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1- Manned Vehicle

2- Unmanned Aerial Vehicle (UAV)


mailto:arhoseinpour88@gmail.com
http://dx.doi.org/10.29252/ifej.7.13.20
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.8.0
http://ifej.sanru.ac.ir/article-1-228-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-21 ]

[ DOR: 20.1001.1.24237140.1398.7.13.8.0 ]

[ DOI: 10.29252/ifej.7.13.20]

A

\YaA ut«ub 9 )LPC' /Y o)lauf: /W.I.nb JL» Ul)i‘ dl.tbﬁ ‘_r*’L-“’P?J

WS9035 308 (y90le Wby 2 e (LS o s s M5
Sy 0dgi00 jl Jols (VIS) Lals sla jadls die;
Gl 48,8 G yguo (oS Gladnd uablizeg xSII Cado
bl b ced ol )l laskey 0595l
20l Gkl ol Soge g dede il 2y cudS
215 Sopgot Gl sl ol Jl S S pasels
RS 9 D900 odldtwl 0358 oM g ()5 UK Liul o
P e i Alge b (8 cbls b
o il Bl SR sbsjlon 9 CBI goed I (Sl
Sloeslael L Sy W jasd cobl (G
2k odel Glr sy (S0 s b 03900 (slayn g
il (g 39y LIS ()l JSix )b aw i

W dg; 9 dlge
PEY 129 390 adlio

2 &ly 29, LIS S )b Lisu sla S
W39y 355 5 ol olinl 5938 Jled (sla s
olasd (95 5> 4dbate cpl Abboe gk 3)90 ddlale (o
FAYYRIY 5 Jlos VYYTSY I SAYVEY o3gumme j3 o YA
dslllas 3y50 ddlaio Camws )b 48 Bus FeSV¥E
ow jl e AV IV elas)l adgizs j3 g 4l VAV -
3l szl wle U glaSls adleio jlaS” o)y S8 Ly
0 Js3)

@ 5L oo e Ll lueb) cubld Lol citun cuslio Hluw
CutS g S S8 @8 a5 (Y) o ey wpb
29U 4 G (530S €8 55 colwcg pglal (gl
Y) o)l ol
2lS asls el L (V) oKes 5 <ol
ey sl laglen yslas jl ssel cussy 'NGRDI
olals 39 SHST (e ol > sl Sy )95
ozl 0393 65 S8 3 gl o ol 5 (Jg )l 0,8
&9ld g olpe jl edlawl b (V) ) Ken g ygaiyeS 2900
eS gyl b laciowd 5 cunl o5 K cupdge
Sl gl Koo laciouwd 4 Cund jioS Ay saiad Ll
3o oo goe Ui S Sl > laslasy e
g clpes Clidoy puls e odlitwl oo ()l
5 Sl slaipygn sl eolatwl b &S sl lis (G) oh)Ken
S gh (b oyl el ol Gl )bpngas
5 by Glidss gt ab el wuwl ol Lo 5l 6l
oblS > LS liee pasds gl ol ol (VW) o) K
Ty Jsb o390 abair sbomysd 5 e il Olgie
oslazwl (28l > cleMbl (YL cdy cle 4 Al g obeS
b plas () ohKed g 15gils clabss gt oo 250
dwle gly 9 (Jpe b (LS jadld g pslas &S
5 Milse (golaiBl o Gl 5 culio (uoj edaw 03535

Ohsle il j> adllas 350 ddlaie CusBge —Y S
Figure 1. Location of the study area in Mazandaran Province

1- Normalized green-red difference index

2- Biomass 3- Visible Index


http://dx.doi.org/10.29252/ifej.7.13.20
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.13.8.0
http://ifej.sanru.ac.ir/article-1-228-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-21 ]

[ DOR: 20.1001.1.24237140.1398.7.13.8.0 ]

[ DOI: 10.29252/if€).7.13.20]

