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Design and Experiment of Compact Counting Device for Rice Transplanter
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Abstract; When performing rice breeding, improved seed breeding, cultivation, and soil fertility tests in
an agricultural community, quantitative seedling interpolation should be completed within the prescribed
cell unit, and the required count value cannot be any error. When the rice transplanter is working, it is
necessary to count the amount of transplanting. The transmission ratio of the drive shaft and the
interpolation shaft can be used to obtain the number of inserted rows. At present, most of the transplanter
insertion shafts cannot be installed on the shaft end of the counting device due to structural problems, and
the counting device is difficult to fix. And the problem of missing meters due to inaccurate constraints has
not been resolved. A design of a non-shaft-end mounted counting device was presented based on the
principle of precise constraint for the use of a rice transplanter. The sensor and the single-tooth turntable
were fixed on the clutch and the drive shaft respectively, and the counting device realized precise
constraint on the rice transplanter, and compared the preset value of the counter with the actual number
of inserted rows, it was verified that the counting device did not cause a leak. The test showed that the
counting device can effectively achieve precise constraints in the narrow space on the mainstream rice
transplanter models such as Jingguan and Kubota. The actual value was the same as the preset value,
which proved that the counting device did not cause leakage when working.

Key words: transplanter; counting device; precise constraint
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Fig.1 Schematic diagram of transmission structure

of high speed transplanter planting system
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Fig.2 High speed ride rice transplanter and
installation of counting device
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Fig.3 Larger image of front end of planting shaft
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Fig.4 Schematic of counting device based on

flange type Holzer sensor
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Fig.5 Schematic of front panel function of counter relay
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Fig.6  Schematic of counting relay installation
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Fig.7 Pulse ring constraint diagram
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of counting signal acquisition device
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Fig.9 Situation of edge counting
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Fig. 11  Circuit diagram of angle measuring device
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Tab.1 Extracted data of seedling lifter’s start location

at different working speeds (°)

R A

PRI Fifi 1 Pifi 2 TR
1 197 174 145
2 199 172 146
3 196 174 145
4 199 173 145
5 198 170 145
6 196 174 145
7 198 173 145
8 199 170 145
9 202 173 145
10 198 171 146
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Tab.2 Extracted data of seedling lifter’s stop

location at different working speeds (°)

N picli

PRI Fifi 1 Pifiz 2 TR
1 197 172 143
2 197 170 143
3 197 169 143
4 201 168 143
5 196 170 145
6 196 169 143
7 194 168 143
8 193 170 143
9 196 170 143
10 195 169 144
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Fig. 13 Acquisition of push point position by

using high-speed camera
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Tab.3 Counting results at idle speed

SH AP/ (°)
0 90 180 270
5514 15 15 16 15
$2 4 15 15 16 15
F3d 15 15 16 15
w4 15 15 16 15
BHSHEBUAT BS A 15 15 16 15
556 41 15 15 16 15
| 15 15 16 15
558 4 15 15 16 15
5594 15 15 16 15
%10 41 15 15 16 15
R2E/1T 0 0 1 0
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Fig. 14  Field experiment

x4 HEBEHRITHRBER
Tab.4 Field counting results
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Fig. 15 Situation of missing transplanting
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