2026 4 2 A M 3B =2 )|l TR R Feb., 2026
24K 5% 2 M GEOSPATIAL INFORMATION Vol.24, No.2

LTI % C A PLIG R AGB AL SEWESE

FLSE, KA, BFR, B #E, KFR”
(1. b s Ry Eh B i TR B YRR ] A 25 5 - ) P AR I F g, 9Tk JERS) 0652015
2. HEMBIEI: BEIREAEE SiRiEA e, dbat 100048)

OB R EAREANF (AGB) MART RO ETEEX T L. AFRALF NIRRT Lt A6, E3HFR
AN IR HAL AT E RSB G, R A6y kE HAIEH) fe U (W32) 440, MEERAGBAE AR, @it
K TEDATIRAE B RBRAMELRAGBE L T @ity ERAW: ORRTEFLLAOMNEFLIER, HLe AKX )4
AEEEE (RPIEEH5%, RMSE %452 12%, rRMSE K125 9%), B T2 RKAGBEI; Qa4 F &4 T WA MM IS
., FARLIHAFIE (homogeneity, dissimilar, secondM. entropy. variance 7 contrast) ¥ T K AGB 4 f- # AL H . KB R I
BT BRANTAE A LA E PR . SR F T,
KR RAMNE R R, W EAYS; MARIEH; SOTME
FESES: P231 XERFRERRS: B TEHS: 1672-4623 (2026) 02-0092-04

Single Tree AGB Estimation Research Based on Consumer UAV
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Abstract: Accurate estimation of single tree aboveground biomass (AGB) is crucial for precise forest resource management. In this study, taking

the larix principis-rupprechtii in the Saihanba Mechanical Forest Farm for example, we extracted spectral (vegetation indices) and geometric (tex-

ture) features within the tree crown boundary to build an single tree AGB estimation model, after segmenting single trees from UAV images.

Then, we analyzed the accuracy of model to assess the capability of consumer UAV in single tree AGB estimation. The results show that (Dcom-

pared to various complex machine learning models, the simple polynomial regression model achieves higher accuracy ( R* increases by approxi-

mately 5%, RMSE decreases by about 12%, and rRMSE decreases by about 9%), making it more suitable for single tree AGB estimation. @Com-

pared to various visible light vegetation indices, single tree texture features (homogeneity, dissimilarity, second moment, entropy, variance and

contrast) show greater advantages in estimating single tree AGB. This study demonstrates that consumer UAV can serve as a low-cost, high-effi-

ciency new tool for forestry surveys.
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e, UEBE . PR EIRREIR SRR, &E, i
FRIER A S = A A BV R A B o . g
AR et
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Y=0.1179(D’H (1)

K[, Y EARAY R, B0 ke D N TLSIIFG
¥R DBH, B em;  H M ALS P B B
B me ST, E/NRR AGB R 47.76 kg, XL
9 M A2 AR 7 43 0 12.3 em Bl 10.39 m; i REAK
AGB}1330.45 kg, XTRIMAEFI R 31.5 cmAT17.16 m.
SEHI AR AGB 2 144.36 kg
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)0.815 0

HH MR ik R /M FISE
VARI (G-RY(G+R-B) 0.396 0211 0.276
. NGRDI (G-R/NG+R) 0248  0.135 0.174
jfgg GLI (2G-B-R/Q2G+B+R) 0256 0.151  0.197
EXGR 3G-2.4R-B 0.438  0.191  0.289
EXG 2G-R-B 0376 0212  0.282
correlation correlation of GLCM 0.218 0.057 0.147

secondM  secondMoment of GLCM  0.144  0.116  0.127
entropy of GLCM 2.168  2.016  2.105
P dissimilar  dissimilarity of GLCM ~ 5.578 2159  3.362
FIE contrast contrast of GLCM 54291 8411 21.594
homogeneity homogeneity of GLCM  0.378  0.179  0.282
variance of GLCM 25484 4.063 10.333
mean mean of GLCM 45.169 26.253 36.359
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(RMSE) HAHXT AR R 22 ((RMSE) PP 50
. RN ARENEESER (A (2) ),
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TE AR 58 48 AT [l A A v, 22 it XA A
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il J EXG $8 8k 5 T e ( R® 7 0.45, RMSE Wy
49.78 kg, TRMSE H37%). A UL, {UHISR—AH P54
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3 BRI SOREFIEAL SR AGB I 1Y
R, MTLAKIL, 4R ZEBRHE Y RE R B A m Y
BN, HZWAMA (poly) MKARSERMLATEIRL

TESE T B — LU ARIE A SR AGB AL 4 i v
homogeneity, dissimilar, secondM. entropy. variance
il contrast 55 S FRAFAETE LR AGB A () R BNy
PL5E, TEREH poly BiHYES homogeneity FA RS BE fic iy
( R*40.63, RMSE 4 40.97 kg, rRMSE _~30%); cor-
relation Fll mean 7E T 4 B A v (1) R (B 35 3 42 A%,
RMSE 5 rRMSE {H 8 R, &3 H 3022 AR 3 A0R

