accuracy of automatic driving operation of agricultural machinery satellite navigation.

Keywords agricultural machinery; satellite navigation; operation accuracy; evaluation method; evaluation index
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Table 1 Evaluation index of the automatic driving ridging operation of
agricultural machinery based on satellite navigation cm
PEAL 8 A 1S 2 Sk 3 5 4 5
Evaluation index No. 1 Block No. 2 Block No. 3 Block No. 4 Block
) HLE RL 2.70 3.24 4.59 3.78
Fr#E# SD 2.02 2.49 3.16 2.66
HE /1078 —1.51 4. 77 —1.34 —1.58
#1757 R {H RMS 3. 36 4.08 5.55 4.26
¥ ik 2 RMSE 2.13 2.63 3.3 2.77
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Fig. 5 The test plots of ridge direction deviation
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Table 2 The calculation example of the first set of measuring points for No. 1 Block m
55— 4L 1] B B 4L 5 ] R \ S SV R PHIE T I a7 15 22 (] R
) , , B3 8 17 4 1] B N ,
}?77 Distance between Distance between . m%llﬂ EE Distance error between
Theoretical
Sequence first set of second set of Distance error theoretical
correspondence
number measurement measurement . between correspondence
) ) points ) )
points points measured points points
A01 49.984 42 50. 436 89 49.984 40 0. 45 —1.90X10°°
A02 49,955 77 49.548 13 49.955 77 —0.41 6.14X10°7
A03 50. 009 66 50. 020 88 50. 009 65 1.12X10°2 —3.40X10°°
A04 49. 986 88 49.922 15 49,987 02 —6.47X10°° 1.37X10°*
A05 49. 960 46 50.044 91 49. 960 49 8.44X10* 2.69x10°
A06 49.978 69 49. 960 10 49.978 70 —1.86X10°° 1.01X10°°
A07 49.980 53 49.983 74 49. 980 48 3.21X10°° —5.30X10°°
A08 49.991 46 49.958 22 49.991 37 —3.32X10°° —9.30X10°
A09 50.012 99 50. 047 69 50.013 01 3.47X10 2 2.40X10°°

Al0 49.955 21 49.926 28 —2.89X10*
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Table 3 Evaluation index of the automatic driving ridging operation of

agricultural machinery based on satellite navigation cm
WAl LB 2B 3BMM 4B

Evaluation index No. 1 Block No. 1 Block No. 1 Block No. 1 Block
2% 0] V47 & PBR 5.16 7.84 16. 88 5.61
riE2E SD 4.42 5.22 18. 25 5.46
¥E M —2.34 —2.95 13.76 —2.22
¥ 5 R RMS 6.76 9.39 24.72 7.79
¥ iR 2% RMSE 4. 66 5. 40 19. 69 5.83
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Fig. 6 The test plots of ridge distance deviation
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