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Abstract

A positioning method of a variable rate fertilizer applicator with sensors is introduced, to replace
GPS in precision agriculture. In the positioning system, the controller receives pulse signals from the
sensor and calculates the working distance of the variable rate fertilizer applicator, thus the grid in
which the fertilizer applicator is working is identified by the algorithm of automatic grid recognition.
The accumulative error of the system from the sensor is corrected by the error revising algorithm, and
the correction results were tested in field. The experiment results showed that the accumulative errors
for the photoelectric encoder and the proximity transducer are 2.32 m and 2.34 m, within 250 m of
working distance, respectively, i. e. the positioning errors is less than 6% . Under the above
conditions, a variable rate fertilizer applicator can be applied in a larger working field if the working
grid is divided longer.
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Fig.1 Diagram of positioning system
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Fig.2 Setting of photoelectric encoder
and proximity transducer
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Fig.3 Coordinates of fertilization gridding
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Tab.1 Test results of distance and accumulation

error for photoelectric encoder and proximity

transducer before correcting m
SR RS Rz
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LT TS i) SR [ 21 [ 3 W)
25 26.12 26.14 1.12 1.14
50 51.96 52.02 1.96 2.02
75 77.66 77.65 2.66 2.65
100 103.80 103.81 3.80 3.81
125 129.26 129.24 4.26 4.24
150 155.50 155.50 5.50 5.50
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Tab.2 Test results of distance and accumulation error

for photoelectric encoder and proximity transducer

after correcting m
S B R
TERE
Sifddy  HTIPXE geiddy BELIPX
25 25.24 25.25 0.24 0.25
50 50.20 50.26 0.27 0.26
75 75.03 75.02 0.44 0.50
100 100.29 100.29 0.70 0.77
125 124.88 124.86 1.11 1.19
150 150.23 150.23 1.46 1.55
200 199.95 199.98 1.73 1.79
225 225.20 225.17 1.98 1.98
250 250.54 250.53 2.32 2.34
275 275.41 275.44 2.45 2.43
300 300.22 300.20 2.64 2.67
325 324.93 324.94 2.94 2.93
350 350.30 350.29 3.31 3.28
375 374.83 374.86 3.79 3.70
400 399.74 399.79 3.87 3.77
425 424.77 424 .81 3.90 3.78
450 450.31 450.33 4.43 4.31
500 500.00 500.00 4.74 4.64
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