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Chuwong 1 CO SO LY THUYET VA PHUONG PHAP TIEP CAN

1.1 PAM MAY DIEM LIDAR MAU
1.1.1 Khai niém va céu triic dir li¢u

DPam may diém (point cloud) 1a tip hop cac diém trong khong gian ba chiéu, mdi
diém duoc xac dinh bdi toa 46 (X» Y Z). Trong tng dung vién tham va dia khong gian,
dam may diém thuong dugc tao ra tir cong nghé LiDAR (Light Detection and Ranging)
hoic tir phuong phap anh lap thé (photogrammetry). Khi ddm may diém duoc bd sung
thong tin mau sic tir anh chup dong thoi, mdi diém sé& co thém ba kénh phd (R’ G’ B) —
tuong ng voi cuong do phan xa ¢ budce song do, luc va lam. Tap dir liéu nay dugc goi
1a ddm may diém LiDAR mau (colored LiDAR point cloud) hoic dam may diém

RGB-XYZ.

MULTISTISOURCE DATA POINT:
A CUBE REPRESENTATION

SENSOR DATA CAMERA

FUSION

DATA POINT
e NG )

Hinh 1.1 Ciu trac cua diém d6i tugng trong dam may diém

Céu trac di liéu cua mot diém co thé duoc biéu dién dudi dang:

P; = (xi, yi,zi, Ri, Gy, By)

Trong do6:

X;, Vi, Z;: toa do khong gian (thudng theo hé toa do qudc gia hodc tuong dbi).
R;, G;, B;: gia tri s6 nguyén tir 0 dén 255 (hodc di duoc chuan hoa vé [0,1]), thé
hién mau sic cia doi tuong tai vi tri diém.

C6 hai phuong phap chinh dé tao ra dam may diém LiDAR mau:



Phwong phap 1: Tich hop LiDAR va may anh RGB dong b

Hé thong LiDAR (thuong gin trén UAV hodc xe mit dat) quét dong thoi véi may anh
RGB c6 d6 phan giai cao. Sau d6, phan mém chuyén dung (vi du: Agisoft Metashape,
CloudCompare, hodc thu vién Python laspy + open3d) s€ ndi suy gid tri mau tir anh cho
timg diém LiDAR dua trén hinh hoc chiéu camera. Két qua 13 mdi diém c6 ca toa do
chinh x4c va mau sic tuong tng.

Phwong phap 2: Chong khép anh RGB Ién dam mAy diém LiDAR

V&i dam may diém LiDAR chi ¢6 cuong do phan xa (intensity), ngudi ta ¢ thé ghi
nhan anh RGB cua cung khu vuc (tr UAV hodc v¢ tinh) va thyc hién can chinh
(registration) dé gan mau. Phuong phap nay chi phi thip hon nhung dé phat sinh sai s6
do sai 1€ch hinh hoc gitra hai nguén dir liéu.

Trong nghién ctru ndy, ching t6i gia dinh dit liéu dau vao 1a dam may diém LiDAR
mau da dwoe cin chinh hoan chinh, mdi diém chira day du thong tin XYZ va RGB.

Vi DU TRUC QUAN VE DAM MAY DIEM LiDAR MAU CUA KHU VUC CO THUC VAT (NGO) VA MAT AT

(@) TOANBO DAM MAY DIEM VGIMAUSACTHUCTE  (b) CUNG KHU VUC TO MAU THEO DO CAO Z

Hinh 1.2 Pam may diém

1.1.2 Vai tré ciia thong tin mau trong phan loai dim may diém

Trong phan loai ddm may diém, thong tin hinh hoc (X Y>Z) thuong dugc sir
dung dé trich xuat cac dic trung cAu trac nhu d6 cao, d6 doc, do g6 ghé, hodc eigenvalue
tir ma tran hiép phuong sai cuc bd. Tuy nhién, véi cac d6i tuong ¢ cau trirc hinh hoc

twong tw nhau (vi du: thye vat va mat dat gd ghé), thong tin hinh hoc thuan tay khong
3



du dé phan tach. Chinh vi vy, thong tin mau sic pho (RGB) dong vai trd bd sung vo

cung quan trong, dic bi¢t trong cac bai toan:

e Phan loai thyc vat / phi thuc vat

o Tach tan 14 khoi than cdy va mit dat

« Phan biét thuc vat khoi cac dbi tuong nhan tao c6 mau sdc tuong tu

@ PHAN LOAI CHi DUNG
E2 HINH HOC (PO CAO 2)

