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Tém tit
Khu vwee do thi voi ddac thu co mdt do dan cu dong duc, khong khi bi o nhiém
nghiém trong do hang ngay don nhdn vé sé leong khi thai déc hai tir nha may, xe c¢
va cdc san pham ¢6 nguon géc héa hoc do dé cdy xanh giiip loc b6t bui ban, dong
thoi thai ra nhiéu khi Oxy, cdy xanh déng vai tro la lé phéi cia thanh phé. Do vy,
xdy dung dit liéu khong gian dia Iy 3D c¢é ddy di théng tin khéng gian 3D va théng tin
thuéc tinh dé quan 1y, gidm sdt thong minh cdy xanh trong viéc kiém dém, ngdan chin
cdc hanh vi xdam hai cdy xanh cting nhie kiém tra, cham séc trén dia ban quan 1y la cdp
thiét. Muc tiéu ciia bai bdo nay dé la xay dung dwoc bé div liéu khéng gian dia Iy 3D
cho hé th(fng cay xanh do thi khu viec ven bién cho khu vuee thanh phé Ha Long dua
trén ky thudt két hop cdc cong nghé dia khéng gian hién dai. B dir liéu khéong gian
dia ly 3D cua h¢ théng cdy xanh do thi khu vuc thuc nghiém duoc thanh lap duwa trén
sw két hop ciia cong nghé mdy bay khéng nguoi ldi gid ré véi cdc phan mém phé bién
nhie Excel, ArcMap, Sketchup, FME da gitip tao ra san pham hoan chinh phuc vu cdc
nhu cau cia cong tdc quan 1y cdy xanh dé thi hién nay & nuée ta.
Tir khéa: Cong nghé dia khong gian; Dir liéu khong gian dia 1y 3D; Hé thong cay
xanh do thi.
Abstract
A case study on the construction of 3D Geospatial information for the urban trees

Urban areas are characterized by dense population density and the air is
severely polluted due to daily receiving countless amounts of harmful emissions
from factories, vehicles and products of chemical origin. Therefore, trees help filter
out dirt, and at the same time emit a lot of oxygen, trees act as the lungs of the
city. Due to, building 3D Geospatial data to manage and monitor trees in tallying
and preventing acts of encroachment on trees as well as inspection is urgent. The
objective of this paper is to build a 3D geospatial dataset for the urban tree system
for Ha Long city based on modern geospatial technologies. The 3D geospatial
dataset of the urban greenery system was established based on the combination of
low-cost drone technology with popular software such as Excel, ArcMap, Sketchup,
FME. It helped create a complete product to serve the needs of the current urban
green tree management in our country.

Keywords: Geospatial technology; 3D Geo-spatial data; Urban tree system.
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Nghién ciru
1. Mé dau

Theo Nghi dinh vé quan 1y cdy xanh
d6 thi (S6: 05/VBHN-BXD, ngiy 13
thang 9 ndm 2018) ctia Chinh phu, khai
niém cay xanh do thi la cdy xanh stir dung
cong cong, cdy xanh st dung han ché va
cay xanh chuyén dung trong do6 thi [1].
Mot trong nhitng tac dung 16n nhét cua
cay xanh cho d6 thi d6 1a n6 cai thién rd
rét moi truong séng cua nguoi dan. Voi
mat d§ dan cu dong, cung vdi lugng khi
thai tr nha may, xe cg,...tinh trang chung
cua cac khu do thi chinh la moi truong
khong khi bi 6 nhiém nghiém trong. Cay
xanh s& giip cai thién chat lugng khong
khi bang cach hap thu nhimng khi doc nhu
NO,, CO,, CO,... Theo nhiéu nghién cuu,
cay xanh c6 th¢ hap thu to1 6 % cac loai
khi thai doc. Cay xanh s€ gitip loc baot bui
ban, dong thoi thai ra nhiéu O,. Vi vay
c6 thé xem cdy xanh la 14 phoi cua thanh
phé. Cay xanh s& gitip giam bdt ap luc
cho cac cong thoat nudc bang cach giir
lai nwéc mua. Trong nhiéu ciy xanh & cac
khu dan cu dong duc sé khong chi giup
cho khong khi ¢ do trong lanh hon, ma
cdy con co thé 1am bong mat ngin chin
anh nang mat trdi, han ché tac hai cua cac
blrc xa mat troi 1én nguoi dan [2, 3].

