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Precision farming today
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Datasets

● https://apps.sentinel-hub.com
● https://earthexplorer.usgs.gov/
● https://www.kaggle.com 

https://apps.sentinel-hub.com/
https://earthexplorer.usgs.gov/
https://www.kaggle.com/
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The system for intelligent 
photomonitoring
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The database of objects
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Data preprocessing algorithm
for one classified object

● Input: 
– M sets of files in *.tiff format (K bands for each set) 

for time period

– Each file has N=N1xN2 tiles.

● Output: 
– MxNxK matrix, each row corresponding to a tile, 

columns containing values for each range).
● M — the number of observation points in time 
● N — the number of tiles
● K — the number of bands
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Step 1. Load the data

● Read GeoTIFF classified data and digital 
number (DN) values as separate arrays
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Step 2. Data restructuring

● Save the resulting arrays as a list of tiles.

This is the data organization used by most 
machine learning and analytic algorithms.
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Step 3. Transformation 

● Transformation of 
datasets so that the 
model perceives each 
row as a separate tile 
(separate training 
object).
Band mkm Resolution (m)

1 - Blue 0.45-0.52 30

2 - Green 0.52-0.60 30

3 - Red 0.63-0.69 30

4 - Near infrared 0.76-0.90 30

5 - Middle infrared 1.55-1.75 30

6 - Far infrared 2.08-2.35 120

7 - Thermic 10.4-12.4 30
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Forming time series

● Run steps 1-3 for all 
figures of interest

The set of time series 
for analysing 
and modelling
for each band
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General Least Deviation Method
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GLDM Estimator

● y
i
 — the values of time series

● g
j
 — defined functions (5 for the model of 2nd  

order, and 9 for the model of 3rd order)

● Ɛ
t
 — unknown error

Aim:

● Define coefficients of model a
j
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Functions g(*)
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Optimization task
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Comparing GLDM
and machine learning models
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Parallel GLDM
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Speed-up for PC
11th Gen Intel(R) Core(TM) i5-1135G7, 2.40GHz, 2.42 GHz, 16 Gb of RAM,

8 threads

100 300

500 1000
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Applications of GLDM

● Forecasting using a dynamic model of the 
normalized difference vegetation index (NDVI)
– Crop yields

– Waterlogging
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ToDo List

● To held the experiments and obtain own 
datasets for the fields in Chelyabinsk region

● To classify the objects using own datasets
● To obtain models for NDVI forecasting

(crops forecasting)
● To solve the task of devining UAV optimal route
● Debugging parallel programs with use of 

supercomputer
● The task of restoring the missing data
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ToDo List

● To held the experiments and obtain datasets
for the fields of Chelyabinsk region

● To develop the data clusterization algorithm to 
decrease the number of time series with the 
same properties

● Using hybrid OpenMP+MPI approach
● Optimization of RAM memory use
● Debugging parallel programs with use of 

supercomputer
● The task of restoring the missing data
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Thank you for attention!Thank you for attention!
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