Poppy crop height estimation from a single UAS flight
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Abstract:
The objective of this study was to estimate poppy plant height and capsule volume with remote
sensing using an Unmanned Aircraft System (UAS). Data was obtained from field measurements and
UAS flights over a poppy field at Cambridge, Tasmania along two transects. Biophysical measurements
of plants were taken from each sample plot. Imagery acquired from the UAS was used to produce
dense point clouds using Agisoft Photoscan. Dense point clouds were used to generate a digital surface
model (DSM) and orthophoto mosaic. RGB indices were derived from the orthophoto to extract the
bare ground spaces. This bare ground spaces mask was used to filter the points on the ground, and a
digital terrain model (DTM) was interpolated from these points. Plant height values were estimated
by subtracting the DSM and DTM to generate a Crop Height Model (CHM). UAS-derived plant height
(PH) and field measured PH were strongly correlated with R2 values ranging from 0.93 to 0.97 for
transect one and transect two, respectively. The proposed method can be considered as an important
step towards crop surface model (CSM) generation from a single UAS flight in situations where a bare
ground DTM is unavailable. Results illustrate that plant height can be reliably estimated for poppy
crops based on a single UAS flight.
References:
Tilly, N., Hoffmeister, D., Cao, Q., Huang, S., Lenz-Wiedemann, V., Miao, Y. and Bareth, G.
(2014) ‘Multitemporal crop surface models: accurate plant height measurement and biomass
estimation with terrestrial laser scanning in paddy rice’, Journal of Applied Remote Sensing.
International Society for Optics and Photonics, 8(1), p. 83671.
Li, W., Niu, Z., Chen, H., Li, D., Wu, M. and Zhao, W. (2016) ‘Remote estimation of canopy
height and aboveground biomass of maize using high-resolution stereo images from a lowcost unmanned aerial vehicle system’, Ecological Indicators. Elsevier, 67, pp. 637–648.
Bendig, J., Bolten, A., Bennertz, S., Broscheit, J., Eichfuss, S. and Bareth, G. (2014) ‘Estimating
Biomass of Barley Using Crop Surface Models (CSMs) Derived from UAV-Based RGB
Imaging’, Remote Sensing, 6(11), pp. 10395–10412.
Green, S., Bevan, A. and Shapland, M. (2014) ‘A comparative assessment of structure from
motion methods for archaeological research’, Journal of Archaeological Science. Elsevier, 46,
pp. 173–181.

