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Normal Difference
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NDVI = (PNIR—PRed)

(PNIR+PRed)

GNDVI = (PGreen—PRed)

(PGreentPRed)

NDYI = PGreen— PBlue

PGreen+ PBlue

(NDYT)
i i (pNIR)
SR = FNR
Simple Ratio (SR) o
Perpendicular
Vegetation PVI = %
Index (PVI))

Enhanced vegetation PNIR=PRed

EVI =25x%

index (EVI)

Enhanced vegetation
index (EVI2)

PNIR—PRed

EVI2 = 25X

Transformed Soil-
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(PNIR+C1XPRed—C2 XPBluetL)

(PNIR+24 XPRed+1)

Adjusted Vegetation TSAVI =
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Soil Adjust
Vegetation Index
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(PNIR*PRea+L)

Optimized Soil
Adjusted Vegetation
Index
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OSAVI = 1.16 x —LNR"PRed

PNIR*TPRed+0.16
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Abstract

Changes in crop growth at relatively short intervals, asymmetry of cultivation of similar crops, the
spectral similarity between different crops at certain times of the growing season, and lack of ground
data make classifying crops in satellite imagery a challenging task. Changing the amount of canopy
and greenness during the growing season is one of the most prominent characteristics of vegetation,
including agricultural products, which can be monitored by using time series of vegetation indices
that have useful information about the sequence of phenological features of crops. The use of deep
learning methods with the ability of learning sequential information obtained from these time series
can be useful in crop mapping and reducing dependence on ground data. The LSTM network is one of
the types of RNNs in sequential data analysis that has the ability to learn long-term sequences of time-
series information. Therefore, in this study, after extracting the NDVI time-series of 9 different dates
from Sentinel-2 satellite images for a region located in Moghan plain, with ground labeled data
related to the type of crops cultivated, we trained a convolutional LSTM network. Then we used this
trained network to classify agricultural products in another region of the plain as a test site, and
achieved an overall accuracy of 82% and a kappa coefficient of 0.8. Increasing the number of ground
samples and selecting the exact boundary of crops, can increase the efficiency of the method used.
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