N G AT

HgEE B R* RMSE/kg R* RMSE/kg rRMSE/%

linear  0.40  49.00 039  52.63 39

log 0.40  49.01 039 5258 39

EXG power 037  50.19 040  52.11 39

exp 038 4954 0.41 51.69 38

poly 044 4733 045  49.78 37

linear 039  49.17 038 5295 39

log 0.39  49.19 0.38 5291 39

GLI power 036  50.40 040 5242 39

exp 038 4979 040  52.04 39

poly 043 4747 045  50.22 37

linear 0.40  49.03 0.38  52.89 39

log 0.40  49.02 039  52.81 39

EXGR power 0.37 5022 040 5237 39

exp 039 4935 0.41 51.82 38

poly 044 4723 043  50.81 38

linear 036 50.69 032 5548 41

log 036 50.68 032 5548 41

NGRDI  power 0.33 51.51 0.34 5492 41

exp  0.35 51.00 034 54.60 41

poly 039  49.17 033  54.99 41

linear 0.28  53.41 025 5844 43

log 028  53.44 025 5851 49

VARI power  0.25 54.50 026  58.10 43

exp 027 5396 027  57.68 43

poly  0.33 51.84 0.28  57.08 42
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linear 042  48.00 0.39 52.63 39

log 043  47.79 0.39 52.58 39

homogeneity power 0.41  48.40 040  52.11 39

exp 038  49.60 0.41 51.69 38

poly 0.50  44.74 0.45 49.78 37

linear 0.46  46.41 0.38 52.95 39

log 045  46.85 0.38 5291 39

dissimilar  power 0.41 48.36 0.40 52.42 39

exp 044  47.11 0.40 52.04 39

poly 0.50  44.63 0.45 50.22 37

linear 0.34  51.14 0.38 52.89 39

log 034  51.09 0.39 52.81 39

secondM  power 0.31 52.54 0.40 52.37 39

exp 030  53.00 0.41 51.82 38

poly 048  45.38 043 50.81 38

linear 0.36  50.53 0.32 55.48 41

log 036  50.63 0.32 55.48 41

entropy power 0.31 52.57 0.34 54.92 41

exp 031 52.41 0.34 54.60 41

poly 049  45.16 0.33 54.99 41

linear 047  46.10 0.25 58.44 43

log 046 4631 0.25 58.51 49

variance  power (.43 47.55 0.26 58.10 43

exp 047 4592 0.27 57.68 43

poly 049 4493 0.28 57.08 42

linear 047  46.15 0.25 58.44 43

log 045  46.74 0.25 58.51 49

contrast  power 0.42  48.09 0.26 58.10 43

exp 0.02 6290 0.27 57.68 43

poly 049 4486 0.28 57.08 42

linear 0.04 6191 0.25 58.44 43

log  0.04 6191 0.25 58.51 49

correlation  power 0.04 61.99 0.26 58.10 43

exp 0.04 6190 0.27 57.68 43

poly 0.05  61.56 0.28 57.08 42

linear 0.02  62.48 0.25 58.44 43

log  0.01 62.67 0.25 58.51 49

mean power 0.01 62.77 0.26 58.10 43

exp 0.01 62.85 0.27 57.68 43

poly 020  56.51 0.28 57.08 42
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Fed T FEREAL (SVM) . #ZMZ (NN) .,
Fett (CART) FIBEHLARAR (RF) 4 % LA >
FERIEA T B AGB A5 R

" PIERS MR
i
R RMSE/ke R*  RMSE/kg rRMSE/%
CART  0.60 47.54 0.57 45.14 32
SVM 0.54 46.26 0.57 46.83 33
NN 0.53 51.34 0.55 46.40 33
RF 0.67 43.83 0.54 47.15 33

ATLLE A FRAILE 5% ) 5 vk RS R A A Y
( R*#1°40.60, RMSE %446 kg, rRMSE £1°433% ),
BAB SR AGBAEERE 1. X H 2.1 B KRR
I SEEE R AT LUR L, ZHFIE SHLER Y S 456 0T
KW FREERE, B 5 R SRR R [ AR
DT RHEAA Y

5 ¥ I E SRR RS ) T &AL ) JriE R
fH AT 3 MFIES AL
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CART contrast, variance. dissimilar
SVM variance , dissimilar, contrast
NN variance, contrast, homogeneity
RF homogeneity . correlation. secondM

MEHATLIE H, variance. contrast, homogenei-
ty. dissimilarity FFSCRFHIETE 2 MERIAR B, XY
2.1 15 P T A SRR AR BT OB IR R B A AL
RIMAEHY G, dE— Pk T SO %O
SHAEARTHEAR AGB A SR 5y A A
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ABIFFEIE T DRI AN LRI 55 7 B RGB 32
B, 458 Z MRS SOREFE, WAL T A TRRR
fiE . ARV PETE AR AGB AR i3S T . 4521
KW XFEE S TP e ppLAR 7 I BB, R 22 0
[l A B A BR AGB A SRS FE s ( R 3R 2
5%, RMSERMK%)12%, RMSEF&M8299%), Hili&
N st AR AGBAE S Y, SCHARE (homo-
geneity) 255 W BB T PG EE e (R R
0.63, RMSE 4 40.97 kg, rRMSE }30% ); % T #i
AL, homogeneity . dissimilar F1 secondM 5 £ FR4F

AELERAAR AGB A BAT B O O RE S . T AL,
BRI NMUH A AL FAA U BEA T = 8 A i 4
REST, WREHEMOL AN AR S I ISR T —Fh AR . 2K
R AR AL .

Wit JC LA S AR AR BRI A2, R
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