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1- Manned Vehicle

2- Unmanned Aerial Vehicle (UAV)
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Figure 1. Location of the study area in Mazandaran Province

1- Normalized green-red difference index

2- Biomass 3- Visible Index
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Table 1. Vegetation Indicators examined range of visible light

& b dal,)

o>l el

Gitelson, et al ., 2002 (¥) =
Green+Re

Torres, etal ., 2014 (\¥)

RI= Green —Red

(EXG) = (2*green)-red-blue

Sy & phuned] Croglio st
d - Blue
o5 03938l juuw

Jloy 058 s Sy NS ad L

Gitelson, et al ., 2002 (¥) NGRDI= Green —Red s
Green+Red
Woebbecke, et al., 1995 (Va) WI = Green —Blue Sy padlis
Red —Green

Neto, J. C., 2004 (V)

Hague, et al., 2006 (%)

Kataoka, et al., 2003 () CIVE = (0.441*red)-(0.881*green)

EXGR = ((2*green)-red-blue)-(1.4*red)- green

o8 3l dizeS’ g 00b 03938l juus

VEG = (green)/((red™0.667)*(blue”0.337)) 0:667 =a 0.337=1-a Bl

+(0.385*blue)+18.78745 P g ) pasl
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3- Differential Global Positioning Systems

2- Red, Green, Blue
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Table 2. Effect of flight altitude on UAV, s ortho mosaic and definition of best fly altitude
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1- Jeffries-Matusita 2- Transformed Divergence 3- Neural Net 4- Support Vector Machine (SVM)

6- Mahalanobis Distance
9- Jeffries-Matusita

5- Maximum Likelihood
8- Excess Green

7- Ground Sample Distance
10- Transformed Divergence
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Figure 2. The effect of color saturation technique on drone images. The left side of the figure (A1, B1) depicts the
UAYV images without color saturation and the right side of the image (A2, B2) of the drone images after saturation of
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Figure 3. (EXG) vegetation index based on the spectral range of visible light. The left side of the figure (A1, B1)
shows the true and right color images of the image (A2, B2) of the drone images after applying this index. Image
(A1) is a witness.
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Table 3. Comparison between Overall accuracy and Kappa coefficient related by classification methods and bands
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Figure 4. Supervised classification of UAV images using the maximum Likelihood method. Left-handed images (A1,
B1) the true color images of the photo (A2, B2) represent the classification of images of healthy trees as well as trees
with leaf tension.
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Table 4. Error matrix of Support Vector Machine (SVM)
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Table 5. User and Producer Accuracy and Commission and Omission Error of Support Vector Machine (SVM)
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Abstract

The use of lightweight and cheap UAVs to detect the health of forests and identify the tension
of planted can be useful to prevent the spread of pests and diseases. In the present research, a
lightweight quadcopter drone with a 12-megapixel camera, visible light range was used. This
UAV was emploied to detect leaf tension of pure Quercus Castanifolia plantation, pure Acer
Velutinum and their mixture in nine sample with 1-3 hectares. Flight at altitudes of 40, 70 and
100 meters was used to determine UAV ability for detecting areas plantations tension. The
flight plan was designed in the form of 75% latitude coverage and 80% longitudinal coverage.
Supervised classification such as Neural Net, Support Vector Machine (SVM), Maximum
Likelihood and Mahalanobis Distance algorithms are used and 25% of samples were used to
check the classification accuracy. Visible color saturation image and some vegetation indices
such as vegetation index (NGRDI) and (EXG), has great potential for detecting leaf tension in
trees and seedlings. The Jeffries-Matusita coefficient ranged from 1.81 to 1.97, and the
Transformed Divergence was 1/87 to 1.98, indicating the degree of separation of educational
samples. The overall accuracy of Support Vector Machine (SVM) algorithm as best method was
83 to 96.7 percent for all samples and the kappa coefficient was 0.89 to 0.98. The results
revealed the high capability of visibility light sensor cameras mounted on a UAV in detecting
tree leaf tension. The best flight height is between 70-100 M. Using image enhancement
techniques, especially color saturation and vegetation indices, the range of visible light spectrum
such as vegetation index (NGRDI) and (EXG) to detect leaf tension increase the effectiveness of
these images. Design of an automatic imaging system adapted to the altitude variation of the
tree crown is recommender in order to prevent a minimum level of overlapping.
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