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shown in Fig.5, where two distinct areas are visualized. These two areas appear to be 
similar with the more detailed NDVI values obtained from the UAV’s camera. 
Further analysis of data will provide more close evaluation of the two MZ’s 
established. The results from a general approach used – to facilitate extrapolation for 
farmer’s use- to delineate MZ indicated that a combination of aerial and ground data 
can be used to provide a “manageable” size MZ. It is important to “think at the 
farmer’s level” when designing MZ, especially considering the small size farm area 
at which most farmers exercise cultivations and other management practices. This 
study presents preliminary data, to evaluate “spatial variability”. More data are in 
progress to further validate the “temporal variability” needed, in order to conclude 
the delineation of MZs on a time basis. The correlation was good for the olive grove 
section-   partial data section used only in this report-, while there is no consistent 
correlation in the vineyard, due to inadequate database. Note: Data analysis of   new 
datasets for both crop species, is under evaluation but not presented in this report, 
due to time constraints. 
The ground data provided also in previous year measurement from the olive grove, 
indicated two very distinct areas of NDVI (Gertsis et al. 2013). Candiago et al. 
(2015) demonstrated he great potential in terms of speed, cost and reliability, of high 
resolution UAV data, combined with additional photogrammetric methods. Bendig et 
al. (2014) used UAV for estimating crop biomass, another area of important 
application. However, none of these studies had the aerial NDVI to be correlated 
with ground NDVI data, to provide a means of comparison. In general, there is a gap 
in validation studies for remote and ground data; therefore, more work is required on 
this subject, to provide simple and reliable means of delineating MZs at farmer’s 
field level with either aerial or ground sensors. 
 
 
4  Conclusions  
 
The use of UAV’s is currently applied in many areas of interst with a exponential 
increase of uses. Particularly the applications in agricultural production and 
environmental studies indicates a high prospect of significant contribution; however, 
the use of data provided by UAV’s should be coupled and validated in most cases, by 
related data taken at ground level (soil-crop) in order to expand and verify the 
“extrapolation” to potential beneficial uses. This study is an example of such a 
“relational” verification. The study is in progress and more data are collected for 
further and more accurate validation data sets. 

 
Acknowledgments 

 
The authors express their sincere gratitude to the Sky Squirrel Technologies Inc., 
(www.skysquirell.ca) for their help with the UAV and NDVI data processing 



References 

 
1. Salamí , Ε. C. Barrado and E. Pastor (2014) UAV Flight Experiments 

Applied to the Remote Sensing of Vegetated Areas. Remote Sens. 2014, 6, 
11051-11081; doi:10.3390 

2. Bendig, J. A. Bolten , S. Bennertz , J. Broscheit, S. Eichfuss and G. Bareth 
(2014) Estimating Biomass of Barley Using Crop Surface Models (CSMs) 
Derived from UAV-Based RGB Imaging Remote Sens. 2014, 6, 10395-
10412; doi:10.3390/rs61110395 

3. Candiago, S., F. Remondino , M. De Giglio , M. Dubbini  and M. Gattelli 
(2015) Evaluating Multispectral Images and Vegetation Indices forPrecision 
Farming Applications from UAV Images. Remote Sens. 2015, 7, 4026-
4047; doi:10.3390/rs70404026 

4. Gertsis, A., D. Fountas, I. Arpasanu and M. Michaloudis (2013) Precision 
Agriculture applications in a high density olive grove adapted for 
mechanical harvesting in Greece. Procedia Technology 8 ( 2013 ) 152-156. 
doi:10.1016/j.protcy.2013.11.021 

 
 