Yy Mgy (Sye yo5 sdizmiuw jloslitwl b (o) JSis sladoye 3 alS 15 jasis

B3l gy & (o) Casdly 425 ag > DGPG
d]){ X W) Cuj)l)ﬁ =R) dL&é)w Lo > YO G Co.f)].)).g
Como oy Gl @ 20 YO g sl anailb
s )lee () SR adhate ja p3 0 oslil ganadl
C ol Teoolul 4 g mpe JSB 4 o) S8
Slaiie 5 15 0303 518 (3005 59y 2 Sk y9lad 95655

L) omej gdaw Sl e Ve g Ve g ¥ nlag Sloy )
(Olrl 2 ol sl po Ve Slgp gli)] Cudgizne &) doys
Hop gyl 53 yie V0 393 bty (mnygd Sl a3 550
o) Sykie by 9 3¢ o) ghaw e Ve
oo Syide by g 1o VO olen (Sl sl yeae
sob & adate y» (gly b aB)S a3 dops A gl
6 oley 51 TOPS o i cuily gas Ve pSilke
Dges b ye bl @ 1y oad cuildp polas 33150 laise

boskee polad Salige lon il 5 (bl o
g bl L .adans Pix4Dmapper lsle s 5l eolacl
Slmer e wmlie poye 9 Jsb by
poal & UK doye (0 dbd a gly old duwlbre
O Sy 0 plosl Slegil (lajlyyy 5 ol sy
@ G 2lmls 1o VY dlndy (pgla cdldy oloj
gyl ENVI 58l 51 oslizol | .cadls adgl jloy o)b
S5 G eypglal (G3loj)l g (s ptedly quonal sl by,
Seadlie 45005 dasl (Sen gloylgal )y « ik
S 9 b odgie (LS aadls ans 5 (Lol
)9 0398t (LS lapadly V Joda dpdy ©jg0
Siloil glacbles 4l a0 (LS 1) 0dd oy (Fpe
C)ygods OIS el 5 (LS slapadls 4xd g pga
A plol ladigad 1503 9 aals (55, 2 LS

Dlyz

RS oy e odly (syglaes (sl oS ol
bgly 5 13 (JSi> (ladisS b ond (5,5 IS (k50 Sy
aibis gla o) SKin e . olatwl jlgydses dlgy
(35 (pl 3 g 03 Lol g 181 sladisS b adllae )90
S Ks sbaoye p» Ko 48 90 opl Sp il
PUWIA R d)lfdio ddlaio duw c)9]é.l.o u}l dl).g W) )
as g bols LAl Al Vo o) ISin ailaie aw d )3l LAl
b b bl g L3l bybe dlls Ve (g)l5 s ailate
Ol 2 )5 gy ged 2 sl S dw (JI G 390
s o Lol g Lil bl (o)5 [Sin adlaie adllas
A sald plsie 4 0p IS gh g lle Sl
gb & o0 Sop bly Jlgpdges sladley b aBS
@ 5 cabJl gladse Sl e 1) Wil w9 o35
aw poilh Jio 0y5550 sla jlandges dlg ‘C\*l" e
Sony EXmOr JuSul&e WY o9 gyl o Jluidgy,
S I¥ zee Jsb > sl ol S Ad eali
Spgbar g catly |y (3o )3 5 o (ol lasil) piogSe - IV
W pe Ver Sloy el > yie il ¥IV Jusy ojluil b
Spolas ie ¥ooa iyl (ials b sbey cnl (9o 2900
o Dses Mg e le VY S S8 wyad |
AR aban ey PO e iy
Pix4dCapture ,l;8ls, 039 (RGB) Sy y95 639000
) adlas ol g i oolil Slogil oy 2hb cas
9 bty yolar Solige Ao (¢ly Pixddmapper ljéle s
J>|)A Lg‘)J ENVI )‘)51,9)) )] A oalawl (swdid c’*_b&ua.:
Miley 51y Sl polad Salige iy A6 4w
A5 ol bddids >g,5 (gl s AchIS

OB ¥

g plo gl dib 9 Jold ol e sladiges

ool b g o) islows (b 909 Sy s gl s

S0 ) 0393 0l gy p (2LS sl jadli —) Jal>

Table 1. Vegetation Indicators examined range of visible light
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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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