@ PHAN LOAI KET HOP
£2 HINH HOC & MAU RGB

DIEM DAT
(VEGETATION) (GROUND)
N\ S )

Ranh gidi ro rang,
tach biét chinh xac

gidi khong ré rang,
nhigu diém nham

@ DAT (GROUND)
@ THUC VAT (VEGETATION)

) GROUND YELLOW POINTS

() VEGETATION

Hinh 1.3 Nguyén 1y phan loai

Thong qua cic chi sé thuwe vat tir kénh RGB, chiing ta c6 thé chuyén ddi khong
gian mau (R’ G’ B) thanh mét hodc nhiéu chi sb don gian nhung giau thong tin vé sinh
khéi, ham luong diép luc va do che phu. Nhitng chi s6 nay dd duoc ching minh c6
turong quan cao voi chi sé dién tich 14 (LAI) trong bai bao gdc (de Magalhaes & Rossi,
2024), va hoan toan c6 thé ung dung dé phan loai thuc vat trong ddm may diém LiDAR
mau.

1.1.3 Thach thirc khi sir dung dir liéu LIDAR mau dé phan loai thuc vat
Maic du thong tin RGB mang lai nhiéu loi ich, van ton tai mot sd thach thirc chinh:
1. Anh huwéng cia diéu kién anh sang: Gia tri (R’ G’ B) phu thuéc manh vao
cuong do sang luc chup anh, goc chiéu sang va bong d6. Cung mot déi tuong

thuc vat c6 thé c6 gia tri RGB khac nhau giita lac sang va chiéu.



2. Hién tuwgng bio hoa chi s6: Mot s6 cac chi s6 RGB nhu VEG, ExGR, COM tré
nén bio hoa khi LAI (chi s6 dién tich 13) vuot qua 3 m?/m?. Khi thyc vt qua
day, tin hiéu phan biét gitra nhiéu 16p 14 va mot 16p 1a bi suy giam.

3. Swtwong dong phd giira thwe vat va mdt so vat liéu nhin tao: Co nhwra, mang
pht ndng nghiép mau xanh c6 thé gay nham Ian.

4. Sai $6 cin chinh giita LIDAR va anh RGB: Néu cin chinh khong chinh xéc,

diém LiDAR cua than cay co thé bi gan mau cua mat dét hoac nguoc lai.

—— ———
L
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Hinh 1.4 Mau cta ddm may diém Lidar

Do d6, viéc chi dwa vao mau séic thé (R’ G B) 1a chwa du. Can xdy dung cac chi
s6 thue vat chuin héa va két hop vé6i cac thuit toan hoc may manh mé nhu Random
Forest dé tang d6 chinh xac phan loai.

1.2 CHI SO THUC VAT TU KENH RGB

1.2.1 Nguyén ly co' ban

Thuc vat co dac tinh phé riéng biét so voi cac doi tuong khac (dét, bé tong, nudc, bong
ram). Cu thé, thuc vat hdp thu manh birc xa & ving phd do (R) do sac t6 diép luc
(chlorophyll a va b) va phan xa manh & ving pho luc (G). Trong trudng hop chi ¢6 anh

RGB (khong ¢6 kénh can h6ng ngoai), ngudi ta van cé thé tan dung sy chénh 1éch gitra



cac kénh do, luc, lam dé xay dung céac chi s6 thwe vat (vegetation indices) nham tach
biét thuc vat khoi nén.

Céc chi sb nay thuong dugc tinh tir gia tri pho di chuin héa theo tong ba kénh:

R

R,=———

R+G+B
.- G

" R+G+B
B

B, =————

R+G+B

Hoic sir dung gia tri tho (R, G, B) tiy theo cong thirc cua ting chi s6

1.2.2 Cac chi s6 thue vat RGB

Theo Magalhaes & Rossi (2024) — Bang 1, c6 14 chi s6 RGB duoc sir dung. Dudi day
1a cong thirc cua tig chi sb.

