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32t AT e & StitotLt T2 2Y Helote AEY 7HRHe ZRIE EMARD E
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g 2lo|ctE A2 A2 PTv3, KPConv, +IHIEQIE EGHAILD(SPT), tiE L AE
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SEARIS 2 AL 73HAER AY HUASLCH 2H0|C SHEE0} AR 2t 1
@ (Canopy Height Model, CHM, L& JEH7| =0|E A|=2{3 2l H0[&)S 7|
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SARIF ME|E (Sentinel) 144 A2 &4 45 MMTSC(Multi-branch
Multi-label Tree Species Classification) ¥7+= ZIEI0|(Qin Tianyi)2t A2 2l (Zhao
Qingjian)0| 2025 ALO|AE|T 2| X = (Scientific Reports)Of| 2HESHEL|CL 0|2 Lt
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HE £7t LIR0ICH 32| 20| L= 2AHOME HIAN21S T = 2 29| 42{0|
CHE CHA BCHECE LS LT

F1 das 72HAEOID, DY E (Precision)= 82IUETZO| &L CY.

1

31



0l22|s1} C|R|E &Al0] O|T1= Oj2f U -At2l =

(B |

U2{[O|A|O0F 22|24 2| H|2t0t 2 E (Deramakot)2t &2& (Tangkulap) A3+
(FMU)O|Me= EXEAE (DeepForest, DF A7HH Z2)Q} O|I|HE U
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I Z2A(Cyprus)| 2 £F 9IS ER5 APE T2 5142 HOIFLICH ResNet50
2 WCH2 s, BHUO| 047 A YO A2 BASE AT A2 ZHHS
Ch RGB2H 2HQIM, A/, EY ARE 42 DUL M| HHE OHHES 7|2
LIC} 214 B8 Hut | SAUCHS 315 HR0IM 23 2351 &L

32



A2 M= E2vI Tm-MIAL 2 1
25t odo] M3 0.850f A 0.930] O]

C
[

= AL

o2k

\_

[

Alo] 0|11

x|

S
S|

|.

=]
[

U1 90| S| TR T 747t M2 ¢

2|

OMe 22 82 A E0|Lt OFA 3 R-CNN(Mask R-CNN) 2& S MOt
Ho| 4¥240| 0.580iAM 0.682 EO{ZL|Ct, Lt

off 2t
(Pinus kesiya, Pinus taeda)

=|

[

7

EREREE
doict k) Lo

[

F

o

S
(=]
=
=]

= oK . . oo x _ ol
5 S o S R oW Em
T o By ou M gpor M ar 21 < = o
=< &0 OF oo N T o 4K <k 5 T ru
== RO Y 3 N %o K o < I = &r
o X% o o A T g 3 TN .o
A _.mo%A_' Mo~ g W WMm_%.__._
o D o <0 1o o =3 %o E o S XD W g
E X O B ol s RO =3 N = g 2
= N X ] o — 2 r = o S -2 29
SN 5 M ol oL w BN ol S X< T
g TJu 40 o M RO o B 4 inma M__r.sowon,:i
o g 2 5% L] w_oczs> XL - ol W ww gp ol
o o 4 — B 3% TR s 35U 0D W U
o I 9 T — OH = o8 <MW N o ol 75 K
o3 N = T Jl__._L@|| - o AD ~ O g <
u o X Lo s o N .= P e
O_I Ln.U ) Ol_ s I =< T = A._n_ E__| T0 .AA m“_u [ z._o
0 o S 43 = . <0< 0 wp H
R0 Ju (N at y &= n o0 zo M <
- o < _, OF |__._A_._“__H_A_”_u.r EL_._o_E ﬂmo“_oz_||
321 S D= o8 T T = g TE
o oy D o~ - Hoelg o R = oo B0 B g
<A o o on & e L= S L | ToT L ®
ok O & T = Ju " N oF o N0 T £ up
N O Lo sl D s ST RN TTD g Al S U
- oF ® Z OK < 2 o B of o o O — Ol RCWu o% &5 o
=] <L o — le_ﬂlH_._w Dﬂml_._._.___b o < O N
T FTTSX o do 1 I g5 X 5 R )32 IS R
3 A WQOW WEOTR TR I Tk g % 2w
w WO o< B EFRY gl gl — oS S My
p =T g nz T Foapom @wpd K pols AT
Hio EoW___o_o_E W ooy X xZ<Hkom = .0 H HHN S wol
2 | T - = SR s o I w =N = — -
o Ko AR o J) T 1 .A__ouo_w.._l.._ _|_._mu_z_u o_._.A_M__nTwwEo
oo o J Gy B W ns oF o OV g & H «p BT
p B YT R RRIKIDT s T Eo rF N o o<FRO2 R
4 AmMe #dooxh ewdwoa mRL W EadgXu
ol ™ < |...Al_m__W|n_u|7 ol N & Ko N XA T D KISk
R osyame X Swed owgolUl wuo g oo s Il
o HMols © ogyg il 505 g HE opdl M up Uy = 0
o MX g WuwigHe Toomm X P gagrdy
XK R E do Uzl moms T T O o X I TR o

33



Q12253 C2/E B410| 0T 0j2} YUY A=

[ = H o

2026 52 GIScience & Remote Sensing0f| A21 2AIE (Wang Xinbo) HF219]
Crown-BERTE= O] &8FO| 2| At QLT £2OICH 20| CHE H-3 HHY

| 3]
OF 7t 4 &2 0tA Z (Dynamic Crown Masking)2f 42t 9t9| 2| %|

2 3 =S

HHE Me a2 2| A2 (Crown Positional Encoding)& GistL, 2tl0| 9l o
LMERE Ol2] A £ Je 7|2 = & (Self-supervised Learning) EHAIE 7|9
HASLICH dE 2to| =6t 5|3 =30 = & Crot E4E &0t = E2YY
Cf.

