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ABSTRACT

An automatic level measurement system was developed to level the land for direct seeding of rice. A laser

transmitter/receiver set was used to measure land-level. The inclination error occurred in level measurement on

irregular land surface could be compensated by attaching rotating mass.

The level measuring experiments were performed on three kinds of different shapes(step, random, sine). This

system could accurately measure step level of which amplitude was 40mm in 0.5s, random level change within *+

5mm maximum measurement error, and sine level change of which spatial frequency was 0.5m-1. To wverify

performance of the inclination error compensation system, frequency transfer function(acceleration input vs.

inclination error) was computed by spectral analysis. The inclination error was decreased about 20dB by error

compensation system.
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Table 1 Value of the design variable of level
measurement system

Design variable Units Value
m, N 9.8
m, N 392
m; N 49
m, N 135.24

1, m 2
1, m 0.4
|8 m 0.20
N m 0.27
« Ns 0.02
b, Ns 0.01
| m 0.17
h m 0.8
w rpm 1,750

Table 2 Result of simulation (case 1)

Without

compensation

With

compensation

system system
Max. inclination 152° 27°
(rolling)
Max. inclination 73° 32°
(pitching)
Max. inclination 44cm 0.6cm

error (L=2m)

Table 3 Resuit of simulation (case 2)

Without

compensation

With

compensation

system system
Max. inclination 112° 25°
(rolling)
Max. inclination 17.8° 24°
(pitching)
Max. inclination 9.7cm 0.6cm

error (L=2m)
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