Nhém 1: Chi s6 dua trén kénh don chuin héa

Rn — Normalized Red

R R
" R+G+B
Gn — Normalized Green
c G
" R+G+B
Bn — Normalized Blue
B

B =———
" R+G+B

Nhém 2: Chi s6 dua trén hiéu va tong cic kénh
ExG — Excess Green Index (Woebbecke et al., 1995)
Dang chuan hoéa:

ExG = 2G, — R, — B,

Dang gia tri tho:
ExG=2G—R-B



ExGR - Excess Green minus Excess Red (Meyer & Neto, 2008)
ExGR = ExG — (1.4R,, — G,)

GLI — Green Leaf Index (Louhaichi et al., 2001)
26—R-B
GLl = ———

26+R+B
VARI - Visible Atmospherically Resistant Index (Gitelson et al., 2002)
G—R

VARI = ———
G+R-B

MPRI (hay NGRDI) — Modified Photochemical Reflectance Index (Yang et al.,
2008)

MPRI = ——

D
+
-

RGBYVI - Red-Green-Blue Vegetation Index (Bendig et al., 2015)
ropyl = & KB
"~ G>+R-B

MGVRI — Modified Green Red Vegetation Index
GZ 2

MGVRI = ———

G? + R?

TGI — Triangular Greenness Index (Hunt et al., 2013)
TGl =G —0.39R - 0.61B

VEG - Vegetative Index (Hague et al., 2006)

n

VEG = RO-667 . B0-333

Nhém 3: Chi sb to hop phirc tap



CIVE - Color Index of Vegetation (Kataoka et al., 2003)

CIVE = 0.441R,

— 0.881G, + 0.385B,, + 18.78745

COM - Combination Index (Montalvo et al., 2013)

COM = 0.25 - ExG +

0.3-ExGR + 0.33-CIVE +0.12-VEG

Lwu y: Cac gia tri R, G, B trong cong thirc trén c6 thé 1a gia tri tho (0-255) hoic da

chuan héa (0-1), tiiy theo ting chi sb. Trong nghién ctru nay, ching t6i chuan hoéa R, G,

B vé khoang [0,1] trudc khi tinh toan tit ca cac chi s6

MINH HOA TRUC QUAN MQT SO CHi SO RGB TREN CUNG MOT KHU VUC RUONG NGO

0 1: Anh RGB géc 02
: @

‘TRUONG NHIN GOC"

"TRUONG NHIN GOC'

ExG - thuc vat sang Ién, dat toi di
— - b4 — - s

0 3: EXGR - d¢ tuong phan cao hon
:& . = — - . - v o

ORIGINAL VIEWFIELD Excess Green (ExG) Excess Green minus Red (ExGR)
This is the true-color visible light image of the entire ExG enhances vegetation, bright green, while ExGR provides higher contrast, making vegetation
cornfield area. non-vegetated areas are darkened. features and boundaries sharper.

0 4: VARI - tét cho viing nhiéu may/bdng

7

0 5: TGI - nhay vdi diép luc 0 6: VEG - phén tach t6t giai doan dau
T e e— — . -

@ ~ — £ ™S

T
—

Visible Atmospherically Resistant Index (VARI) Triangular Greenness Index (TGI) Vegetation Index (VEG)
VARI effectively normalizes atmospheric effects, showing TGl is highly sensitive to leaf chlorophyll, highlighting VEG is designed for early growth stage differentiation,
vegetation clearly under clouds and shadows. differences in crop health and nutrition. clearly separating crop structure from soil.

Hinh 1.5 Minh hoa mét s6 chi sd

4

Duéi day 1a bang tom tat 15 chi s6 RGB theo bai bao gdc (de Magalhaes & Rossi, 2024)

[1-9]:

STT | Tén chisd Cong thirc

1 Bn (Normalized Blue) B/(R+ G+ B)
2 Gn (Normalized Green) G/(R+ G+ B)




STT | Tén chisb Cong thirc
3 Rn (Normalized Red) R/(R+ G + B)
A CIVE (The index Color Index (0.441 x Rn) - (0.881 x Gn) + (0.385 x
of Vegetation) Bn) + 18.78745
(0.25 x ExG) + (0.3 x ExGR) + (0.33
S COM (Combination)
x CIVE) + (0.12 x VEG)
6 ExG (Excess of Green) (2 x Gn) - Rn - Bn
ExGR (Excess of Green and
7 ExG - ((1.4 x Rn) - Gn)
Red)
8 GLI (Green Leaf Index) (2xG)-R-B)/((2*xG)+R+B)
MGVRI (Modified Green
o (G xG)- (RxXR)((G*G)+(RxR))
Red Vegetation Index)
MPRI (or NDRI) (Modified
10 Photochemical Reflectance | (G —R)/(G+R)
Index)
RGBVI  (Red-Green—Blue
11 . (G xG) - (RxB)/((G* G)+ (R *xB))
Vegetation Index)
RGBVI  (Red-Green—Blue
12 (G- B xR)A(GxG)+(BxR))