TreeSatAl, PureForest, Forinstancex{ & 02 MEfAZ OR== 32} 2213 T #l
2013 0|8 AlE §5{AM 3/t 2Y S O|0{40F gfLICt CHE 2t +~F0)| ©
‘40| A Zele X2 J&0|A=, HO|5Al 2t E H5l= Y0| 2SS
o
=

| R 2 BISS 2R,

il
on H
rr pe

otoh

1. Aldaeri, A. S. T. M., Kit, C. Y., Ting, L. S., & Abdul Rahman, M. R. B. (2026). Deep learning for tree crown
detection and delineation using UAV and high-resolution imagery for biometric parameter extraction: a
systematic review. Forests, 17(2), 179. https://doi.org/10.3390/f17020179

2. Bansal, H., Sinha, A., Agarwal, G., Mishra, S. K., Gupta, S., Chaudhary, P., Ashokrao, P. R., Kushwaha, A.,
Bagaria, M. K., Reza, M. S., Agrawal, A., Bhad, S., Khalid, S., Lasisi, A., & Aseere, A. M. (2025). A hybrid
DL with Battle Royal Optimisation algorithm for accurate tree counting using satellite images. International
Journal of Computational Intelligence Systems, 18(1), Article 222.
https://doi.org/10.1007/s44196-025-00928-y

3. Forkuo, G. O., Picchio, R., Proto, A. R., & Borz, S. A. (2026). Applications of artificial intelligence in forest
operations engineering research: A systematic review. Current Forestry Reports, 12, Article 14.
https://doi.org/10.1007/s40725-026-00275-x

4. Komatsu, K., Takeshige, R., Onishi, M., Fujiki, S., Imai, N., Miyamoto, K., Aiba, S., Kitayama, K., Tsen, S. T.
L., Nilus, R., Dawat, J., Pereira, J., Onoda, Y., & Aoyagi, R. (2026). Quantifying carbon stock and tree
community composition in tropical forests through combining satellite and UAV analyses. Scientific
Reports, 16, Article 5442 . https://doi.org/10.1038/s41598-025-34938-9

5. Lou, T., Wang, Z., Zhang, W., Li, C., Gu, J., Zou, W., & Jing, W. (2026). Dominant tree species classification
using a sparse mixture-of-experts framework. Forest Engineering, 42(3), 637-648.
https://doi.org/10.7525/].issn.1006-8023.2026.03.019

(@)}

. Nguyen Thanh Tuan, Phan Van Tuan, Nguyen Thanh Hung, & Duong Tien Duc. (2026). Individual tree
detection and crown segmentation for Pinus kesiya using UAV-LIDAR and deep learning models.
Dendrobiology, 95, 156-169. https://doi.org/10.12657/denbio.095.011

7.Qin, T., & Zhao, Q. (2025). Multi-branch and multi-label tree species classification using deep learning for
UAV aerial photography and Sentinel remote sensing images. Scientific Reports, 15, Article 32710.
https://doi.org/10.1038/s41598-025-19827-5

8. Takhtkeshha, N., Bocaux, L., Ruoppa, L., Remondino, F., Mandlburger, G., Kukko, A., & Hyypp4, J. (2025).
3D forest semantic segmentation using multispectral LIDAR and 3D deep learning. PFG - Journal of
Photogrammetry, Remote Sensing and Geoinformation Science, 94(3), 377-397.
https://doi.org/10.1007/s41064-025-00369-4

34


https://doi.org/10.3390/f17020179
https://doi.org/10.1007/s44196-025-00928-y
https://doi.org/10.1007/s40725-026-00275-x
https://doi.org/10.1038/s41598-025-34938-9
https://doi.org/10.7525/j.issn.1006-8023.2026.03.019
https://doi.org/10.12657/denbio.095.011
https://doi.org/10.1038/s41598-025-19827-5
https://doi.org/10.1007/s41064-025-00369-4

S22 LAY 40| 0|1 Df2f YH-MHFsH

9. Wang, L., Zhang, H., Fu, R., Lei, K., Liu, Y., Yang, T., Zhang, J., & Ge, X. (2026). MTSCFNet: a novel
framework for improving tree species classification in a subtropical forest using RGB, LiDAR-derived, and
GF-2 data. Journal of Forestry Research, 37(1), Article 22. https://doi.org/10.1007/s11676-025-01964-2

