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2 Structure from Motion

P1E

S0 Olelbl (5 gUs (usigo — g Jy ol oy b

1A b @ pgaw o jlosh @ Eids Jlw

doddo —

died olaosls oy inge 5l (5,905 i SY game
S i sl 5l 9550 @lie el 50 0590l &S
ol g ol —alisee Sl 5l OV game
Jmol o,f 5 5l s slaboglsn oo lsals
Lyl as s (5,505 Ol ol digd o
JoYo 4 g 009 0 plga Slpgos 5l pieS Ll clad
DT ol 50355 ey a2 bag] lsp s 2o
Ll cooal g Loluyy —1-)

S e ol slaca bl oSl Jdoa Sl o)
Sl il slaane; ;o 059 el wins (o )5 2)lS
Elol aslaid 5513 0k j ax g 9550 sl Koo alex
a6 hlws ol 65, oo 5l alise
ol BB gl a )5 sl 4 azgi by ooy
ay S Lol Cage it 1R (S e
SoS d Ol o 405599 3l phaier Sl ple
555 o )lal )5 bawgs (63 a0l JB Sloj 9 S
Slalllas 5l 6 b sl |y ae; b Sg cnl V]
02 5 SHPFL «Si3I9 «(s fagm alox 5l Al
aoye yo |y ool gy ol Sl g el izl L
so0ls g palaal .l ooly i mlS s (5,0 K>
polas an baws culB og Lls o 4 ol slo
s ban B ans o |y Sl ol Booes 4y gom 4w
S el aler j UK o sl slaansi
gecio Lyl oyl g zlo s amsSsl ol (lis o
I¥] &S 2l el ppsbas 51 YL oo

Aoz 1 [ 6,5l sldasie Ko uzen
Gk 5l (e S350 5" a0 (595 0995 e
3 e lpaasein losla vl Ly g5l Jos
0395 sy L] aitin 5910 BB (soms 4w pglas

Fwgidsl Jol> ) olge jlade &8lg 0 1) (s,

1 Above Ground Biomass
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1 Crown Height Model
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3 Inverse Distance Weight
4 Local
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! Digital Surface Model
2 Agisoft PhotoScan
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Abstract

Two-dimensional image conversion algorithms to 3D data create the hope that the structural properties of trees can be
extracted through these images. In this study, the accuracy of biomass estimation in tree, plot, and hybrid levels using UAVs
images was investigated. In 34.8 ha of Sisangan Forest Park, using a quadcopter, 854 images from an altitude of 100 meters
above ground were acquired. SFM algorithm was applied to produce 3D data and the height of the trees was extracted. 28
samples with 3030 m dimension were collected and the height and the diameter at the breast height were measured and the
biomass was calculated based on a general allometric equation. In order to estimate the biomass at plot-level, the height
metrics were extracted from the point cloud. For tree-level, the biomass of each tree was modeled based on the height value
derived from CHM for each tree. In hybrid-level, sum of estimated biomass of trees in tree-level was used as the predictor in
modeling. The accuracy and precision of the estimates were evaluated using relative bias (rBias), relative root mean square
error (rRMSE), and adjusted r square (r2). rRMSE for biomass estimation in Buxus hyrcana, Carpinus betulus, Parottia
persica, and other species were 17.56, 7.11, 14.67 and 22.73 percent, respectively. For plot level and hybrid level, rRMSE
were 58 and 47 percent, respectively. Based on the result, the most precise approach for biomass estimation is hybrid level
and the precision of the estimate is appropriate for overall assessment of forest stands, not for management planning.
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