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' Analytic Hierarchy Process (AHP) * Mahalanobis Distance
" Artificial neural network ° Minimum Distance
" Support Vector Machine * Maximum Likelihood
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' Target constrained interference Matched '* Mixture tuned matched filtering
Filter "' Hyperion

' Adaptive Matched Subspace Detector 'Y Aster

" Hybrid Unstructured Detector '™ generalized likelihood ratio test

* Fully constrained least squares

° Nonnegatively constrained least squares
" Sum-to-one constrained least squares

¥ Unconstrained Least Squares

* Adaptive coherence estimator

* Matched filter

'* Orthogonal subspace projection

'* Spectral Angle Mapper

"* Linear Band Selectation

'Y Least Absolute Shrinkage and selection

Operator (LASO)
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' Mahalanobis * Combined sparse and collaborative
' Matched subspace detector representation

" Adaptive subspace detector ¥ Manifold structure preservative

* Kernelized SAM * Modis

° Sparsity-based target detector * Kronecker
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Abstract

Today, medicinal plants have a special place in the economy and health of the
community, and as a result of natural growth, a large part of these products seems to be
necessary for mapping them with the aim of making more and better use of them.
Traditional solutions that have been used for this purpose are not efficient because of
the speed and accuracy of the process, and the need for a new method is felt. Remote
sensing data has many applications in different fields due to the spectral, spatial and
temporal data of earth-surface phenomena. One of the uses of remote sensing technology
is the detection of targets. In this paper, target detection methods including Constrained
Energy Minimization (CEM), Adaptive Coherence Estimator (ACE), Matched Filter
(MF) and Adjusted Spectral Matched Filter (ASMF), were used to detect Amygdalus
Scoparia and Pistacia Terebinthus in the time-series obtained from Sentinel-¥ Satellite
images. This city is located in the central province and with favorable geographical
conditions, is a good habitat for many herbs such as Amygdalus Scoparia and Pistacia
Terebinthus. Amygdalus Scoparia and Pistacia Terebinthus are widely used in the
preparation of cosmetics and food industries. The economic and environmental value,
distinct phenology, crop density and magnitude of these two medicinal plants compared
to other plants in the region and their greater consistency with the potential of the data

used are the reasons for their selection in this study. In this process, the first time, logical



initial filtering of adverse effects (unlikely plant growth areas) was removed from the
time-series of the images. Then, with the help of Meta-heuristic, the optimal features of
the time-series were identified to reduce the dimension and increase the detection
accuracy. Due to the presence of several training samples with different target share in
the study area, the final detection map is generated by weighting the results obtained
from each training sample. The generalizability of the proposed solution was evaluated
using the selected optimal features elsewhere and with the help of the ground truth map.
Subsequently, with the help of the target detection methods, a map of the Amygdalus
Scoparia and Pistacia Terebinthus plants was prepared. The generalization of the
proposed strategy, as well as selected features in another area, was assessed by Ground
truth map. The ROC (Receiver Operating Characteristics) curve and its Area Under the
Curve (AUC) are used to evaluate the results. In the optimization stage for the feature
selection, the area under the curve index for all detection methods used in relation to

Amygdalus Scoparia was more than %- 3 and Pistacia Terebinthus more than %- Av.

The best results obtained in the Amygdalus Scoparia detection process were assigned to

the CEM detector which achieved the accuracy of %- aay and %- A¥s in the optimization

and independent evaluation, respectively. Also, the best results obtained in the Pistacia
Terebinthus detection process, in the optimization stage for MF method with accuracy
of %+,%¢Y and in the independent evaluation stage with %+ ,YVA accuracy with ASMF
method. The results of this study show the efficacy of Sentinel-Y satellite imagery in

target detection and efficiency in detecting targets such as medicinal plants.

Keywords: Remote Sensing, Target Detection, Time Series, Sentinel-Y, Medicinal plants,
Constrained Energy Minimization (CEM), ACE, MF, ASMF, Data reduction, Band selection, Tafresh,
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