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3-D Reconstruction and Measurement of Greenhouse
Strawberry Canopy Based on Ultrasonic Sensors
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Abstract: A crop canopy 3-D reconstruction and volume measurement method that based on the
ultrasonic sensing technology was proposed. The functions of interpl (), quad and surf in Matlab were
introduced for crop canopy description and the volume calculation. Indoor measurements were conducted
on six ridges of greenhouse strawberry by 3 times repeats and the results were compared with manual
measurement. The result showed the experiments presented good repeatability (R* was 0. 927 5, RMSE
was 0. 1358 m®) , which showed consistent with the manual measurement (R is 0. 941 1, RMSE was
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0.134 5 m’). Therefore, the proposed measuring system was stabilized and feasible.
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Fig.1 Diagram of strawberry canopy measurement system
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Fig.2 Measurement apparatus of strawberry canopy
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Fig.3 Relationship between sectional area and

number of ultrasonic sensor
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Tab.1 Comparison of three interpolation methods with S7 data
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Fig.4 3-D construction of greenhouse strawberry canopy
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Fig.5 Linear regression of three ultrasonic

measurement results
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Fig.6  Ultrasonic and manual measurement results

for six ridges of greenhouse strawberry canopy
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