10. Wang, M., Zhang, Q., Liu, X, Zhang, J., Yu, F., Zhang, X., & Zhao, R. (2026). Research progress on
multimodal data fusion in forest resource monitoring. Frontiers in Plant Science, 16, Article 1710618.
https://doi.org/10.3389/fpls.2025.1710618

11. Wang, X., Zhao, Y., Han, Y., Zhao, Y., & Zhen, Z. (2026). Crown-BERT: a crown-morphology-aware deep
learning framework for individual tree species classification using UAV LIDAR and hyperspectral data.
GlIScience & Remote Sensing, 63(1), Article 2671600. https://doi.org/10.1080/15481603.2026.2671600

12.Yang, Z., Zhang, X., et al. (2026). @EMBHBASH LEZINEANEEHEREERZRBRSE
FSC-Mask2Former [FSC-Mask2Former: a forest panoptic segmentation method fusing frequency domain
perception and contrastive learning]. National Remote Sensing Bulletin.
http://www . publish.founderss.cn/rc-pub/front/front-article/download?id=158241355&attachType=lowqu

alitypdf&siteld=91 (20263 8& 2 &%)
28 ALSAHMEY B4 ohCt

13. CIR|HEFRQIA (2025, 9¥ 24Y). Al-2l0|Ct & HE|= &
https://www.dt.co.kr/article/12019894 (20263 82 2 H<%)

35


https://doi.org/10.1007/s11676-025-01964-2
https://doi.org/10.3389/fpls.2025.1710618
https://doi.org/10.1080/15481603.2026.2671600
http://www.publish.founderss.cn/rc-pub/front/front-article/download?id=158241355&attachType=lowqualitypdf&siteId=91
http://www.publish.founderss.cn/rc-pub/front/front-article/download?id=158241355&attachType=lowqualitypdf&siteId=91
https://www.dt.co.kr/article/12019894

o2k

\_

[

Alo] 0|11

x|

S
S|

R S

I
S

A2

Wz o I o+ mF N S RO @ g,
gz MHmms @t T a5
|L|A__H_E_||_ —_ = m mM
X <0 - D ~ M1 & E_aﬂul
|__/|o_._|__/|||__|%M T -~ D,w.rdm
FRITITE 5™ EO0or
= - < O ——
a;.z:.ﬂﬁﬁl__/l 7MA_H__H_ .@&A m_._IHA.H_
i Mg g x o HNR oI Sy
m_xo.___io._ iun__or__u._ %|Mz_ém
AV - N S <
o< X & WG = Ok o =
FHF LU K@ © _ ™R I
e o < = S 5 & <
o_E:._l._ﬁA_H_l _Z_._.m m._.__ogl_._/lﬂ
Wo © © 2y o Mvop < v ° N gk -
o B R oMo oF E Uy e o o
ol o7 T — er I 1 S R
moakd T Syl
mp RN T Wps p SO
o B o oa . — 8 51 5 O
— o W< 2 PNy X <ALz
— o oy Ko X T A ss s o T e,
C A o -
THWT R Ty TS
< przamos U E Syowd
S e dorx kST e £ H
| o5 omgE e €y
al mfomE AMGE <F SEL
= zﬁm._.n_.__._7A_| S N o <3 oo
o X e o Em oy WA E g o
S oW Y sstn ®IEHwg
(o) e R HS g T3 g dg
s MO R dady ZLERR g
- of F N TR ol gyt o ©C T U
U Ty O o & R Ry Moo OO0 R
I Towagl<-y TOFTE TS A K
<0 RS aa S R 0 H
— Ok of 3T mWp oF Or & O- M w0 )T
nz I NK KX ITIFIT®W < @i R w

=
=

O

|

=

o SA=2 27| =22
(o]

|

=

O{C|ABE] OfC|7tR| 2

=

=
S22 A ¢

/|
|

=
=

f

SUCH AL

s

ot
A OICE

36

2{0F 512
| &= Ctel o

|

71210 DBHR} £12 £902 2= UL DHotz|

(Aboveground Biomass, AGB)
CHAL 20|42t Zt0i|2t=, A}



O1Z2|51} CI2|E BAI0] 0| Oj2f Yel-Ar2lse]

[ ) [Biay=]

A1 ellojxet EEO| LIRS s B

2| A 2|0| 2 AFHU (Terrestrial Laser Scanner, TLS)= LIS S22 S0 28 49i0| A
1, 1 20| £|S0tR= A|ZHE MM 4840t 70| O = O|F0{2 YA =8 2 HL
Ct. O] =2 232 A= (Point Cloud)O|2t 2L CtH A HE O X2 FH Y

= CHS A A2 LR SIT7LR| WA Q10| SOty 2|8 APHHE 7|1 2 A7
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Hr2S Ao 2 Tl AZH TLSQF CoAtNetS ATHISL

2H H HEZre SN
DBHO| 0] 8 ATHHZIAIS CHYISH AAMSLICH AIF LI 6002014 ZEAISE
0.730|U&LICH 2 HEL MBS 0 99T ME |0t £ HOMES Q3= 25 06
HAE, B HHES3ts 2 4OH1M|quAL|q HE0| ATHe AFAS 71 L2
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