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Abstract

Introduction: The use of remote sensing, due to the provision of timely data and the high
capability of image analysis, as well as the possibility of studying in a wide range with acceptable
accuracy, is of great help to the planners and implementers of the agricultural sector. Remote
sensing is one of the effective tools for monitoring, studying and determining the degree of
agricultural and horticultural products, especially in large areas. Therefore, Annual Landsat
images are valuable resources that enable us for crop monitoring regarding diagnosis, crop yield
prediction, and crop-cultivation pattern studies.

Materials and Methods: Landsat 8 and OLI satellite images related to 2018 were used to
estimate the overall level of crops in the area and to separate the agricultural area from other land
uses. The images were downloaded from the site http://earthexplorer.usgs.gov, which is related to
row 37 and path 166. In order to collect additional information used in this research, Google
Earth images and ground control points taken with a GPS device, Garmin model 64S, were
employed. The statistical data given in agricultural year books of Ministry of Agricultural Jihad
for the year 2016-2017 were used to verify the results. The classification procedure was carried
out to classify different crops. Satellite images from Landsat 8's OLI sensor, along with NDVI
index data from a year-long time series, were used to monitor main crops and classify agricultural
products in the area.

Results and Discussion: According to the results, the area of wheat and barley cultivated lands
in the region was estimated to be 10639 ha, which shows an error of about 6.8% compared to the
results of Jihad Keshavarzi, which was 9956.56 ha. After classifying the satellite images, using
teaching samples that were not involved in the classification process, the accuracy of the
classified image was evaluated. In this research, after calculating the cultivated area in GIS, the
results were validated by comparing with the available statistics of Jihad-Agriculture and regional
service centers and time control points by GPS, Kappa coefficient and general accuracy
coefficient. Supervised classification method with support vector machine algorithm and artificial
neural network was utilized to separate farms. The crop classification maps were divided into 5
categories, wheat and barley, summer crops, rice crops, irrigated crops and non-agricultural
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lands. The lowest amount of commission error in both classification methods, 8.1 %, is related to
summer cultivation, and the omission error in non-agricultural lands was 0.5 % in support vector
machine method and 2.5% in artificial neural network method. Sentinel-2 images with a spatial
resolution of 10 meters were used to prepare the classification map.

Conclusion: After classification, the maps produced by satellite images were compared with
reference data and ground facts, as well as with the help of satellite images available in Google
Earth software. Then the error matrix was formed. Kappa coefficient and overall accuracy were
obtained in the vector machine method as 0.74 and 68%, respectively, and in the neural network
method as 0.70 and 76% respectively.

Keywords: Remote sensing, Satellite images, Artificial neural network, Support vector
machine, Time series.
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1- Landsat

2- Sentinel

3-SPOT

4- Random Forest
5-Machine Learning
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1- Artificial Neutral Network

2- Support Vektor Machine
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Figure (1) Location of the studied area
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Table (1) Comparing the farming calendar and phenological cycle of dominant crops in

Silakhor plain
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Table (4) Pairwise comparisons based on divergence transformation of selected classes

Non- Farm Irrigated Summer Wheat Rice Classes
Crop Crop and Barley
2 1.99 1.99 2 - &2
Rice
1.98 1.99 1.99 - 2 ey r.\:f
Wheat and
Barley
1.99 1.99 - 1.99 1.99 alwl ciS”
Summer Crop
2 - 1.99 1.99 1.99 ol eas
Irrigated Crop
- 2 1.99 1.98 2 SopsiS e

Non-Farm
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Table (5) Kappa coefficient and overall classification accuracy coefficient (including 250 ground
control points)

K e LS =208
Overall Accuracy Cappa Coefficient Algorithm
Olziy yls popdile
68 0.74 Support Vector Machine
76 0.70

Neural Network

Sdib Sy 09y b Sl (w ik (1) Jour
Table (6) Error matrix of the results of classification methods

Y guame S aib = ﬁ.”.x;f all cas ol ss GslaS e O meeS gl
Crops Classification Rice Wheatand  Summer Irrigated  Non-Farm  Commission
Barley Crop Crop Error
= SVM 10 6 76 2 0 19.15
Rice ANN 10 8 76 4 0 22.45
srapaf SVM 6 50 10 10 0 34.21
Wheat and ANN 8 66 12 10 4 34.00
Barley
Sl oS SVM 68 4 2 0 0 811
Summer Crop  ANN 68 4 2 0 0 8.10
ol oas SVM 2 6 2 78 0 11.36
Irrigated crop ANN 2 4 2 74 0 9.74
SoaslaS e SVM 14 34 10 10 100 40.48
Non-Farm ANN 12 18 8 12 96 34.25
e SVM 100 100 100 100 100 -
Sum ANN 100 100 100 100 100 -
L oés SVM 91.89 65.79 80.75 88.64 59.52 -
User accuracy  ANN 91.89 66 77.55 90.24 65.75 -
oés SVM 68 50 76 78 100
S AJ 5 )
Producer ANN 38 66 76 74 96 B
Accuracy

Olziy s, 5eil SVM (o sins wae S ANN
SVM: Support Vector machine  ANN: Artificial Neural Network
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