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terrain’s topography, detecting not only the individual terraces, but also the grapevines 
vegetation included on it. 
 

4.4 Mapping Chlorophyll Content of Corn under Different Treatments 
using UAV (Anita Simic Milas) 

Having spatial resolution as small as a few centimetres, a sudden expansion of drone-
related applications is particularly observed in precision agriculture where farmers and 
researchers have found a common goal ‘to improve crop status and yield’. Used for 
monitoring biochemical crops properties as surrogates for crop status, information is 
generally retrieved based on the existing algorithms that are already widely used for 
satellite and airborne data. However, transfer of empirical algorithms from satellite 
images to UAV images introduces new challenges mainly due to fine spatial resolution 
and details, such as crop rows and between- and within-canopy gaps that are more 
pronounced in UAV images, affecting the importance of structural parameters in 
chlorophyll content retrieval. This study aims to explore the importance of LAI in 
chlorophyll mapping of heterogeneous corn fields using UAV images. There are two 
components of the analysis in this study. The first part is related to heterogeneity of 
vigour status and LAI of corn grown under four agricultural treatments (conventional 
ploughed, conventional with no tilling, biological with reduced chemical inputs, and 
certified organic) based on field and UAV measurements of the normalized difference red 
edge index (NDRE), LAI, and chlorophyll content collected at the Kellogg Biological Station 
(KBS) in Michigan, Ohio, USA. The second part examines the necessity and importance of 
LAI in chlorophyll mapping using UAV images over the parcels at peak growing season by 
incorporating LAI in the chlorophyll retrieval algorithm. The coefficient of determination 
changed from R2 = 0.177 to R2 = 0.774 when LAI was added to the empirical model. 
While predictive algorithms based on the linear relationship between chlorophyll content 
and indices may be more reliable for closed canopies, our study showed that LAI 
considerably enhanced the retrieval of chlorophyll content using UAV for agricultural 
fields where variability of canopy coverage was high. The conventional corn treatment 
T2, with no-tilled soil and early herbicide applications, exhibited the highest crop vigour 
during the peak growing season. Organic treatment had the lowest NDRE and LAI but its 
chlorophyll content was not significantly different from T3 treatment. The herbicide 
management applied earlier in the season may have a strong effect on weeds, reducing 
the crop–weeds competition for nutrients. 
 
 

5. Vegetation Monitoring 
5.1 Enhanced Fire Behaviour Prediction in Spinifex Grasslands of Arid 
Australia using UAS and Landsat imagery (Katherine Zdunic, Paul 
Rampant and Neil Burrows) 

Flammable spinifex grasslands of arid Western Australia cover about 98 million hectares 
of the state [1], and large wildfires in this environment threaten biodiversity, life, 
property and cultural values [2]. Understanding fire behaviour in spinifex grasslands 
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informs prescribed burning and wildfire suppression activities. Unmanned aerial systems 
(UAS) are aiding in improving fire behaviour prediction [3] by providing comprehensive 
and accurate measurements of vegetation cover, volume and height, the fuel 
characteristics of vegetation that influence fire behaviour. Classification of spinifex cover 
derived from UAS image capture has been compared to field transects. Data from UAS 
align significantly better with Landsat satellite imagery than fuel cover measures from 
field transects. A good correlation was found between UAS-derived vegetation cover and 
Landsat imagery, which means satellite imagery can be used with confidence to estimate 
and map fuel cover at a range of temporal and spatial scales. The rapid development of 
affordable UAS instruments and software has enabled the production of point clouds, 
which provide further vegetation structure information not available from previous 
image captures. These developments in UAS application together with satellite imagery 
will enable fire managers to more efficiently and accurately map fuel characteristics at a 
range of scales, greatly enhancing their ability to forecast fire danger and to predict fire 
behaviour without having to carry out costly ground-based field measurements. 
 

5.2 Different Approaches in Estimation of Forest Inventory Values by 
UAV based on Arc GIS Analyses (Martin Slavik, Alzbeta Grznarova, 
Karel Kuzelka and Peter Surovy) 

Now days UAV (Unmanned Aerial Vehicle) methods for data acquisition provides many 
opportunities for data collection in forest environment. By UAV were acquired 
photographic data for comparing of two evaluating methods in the environment of Arc 
GIS. As reference data were used data from ground measurement method with using of 
calliper, hypsometer and digital compass. Reference data also included ground control 
points for georeferencing. It were the heights, positions and crown diameters of each 
single individual tree that were used as reference variables for comparing with UAV data. 
From UAV data (photos) were calculated 3D dense point clouds in the environment of 
Agisoft PhotoScan with using of algorithms SIFT (Scale-Invariant Feature Transofrm) and 
SURF (Speed Up Robust Features). First method was divided into two steps based on used 
algorithms, which were using only 2D data (rasters) of which was calculated CHM (Canopy 
Height Model). The first algorithm Sample was used for calculation of local maxima – tree 
heights from CHM. The second algorithm IWS (Inverse WaterShed) was used for 
calculation of crown projections of each single individual tree of which were calculated 
crown diameters. The second method was not using only rasters, but was aimed at Arc 
GIS 3D Sample tool, which were processing the original 3D dense point clouds. The 3D 
Sample tool accomplished both calculations simultaneously for local maxima and for 
crown diameters. 
 

5.3 Tree Species Discrimination using RGB Vegetation Indices Derived 
from UAV Images (Sima Sadeghi and Hormoz Sohrabi) 

There are a wide variety of management and conservation applications which encourages 
remote sensing-assisted classification of tree species [1]. Information of dominant or 
subdominant tree species, as well as species composition, is needed for silvicultural 
practices [2]. Also, an accurate estimation of forest biomass or growing stock can be 
achieved by using species-specific allometric models which first requires species 
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