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ABSTRACT: The objective of this study was to investigate the feasibility of predicting sugarcane
yield in the field using some vegetation indices including NDVIand CI_,, dze associated with volume
of digital surface model (DSM). In this study, 30 samples were used, consisting of 30 varieties of 1
replicates from the same plot. Therefore, there are only 1 sample in each sample. Each sample is 6 x 8
square meters. The images of sugarcane field were captured using a multispectral camera, covering
5 wavebands i.e. Red, Green, Blue, NIR and Red Edge, installed on an unmanned aerial vehicle. The
sugarcane was then harvested and weighed to determine the yield. Images from each wavelength
were analyzed by Pix4D Mapper software and calculated for vegetation indices (NDVIand CI_ clge)
and the volume of DSM. Correlations between the three indices and actual sugarcane yield were
observed. The results showed that the NDVI, CI_, i and volume of DSM with correlated with actual
yield at the correlation coefficient (r) of 0.77, 0.78 and 0.87, respectively, and the Root Mean Square
Error (RMSE) of 3.18, 3.11 and 2.46, ton/rai, respectively and the Root Mean Square Error of Cross
Validation (RMSECV) of 3.37, 3.32 and 2.61, ton/rai respectively, The tolerances are quite high due
to the harvesting of photos near the harvest. Photo analysis does not cut out non-cane pixel parts.
Therefore, the error is quite high. suggesting a feasibility to predict the cane yield Further study is
necessary to improve the prediction accuracy.

Keywords: Vegetation Index, Volume of Digital surface model, Sugarcane Yield, Unmanned Aerial
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Figure 1 The idea to create an equation to predict yield.
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Table 1 Summary of UAV specification

Name VESPA HEX 650 / HG Robotics
Number of rotor 6
Takeoff weight 4.5 kg

Maximum altitude

Less than 500 meters

Camera Multispectral camera
GPS Mini Ublox NEO-M8N
Battery Lithium-polymer battery, 10000mAh, 22.2V

Figure 2 Unmanned Aerial Vehicle Version VESPA HEX 650 (HG Robotic company).
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Figure 3 Multispectral camera (MicaSense RedEdge-M ™).
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Figure 5 The position of the ground control points panel and storage.
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Figure 7 Lay out of the each sugarcane plots (4 rows).
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Figure 9 The map shows the characteristics of the 3 Index.
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Figure 10 (a) The relationship between NDVI and yield of sugarcane.

(b) The relationship between CI'ed e and yield of sugarcane.

(c) The relationship between Volume of DSM and yield of sugarcane.
Note : The circle is the comparison between Sugarcane yield with the similar but different NDVI.
The square is the comparison between the Clred ae with the similar but different yield.

The triangle is the comparison between the volume with the similar but different yield.
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Figure 11 (a) The relationship between measured yield and predicted yield(NDVI).
(b) The relationship between measured yield and predicted yield (Clred edge).
(c) The relationship between measured yield and predicted yield (Volume of DSM).
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