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Development of a Tree-Row—Volume Measurement System
with Ultrasonic Sensor
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o714, Y = range, cm
x = digital counter output, counts
@ = conversion constant, cm/count
B = offset, cm

Table 1. Results from calibration of ranging units with linear regression

Unit @ B r
Top Left 351 192 0.9995
Middle Left 3.48 2.21 0.9995
Bottomn Left 3.48 221 0.9991
Top Right 3.49 2.14 0.9992
Middle Right 3.46 2.10 0.9993
Bottom Right 347 1.82 0.9993
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Table 2. Digital outputs from speed measurement system

Speed Theoretical Measurement
value(count) |[Mean (counts)| Std. deviation
2 km/h 165 165.3 0.456
4 km/h 84 820 0.139
6 km/h 56 54.9 0.297
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Fig. 2. Artificial tree row profiles from each sensor elevation
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Table 3. Measurement accuracy of ranging system

Sensor . . Error’(%)
. Dimension
position Mean Std.dev Max Min
T Extension -0.0590 0.08 -0.4286 -0.0073
op Width 02063 | 0059 0.333 0.222
. Extension -0.0104 0.0856 -0.186 -0.011
Middle .
Width 0.3131 0.1115 0.4394 0.1364
Bott, Extension -0.0195 0.0575 0.11 0.0026
ottorm Width 0138 | 00230 | 01765 | 0.1176

* Error = (measurement - true)/true

Table 4. Precision of ranging system

Sensor Position | Mean diff. (cm) | Std.dev. (cm) | Correlation Coefficient
Top 136 17.7 0.95
Middle 4.2 214 0.98
Bottom 15 189 0.93
4. 8¢F 9 4&
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