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‘Target Detection

"Linear Spectral Unmixing

"Nonnegatively Constrained Least Squares
*Sum-to-one Constrained Least Squares
*Fully Constrained Least Squares
*Orthogonal Subspace Projection (OSP)

¥ Sparse Representation

*Matched Filtering (MF)

*Spectral Angel Mapper (SAM)

' Adaptive Coherence Estimator (ACE)
“'Constrained Energy Minimization (CEM)
‘"Linearly Constrained Minimum Variance (LCMV)
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' Mixture Tuned Matched Filter
" Generalized Likelihood Ratio Test
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_ Soil Adjusted Vegetation
) SAVI 1.5x((NIR-R)/(NIR+R+0.5)) Index, Huete (1998)
Difference Vegetation
v DVI NIR/R Index, Jordan (1969)
Perpendicular
Y PVI 0.707x(NIR-R) Vegetation Index,
Richardson et al. (1977)
Weighted Difference
f WDVI NIR-0.5xR Vegetation Index,
Clevers (1988)
Modified Soil Adjusted
o MSAVI 0.5x((2x NIR+1)—\/((2>< NIR+1)? =8x(NIR-R))) Vegetation Index, Qi et
al .(1994)
Green Normalized
_ Difference Vegetation
4 GNDVI (NIR=G)/(NIR+G) Index, Buschmann,
C(1993)
Normalized Difference
v NDVI (NIR=R)/(NIR+R) Vegetation Index, Rouse
etal.
(1974)
Infrared Percentage
A IPVI (NDVI +1)/2 Vegetation Index,
Crippen (1990)
q BI2 RZ+G’+NIRD)/3 Brightness Index,
\/( T+ ) Escadafal (1989)
Normalized Difference
1o NDWI (G—NIR)/(G+NIR) Water Index, Gao
(1996)
Visible Atmospherically
1 VARI (G-R)/(G+R) Resistant Index,
Gitelson, A et al. (2002)
Green Chromatic
\Y GCC G/(R+G+B) Coordinate, Woebbecke,

D.M et al. (1995)
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Abstract

Today, medicinal plants have a special place in the economy and health of a society. Due to the natural growth of many of
these products, the necessity of zoning them for optimum and optimal utilization seems necessary. Traditional zoning
solutions are not efficient due to their low accuracy and speed, therefore a new approach is needed. Remote sensing data
have many applications in various fields including target detection because of their spectral, spatial and temporal
information of land surface phenomena. In this paper, target detection methods including Constrained Energy
Minimization (CEM), Matched Filtering (MF), Adjusted Spectral Matched Filter (ASMF) and Adaptive Coherence
Estimator (ACE) are used to detect Amygdalus Scoparia in Sentinel-2 satellite time series images. In this process, firstly,
the filtering of undesirable effects (unlikely areas of plant growth) is eliminated from the time series of images. Then, with
the help of hyper heuristic optimization, the optimal features from time-series were identified to reduce the dimension from
one hand and increase the detection accuracy from the other hand. The final detection map is generated by weighting the
results obtained from each training sample with a different share of the target. The generalizability of the proposed
solution was evaluated using the selected optimal features elsewhere, using the ground truth map. The ROC and its sub-
area (AUC) are used to evaluate the results. In the optimization phase for feature selection, the AUC index for all detection
methods used was greater than 0.99. The best results in this process were obtained by the CEM detection method, which
achieved the accuracy of 0.993 and 0.846 in the optimization and independent evaluation, respectively. The results of this

study indicate the ability of Sentinel-2 multiplexed time series images to detect targets such as medicinal plants.

Key words: Target detection, Time-series, Sentinel-2, Zoning, Herbal plants, Amygdalus Scoparia.
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