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Summary

The feasibility of using ultrasonic-wave doppler sensors for a measurement of the actual ground

speed of agricultural machines was investigated. The actual ground speed is estimated from the doppler

shift frequencies of the two ultrasonic-waves transmitted to and received from a moving object. A pro-

totype of the speed-measurement system was designed and constructed for the performance test.

The measurement system showed a good performance with a flat surface at speeds lower than 3m/s.

However, it was failed to receive the reflected signals from the rough and irregular soil surfaces. Fur-

ther researches to solve this problem and to improve its performance are now underway.
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Fig. 1 Operating principle of ultrasonic-doppler
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ment system
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Table 1 Components used in the speed-mea-

surement system

L.C. Chip Function Remark
4069 Hex Inverter
4011 HAND gate
4504 Hex level shifter
1458 Dual Op. Amplifier
4584 Hex schmitt trigger
4520 4-bit binary counter

V.CO. &
Phase comparator

4013 Dual D Flip-Flop
393 Voltage comparator

4046

Resistors

Variable
Resistance

Capacitances

Ultrasonic | Transmitting & Recei 40 kHz

transducers | -ving ultrsonic-wave

Fig. 3 View of constructed speed-measurement

system
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ving ultrasonic transducers
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Table 2. Effects of transmitting angle and hei-

ght of sensor on the Doppler freque-

ncy
Doppler Frequency (kHz)
Transmitting Transmitting height from
Angle Concrete surface | Soil surface
0.3m | 0.5m | 0.7m {0.3m|0.5m [0.7m
15° 0 0 0| 0] 0 O
20° 18 8 0| 0] 0} 0
25° 32 | 20 01815 0
30° 40 | 29 01]29{30]10
35 40 | 40 | 15 | 40 | 40 | 18
40° 40 | 40 | 28 [ 40 | 40 | 20
45° 40 | 40 | 40 [ 40 | 40 | 29
50° 40 | 40 | 40 | 40 | 40 | 40
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Table 3 Measurement error on the surface of

the belt-conveyor

Actual bett | Doppler Shift | Measured belt | Measurement

speed(m/s) | Frequency(Hz) | speed(mys) | Error(%)
0.58 95.0 0.51 12.7
115 190.0 1.01 121
185 252.5 134 275
2.53 364.7 1.94 23.1
3.32 550.8 293 11.8
4.21 1010.1 537 275
544 1356.7 7.22 32.7
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