Vegetation Index)




STT | Tén chisb Cong thirc
TGI (Triangular Greenness
13 G-(0.39 xR) - (0.61 x B)
Index)
VARI (Visible
14 Atmospherically  Resistant (G-R)/((G+R)-B)
Index)
15 VEG (Vegetative Index) Gn/((Rn"0.667) x (Bn"0.333))

1.2.3 X4c dinh khoang gia tri ciia cac chi s6

Pé thuan lgi cho viéc 1ap trinh phén loai diém, can xac dinh khoang gia tri cta
cac cong thire. Vi dam may diém mau cta Lidar thi R, G, B thudng ma héa 8 bit s&
nam trong khoang [0,255]. Trén co s& cac cong thie & Bang 1, xac dinh khoang gia tri
ctia cac chi s6 duogc trinh bay ¢ Bang 2. Vi cac cong thic c6 khoang gia tri min, max,
nén dé xuat chuyén vé gia trj chuan hoa theo cong thirc:

normalizedValue = (value - min) / (max - min);

Gi tri normalizedValue ludn nam trong khoang [0, 1], thuan loi cho vi¢c phan
ngudng phan loai.

Bdng 1.2 Khodng gid tri va phdn ngudng chudn héa

, Khoang gia tri [Nguwdomg chuian hoéa [0,1] dé xuat
STT Tén chi so
[min, max] thir nghiém (thuc vat/phi thue vat)
1 Bn [0, 1] 0.25
2 Gn [0, 1] 0.35
3 Rn [0, 1] 0.35

10



Khoiang gia tri

Ngudng chuian héa [0,1] dé xuat

STT | Tén chisb
[min, max] thir nghiém (thwe vat/phi thuc vat)
4 CIVE [17.9064, 19.2284] 0.64
5 COM [4.939, 9.065] 0.33
6 ExG [-1, 2] 0.35
7 ExGR [-2.4, 3.4] 0.40
8 GLI [-1, 1] 0.52
9 MGVRI [-1, 1] 0.50
10 MPRI [-1, 1] 0.50
11 RGBVI (1) [-1, 1] 0.55
12 RGBVI (2) Khéng cd dinh Khong dung
13 TGI [-1, 1] 0.52
14 VARI Khéng ¢b dinh Khong dung
15 VEG Khéng cb dinh Khong dung

11



Chwong 2 QUY TRINH XU LY VA XAY DUNG THUAT TOAN
2.1 QUY TRINH XU LY, XAY DUNG PHAN MEM

Pam may diém dia hinh ¢é mau tir cong nghé quét laser 3D (LiDAR) hoic
phuong phap do v& anh s6 (Photogrammetry) ctia nhiéu d6i trong (cdy cdi, nha cira,
mat dat, duong x4, song ngoi...). bé thu nghiém thuét toan, tic gia phan loai thanh 3
doi tuong chinh: 1. ground mat dat, 2- unground dia vat [11,12] (phan tach tiép: 2 thuc

vat va 3 phi thuc vat). Quy trinh xtr Iy va thudt toan co ban trinh bay trong so @b hinh

2.1.

Y

< Céngtélchué’n bi >

Pam may diém mau (Las, ply...)

!

Phén loai diém mat dat/phi dia hinh

v

Pam may diém phi dia hinh
(thwc vat/phi thuc vat)

v

Chuin héa dd cao diém phi dia hinh

[

Y

Pam may diém mat dit —

A

Lwa chon chi sd

| Tinh toan gia tri chi s6/chuin hoa

Tir thuat toan da trinh bay ¢ chuong 1, tic gia tién hanh xay dung phan mém

> Ngudng Ngoai ngudng—>|Dam may di€ém phi thwc vat

Trong nguwdng

Pam may diém thuc vat

C Xir 1y tiép theo >4

Hinh 2.1 Quy trinh xtr 1y va thuat toén chinh

ApLAS (modul phan xtr 1y ¢6 tinh theo céc chi s6)



