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Estimation of Accumulation Amount of Phyllostachys Pubescens
Based on LiDAR Point Cloud Density of Canopy
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Abstract Bamboo resources have efficient carbon-sequestration capabilities, and their economic contributions to
global carbon balance and carbon trading have attracted widespread attention. However, because of the complexity
and the high canopy density of bamboo canopy structure, traditional measurement methods cannot be used to
precisely measure the accumulation amount. Therefore, LiDAR point cloud data of Phyllostachys pubescens canopy
are obtained using three-dimensional laser scanner to estimate the accumulation amount by the point cloud density.
Experimental results show that a mathematical relation exists between the accumulation amount of the bamboo
canopy and the point cloud density of bamboo poles and branches. In a sample test, the model accuracy of the
accumulation amount of the bamboo pole and branches in the canopy reached 95.53% and 91.36%, respectively.
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Fig. 2 Indoor scanning of single bamboo canopy

32 3 Z2 0 R B2 SRR AT RO A TR R

AR Ao MRS RS TR B 1T 53 BIL B N A7 25 T L i
SO B AT SRR R A R = O A
S ASCER S 1 DB 7 451 RS A R AT — S A 19 L

T AN R P AR ) 2% T S0P FUORE RS A R A AN (] 4 A
N [5] y A KE I8 4 s S R AT R T 5 AN AR T

TE R & mi = B T S AE AR MR 7S L O HL MR 7S %
JEE TR A, X 2 BB AR U S ) e AR L 7 SR R
A R DL B . R R AT B — RO
T BOHE 1 2 4 MR P ) o3 B vk [) Ik 1 N A 2 5 T
MKW R T RS, S S0 =
F LB O B AR R BGE A, — o A
AR B P S TR ST Y 0N T A A AT AR
KNP ERBOE 85 A RN = IR AE— & 1
R 5 2 R A A AR R

HF S50 AR B 05 = Bl = A Leica B Cyclone
B BATE 0 AR A R R, B
SRR AT A7 AE /D B W 0 R SR 4 1 o5 (B — 2RI
RO R GE T UE I AR U U R I 2 MR R T N
JI MR SR RVE EAT IR IR s AR ROk AT Z A AE Y
BEWE O N = CGF KW 2O 13 B 5E 2P
NG I NI U S E e I W e SN o
(MRPCA) B 124, 6T i ol 43 J7 7 £ il T 2k 3 5
RN U B B e ik I W SR R AT
Mg P 0 6% 5 X6 T T ) 8 4 0 i s (B 2RI
7 ) WSl B Cyclone B9 Limtbox #E47 8 3 ik K
A8 Fence L fig Bl B Me S AT T T LM, 175 &
W T 5 A L T BT 3 R .

5 RuEESEREILRII

510 RzBESEFESIT

BB RV R BN s R . AT AR A
SEBRIE L, B HL 3 em X 3 em X 3 em FYSL T IRAE R
HAr X [H], 7£ Leica 1Y Cyclone {4 b & %3 Hl
. pts K 30 S = BRGSOy o A S 2 B T A
B rf 3 2 S I FVEOHE 1 WS 5 A B . R B EBAT
)2 2 1) 5 B L LA — 1700 ~ — 1000, A L AT
N2 B X 5 LV R ) MR TS R S BR A AR
F1 ] 902 5 32 55 2 2 3 L AH 22 8K, By ) 0 Oy s Mg
b A OB A I L RT ] Excel Y 0 356 3 il XoF Mg g5
HEAT O 18 I Bk L 45 21 45 v Al 19 B AT 2 05 B B
WIE S BRI R AR EE . A B =0 o8t/
BN
52 EMHEERENHFER
5.2.1 HREH%

TG N n S BAT ) B B W
F L E B A AT E B U, B
EENUBEAE RS R A R R & S I 1

0404001-3



&3 o 2 M 5 X L. () ZE MR (b) 25

Fig. 3 Comparison of bamboo crown before and after denoising. (a) Before denoising; (b) after denoising
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Table 1  Measured volume of bamboo branches
Number Length /em Volume /cm? Number Length /em Volume /cm?®|  Number Length /em Volume /cm?
1 7.8 0.10 13 60.0 1.86 25 138.0 20.25
2 14.8 0.20 14 69.0 3.20 26 144.0 22.65
3 15.5 0.20 15 77.0 4.55 27 135.0 17.25
4 18.3 0.25 16 81.0 4.65 28 164.5 28.76
5 22.5 0.40 17 87.0 5.53 29 172.0 35.25
6 29.7 0.50 18 95.7 6.51 30 175.2 39.35
7 36.5 0.70 19 96.5 6.43 31 176.0 39.35
8 37.0 1.25 20 105.0 9.10 32 157.0 27.95
9 45.1 1.18 21 108.0 8.40 33 194.0 45.10
10 51.0 1.52 22 117.0 12.50 34 183.0 39.70
11 52.3 1.61 23 123.0 14.45 35 198.0 42.67
12 54.5 1.74 24 133.0 17.50 36 187.0 39.35

5.3 BEAMNSERENHFEE

A B AR R AL A TR RUE SR B AT A
DRI B P ek S22 B R T 9 A SR 0 AT A S
BIME . X T AT 2 i Cyclone B X B AT
T J2 FEAS 1 A RS AT A B A sk gt
P 4 FT 7 s PR AR 2 1 B2 A HG 38 B ) i R
Or BTHEAS B AT R R A AT A AR

&l 4 Cyclone &l iYL 4% K &
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Table 2 Surface area and point cloud density of sample bamboo poles

Point cloud bulk Point cloud areal

Number Surface area /cm’ Number of point clouds ) ‘
density /em™? density /em ™ ?
Bamboo pole 1 3653.39 27317 0.00101174 7.477
Bamboo pole 2 2449.22 19795 0.000733148 8.082
Bamboo pole 3 1915.41 145 0.000537741 7.580
Bamboo pole 4 1602.34 11783 0.000436407 7.353
Average 7.631
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Table 3 Point cloud density and volume of bamboo crown branches

Number Number of point clouds Point cloud density /em™? Volume /cm®
Bamboo crown branch 1 273659 0.0101355 231.5070
Bamboo crown branch 2 524001 0.0194074 736.8833
Bamboo crown branch 3 421903 0.0156260 635.0164
Bamboo crown branch 4 378124 0.0140046 411.2008
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Table 4 Calculation error of branch volume of 5th sample

Number of Point cloud ) Calculated Absolute Relative
Number ] ~ Volume /cm® ‘ )
point clouds  density /em * volume /cm’® error /cm? error /%
Bamboo crown branch 5 468193 0.0173405 597.243 648.890 51.647 8.64
£5 5 SHAMNEERENIARE
Table 5 Calculation error of bamboo pole volume of 5th sample
Number of Point cloud Calculated Absolute Relative
Number ] ~ Radius /em Volume /cm?® )
point clouds  density /cm * volume /cm? error /cm® error /%
Bamboo pole 5 13573 0.000503704 1.87 1740.920 1663.052 77.868 4.47
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