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sl ke ol e S
Number Scientific name Species
5 Thuja orientalis L. ) S 2 )
Oriental arbor vitae
. . O gm sy
5 Chamaecyparis lawsoniana Tt
Lawson's cypress
DM
4 Populus alba '
Poplar
4 Ailanthus altissima _“&’p
Ailanthus
. . S8 0L
2 Fraxinus excelsior '
Ash

S o3Il gl A arnloe OF Lo 20 5 (6,5 6510
G0 3l Gl aie S &S adlg e
ol slgin (Xylometry) Of s (g5l sab s
Laly opl 53 . eslaxd Miller et al. (2015) L g
o bdlg «(suls p mSe Dllas pll 51 ey alolidl,
e A 3 5 5SS labad a5 e oKl
—adlg e el Jeol dle by e Dilalad
SRS sk 5 pldl sl 5 tuaras S8l o) 50
o S o3l a3 sk s Tl e
L by o cis Koo cele Y Sl
03 Sysabse L ocolg s (Miller et al., 2015)
ﬂqgoijtwscfuu}m@)sam
03555 D1 035 5 o e Sl id o 5 35 0
de 2 ol o 5 ankd e G35 e alpl
o3 S ol a by o5 Sl L sl
sla S 5l edian 5 by WS laasis
Vodsdr 0o o p ol 03 e dd pw) g il

ol sl s\.‘ab‘

FYY

o3litul 350 of o s

Sheslead b fags ol o ols p w8 Slles
iPhone .15 ol iPhONE 65 el o (555 s 5
Apple A9 wil 5 4 sz SIS 5 Slas L 516S
pl.cwl Y GIB e 4 labil- o)l8 S shyls s
o 5 S VIY 055 hls i 2SS Sl
ol S VY s ol il Y b
Uolp b s Lol ol el 28
—aw Sladde W55 Sl cle 5 S slass
(Lamont, 2015) 5,15 1, plecr! 51 (e

o 2050 SBaasia (5,805l

350 S w5 55 Slaeasiie maimo oy
362 SDogea laaasle I Bl 5L edl
gLl 3 kb Lyl )3 55 (S a3l 5 Gl
A S o3kl b s e bl g6 8 5 5wl
—Se S e b pemes A eslind SOl8 e
S5 e s 5 0T gl badlg sl 03
gl hwsme s Sl gl s g Se sl
Gl e oy 2 Sy 5 S S s 5 dadle



o) 0BgS0 (6508 e sl oolainl b o Jlos s0S sloaasin e)jT)g

a.,l..;dj,;ej\.u\ &LAW JL:J}: )LAT -y J}J}-

Table 2. Descriptive statistics of measured characteristics
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Figure 1. An example of a three-dimensional model, a) Original image, b) Raw point cloud, ¢) Dense
cloud, and d) Generated mesh
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Table 3. Statistics comparing between, estimated two-dimensional characteristics and reality values
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Figure 3. Linear regression between estimated values and ground measurement of two-dimensional
characteristics
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Table 4. Statistics comparing between, estimated three-dimensional characteristics and reality
values (cm?®)
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Figure 4. Linear regression between estimated values and ground measurement of three -dimensional
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Abstract

This study aims to estimate the different two- and three-dimensional characteristics seedlings using
terrestrial close-range photogrammetry. Three-dimensional models were prepared using images taken
by a smartphone camera and the process of “Structure from Motion with Multi View Stereo
photogrammetry” (SfM-MVS). To evaluate the accuracy of the obtained results, characteristics such as
diameter at the middle height of stem, height, crown height, crown diameter, stem volume, crown
volume and total volume of each seedling were measured. According to the RMSE% and the calculated
Bias% (less than 10%), the images and model used to estimate the two-dimensional characteristics of
seedlings, had factual accuracy. Also, among the three-dimensional characteristics of the seedlings, the
highest and lowest accuracy related to stem volume with R2 = 0.89, RMSE% = 23.08% and crown
volume with R2= 0.67, RMSE% = 31.92% respectively. Overall, it can be concluded that the images
taken by the smartphone camera and the SfIM-MVS method used in this study have remarkable accuracy
to estimate characteristics of seedling such as diameter at the middle height of stem, height, crown
height, crown diameter and stem volume, However, it is not accurate enough to estimate the crown
volume characteristic.

Keywords: Point clouds, Volume, Structure-from-Motion-Multi-View Stereo-photogrammetry,
Seedling.
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