{2 AplAS2025 - X

< Cloud Point Distribution Filter Volume calculation fram Point Clouds Open Pit Displacement Calculation Forestry/Building from Point Cloud

(1) Color Points Cloud (LAS LAZ)

G:\Dodac\Lidar\Color\Color.las | C]
(2) Segment Ground...; (3) Normalize the Elevation... ["] save Point Cloud of Normalize the Elevation (*.ply)
[] save forest metrics (“tif) Save Canopy Height Model (*tif ) [] save Tree DBH (*ply ) Save report (“xlsx )
Save Tree top ("ply ) Save Individual Tree Segments (“ply ) Save Building (pl Save cad (*dxf)
g ("ply )
(4) UnVegiVeg (5) Extract Forest Metrics || (6) Extract Tree/Building Attr... | |(7) DBH Tree (8) Extract Building Attri....

B [«]

dbhHeight : [a)

Index @ gridSize (m) ma (CHM): gridRes (m) () mﬂ cluster Dls{m)
[=]

i i [=] tolerance (m) lArea>clusDis x =]

UnVegNeg[%] cutOffHeight (m) minHeight (m) | 201 Fozn]2) RS
epsilon (m) -

[] save all Index (*ply ) leafAng (deg) minNumPoints ma [~ Convexity (%) ma

i [=]
Save Veg Height (*ply) - . Extract Tree minPts/cluster mﬂ
. tract t o -
Save UnVeg Height ("ply [#]Extract Fores [¥]Extract Building threshold 3.0 @, [/]Rejoin Building

ApLAS processing...

Extract Forest Metrics... Segment Individual Tree... Run...For/Build
Canopy Height Model... Segment Individual Building...
Detect Tree Tops... ApLAS processing...

Hinh 2.2 Giao dién phan mém ApLAS

2.2 THU NGHIEM PHAN LOAI PAM MAY PIEM LIDAR MAU
Dé tién hanh thtr nghiém, tac gia ldy mot tip diém dam may nho gdm 3 triéu

diém:

s,

3
3
3

&

3
<

e

Hinh 2.3 Pam may diém gbc
13



Hinh 2.4 Pam may diém gbc

2.2.1 Phén loai diém mit dat va diém phi dia hinh (dia vat)

Dung thuat toan ctia cong bd [] tién hanh phan loai diém mat dit va dia vat

Hinh 2.5 Pam may diém mat dat

14



default point size — - 4

default line width — <

Hinh 2.6 Dam may diém dia vat

2.2.2 Pam miy diém cac chi sé ciia thye vét theo ngudng

Hinh 2.7 Pam may diém chi s6 Bn

15



Hinh 2.8 Pam may diém chi s6 Gn

Hinh 2.9 Pam may diém chi s6 Rn

16



Hinh 2.10 Pam may diém chi s6 ExG

Hinh 2.11 Pam may diém chi s6 CIVE

17



Hinh 2.12 Pam may diém chi s6 COM

Hinh 2.13 Pam may diém chi sé ExGR

18



ault point size — 4

ault line width — 4

Hinh 2.14 Dam may diém chi s6 GLI

Hinh 2.15 Pam may diém chi s6 MGVRI

19



Hinh 2.17 Pam may diém chi sé6 RGBVI

20



Hinh 2.18 Dam may diém chi s6 TGI

2.3 KET QUA VA BAN LUAN
2.3.1 Két qua
Két qua thir nghiém trén tap dir liéu dam may diém LiDAR mau gdm khoéang 3
triéu diém cho thﬁy viéc st dung cac chi s6 thuc vat RGB két hop ngudng phan loai da
mang lai hi¢u qua ban dau rd rét trong viéc tach biét thuc vat khoi cac ddi tuong khac.
Vé phan loai mit dit va phi dja hinh: Thuat toan phan loai mit dat (ground) va phi
dia hinh (non-ground) hoat dong 6n dinh, tach duogc 16p mat dét kha sach. Tuy nhién,
mot sé diém thudc tan cay thép hoac bui ram gz‘in mit dit van bi nham 13n vao 16p
ground do d6 cao tuong dbi thap va do gb ghé nho.
Vé phan loai thue vat theo cac chi s6 RGB: Cac chi sd cho két qua khac nhau rd rét:
« Gn (Normalized Green) va ExG (Excess Green) thé hién hiéu qua cao nhit
trong viéc phat hién tan 1a. Hau hét cac diém thudc tan cay déu cé gia tri Gn >
0.35 va ExG > 0.35, cho phép tach biét tot thuc vat voi mat dat va cac vat lidu
nhan tao (bé tong, mai nha). Hinh anh ddm miy diém sau phan loai bang ExG
cho thay tan cay duoc gitr lai kha lién mach.
e COM (Combination Index) va ExGR ciing cho két qua tbt, dic biét trong viéc

giam nhiéu tir cic diém c6 mau xanh nhat hoic bong rim. COM la chi s6 t6 hop
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nén c6 kha ning can bang gilta nhiéu dic trung, giam hién twongifi diém
(missing points) & vung ria tan.

« TGI (Triangular Greenness Index) cho két qua kha t6t & ving tan day, it bi
bdo hoa hon so v6i ExG, pht hop v6i nhan xét trong bai bao gbc [de Magalhdes
& Rossi, 2024] rang TGI duy tri d6 nhay & LAI cao hon.

« Céc chi s VEG, GLI, MGVRI va MPRI cho két qua trung binh dén t6t, nhung
dé bj anh hudng boi diéu kién 4anh sang (ddc biét ving c6 bong d6 manh).

« Bn, Rn, CIVE va RGBVI cho hiéu suét thap hon, nhiéu diém thyc vét bi loai
nham hodc nguoc lai, do céac chi s6 nay nhay cam hon véi bién dong mau do va
xanh lam.

2.3.2 Ban luan

Phuong phap ngudng don (thresholding) trén céc chi s6 RGB di ching minh dugc
tinh kha thi véi chi phi tinh toan thap, dé trién khai. Tuy nhién, d6 chinh xac van con
han ché do:

o Phu thudc manh vao diéu kién 4nh sang lac thu anh.

o Kho xir Iy cac ddi twong chuyén tiép (cay thua, co thip, vat liéu nhan tao mau
xanh).

o Chua khai thac duoc thong tin khong gian 3D (d6 cao, mat do diém 1an can).

« Ngudng chon can phai phu hop, thém nhiéu cac tip mau.

Dé khic phuc, can két hop thém cac dic trung hinh hoc (eigenvalue, d6 cao chudn hoa,
d6 gb ghé cuc bd) va c6 thé ap dung md hinh hoc miy nhu Random Forest
Regression/Classification hoic c6 bo mau chuan dé ap dung thém Hoc sau. Vi¢c xay
dung mo hinh RFR trén tap dic trung két hop (RGB indices + geometric features) sé& 13

hudng cai tién quan trong tiép theo.
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KET LUAN
Bao cao da xay dung thanh cong quy trinh va thuat toan thir nghiém phan loai ddm
may diém LiDAR mau dua trén céac chi sd thuc vat RGB. Cac chi s6 ExG, COM,
ExGR, Gn va TGI cho két qua phan loai thyc vat tuong ddi tbt trén dir licu thu nghi¢m.
Nghién ctru khang dinh vai trd quan trong cua thong tin mau RGB trong viéc bd
sung cho phan loai ddm may diém, dic biét trong bdi canh thiéu kénh can hong ngoai.
Tuy nhién, cac han ché vé bio hoa chi s6, anh huong ctia anh sang va do chinh xac cta
phuong phap ngudng don cho thiy can tiép tuc nghién ctru theo hudng két hop da dic
trung va ap dung hoc may (Random Forest, SVM...) dé nang cao do chinh xac va do
robust cua thuat toan.
Céc hudng phat trién tiép theo:
1. X4y dung mé hinh Random Forest Classification trén tip dic trung két hop
(RGB indices + geometric features).
2. Thu thip va kiém chung trén nhiéu khu vuc khac nhau (rimg, néng nghiép, d6
thi).
3. Tich hop vao phan mém ApLAS dé tu dong hoa quy trinh xtr Iy ddm may diém
LiDAR mau.
Két qua ctia dé tai gop phan vao viéc phat trién cac giai phap xur 1y dit liéu vién tham
3D phuc vu giam sat tai nguyén thuc vat, 1ap ban do sinh thai va quan 1y d6 thi thong

minh tai Viét Nam.
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