Co so dir liéu (CSDL) vé hé thong
cay xanh d6 thi hién nay tai Viét Nam van
dang & giai doan thtr nghiém bét dau trién
khai xay dung. Nam 2021, Bo truéng Bo
Tai nguyén va Mbi trudng Tran Hong Ha
cho biét, Bo dd va dang trién khai xay
dung CSDL ban do cay Viét Nam (Tree
Map) théng qua Gng dung cong nghé sb
4.0 trén di¢n thoai thong minh. CSDL ban
d6 cay Viét Nam bao gdm cac thong tin:
Loai cay, dia diém, quy trinh tréng, dac
tinh sinh trudong phat trién, cach chim
soc, quan 1y cu thé trong diéu kién hoan
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canh cta ting dia phuong. Tuy nhién, dén
giai doan hién nay CSDL van chua xay
dung xong va chua dugc dua vao Ung
dung trong thyc té. Do d6, can thiét phai
c6 nhirng nghién ctru ing dung cong nghé
hién dai dé nhanh chong xdy dung, cap
nhat CSDL ciy xanh ddy du dé phuc vu
cong tac xdy dung, cong bd ban do cay
xanh giup céc co quan quan ly Nha nudc
danh gia hién trang phan bd cay xanh; Xéc
dinh cac khu vuc, dia diém tré)ng cay cu
thé; Giam sat qua trinh sinh trudng, phat
trién sau khi tréng; Két ndi cac dia chi
cung cAp ngudn ciy, quy dat trong cay,.. .
trong qué trinh phat trién va mo rong do
thi hién nay tai Vi¢t Nam.

Mo hinh thanh phd 3D dang ngay
cang phd bién [4, 5]. Mot trong nhiing
ung dung cua dir liéu khong gian dia 1y
3D la phuc vu cho viéc quan ly, giam sat
thong minh hé thong cdy xanh do thi [2,
3]. Bé thuc hién cong viéc ndy can phai
1ap ra hd so quan 1y dbi véi mdi ca thé cay
v6i day du cac thong sé gdm: Hinh anh, vi
tri chinh xac, loai cay, tén goi, chiéu cao,
duong kinh, chat luong, nim trong, tuyén
dudng va hién trang sinh truong phat trién
hay bénh 1y can dugc phat trién tir cong
nghé quan 1y cay xanh d6 thi trén nén ban
d6 s (GIS). Dé hoan tat hé thong nay, rat
can sy dau tu dong bo ctia thanh phd trong
thoi gian t6i dé xay dung CSDL, hé thong
may moc, hé thong chia sé thong tin giita
cac nganh [6].

Pé thanh lap dir liéu khong gian dia
1y 3D cho cac ddi twong ciy xanh trong
d6 thi, c6 nhiéu phuong phap di duoc
thuc hién bao gdm: Dua trén anh hang
khong 1ap thé, két hop anh hang khong
va ban d6 c6 sin, phuong phap sir dung
hé thong thong tin dia 1y két hop cac dir
liéu do dac, ban d6 sin co, phuong phap
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str dung anh vé tinh lap thé, phuong phap
st dung anh v¢ tinh don 1¢ d¢ phan giai
rat cao két hop diém khdng ché va bong
dia vat, phuong phéap chup anh panorama
tir nhiéu diém dng may, phuong phap tir
quay phim 3D, phuong phap quét Laser,
phuong phép sir dung hé thong ban d di
dong (Mobile mapping system) phuong
phép st dung anh may bay khong nguoi
lai,...[7 - 13].

Muc ti€u cua bai bao nay do la xay
dung dugc bo dir liéu khong gian dia ly 3D
cho hé théng cay xanh do thi khu vuc ven
bién cho thanh phd Ha Long bang tich hop
cac k¥ thuat cong nghé dia khong gian hi¢n
dai, gitp tiét kiém vé thoi gian, cong strc
cling nhu tiét kiém chi phi thuc hién.

2. Pic diém khu bay do thir nghi¢ém
va thiét bi sir dung

2.1. Khdi qudt dic diém khu bay do
thir nghiém

Khu do thtr nghi¢m dugc xéc dinh véi

dién tich 1 km? ndm tryc thudc phuong

Nghién ciru

Hung Théang, TP. Ha Long, tinh Quéang
Ninh (Hinh 1). Khu bay do nam trong
pham vi tir 20°56°57” - 20°57°30” vi do
Bic va tir 107°00°31” - 107°01°07” kinh
d6 Pong. Pay 1a khu vuc c6 mot phan da
xay dung theo ciu trac d6 thi méi & phia
Pong Nam va mot phan dang xay dung &
phia Tay Nam véi cac khu biét thy lién ké
va cac chung cu cao ting méi. Khu vuc
nay ciing bao gdm cac khu déan cu cii ¢6
kién tric theo d6 thi kiéu cii véi nha ¢ day
dic va hé thong giao thong nhiéu duong
nhoé. Phia Tay Bic 1a khu vue cac dich vu
cong cong, vui choi giai tri véi khu vuc
nudc mat rong 16n ¢ phia Tay thich hop
cho cac hoat dong du lich, vui choi hodc
nghi dudng. Hé théng giao thong chinh
doc theo phia Bic khu vuc 1a truc giao
thong ven bién chinh ¢ khu vuc Bii Chay
phuc vu cho cac hoat dong kinh té - x3 hoi
chu yéu cua khu vuc.
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Hinh 1: Khu vuc thuc nghiém
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Hé théng cdy xanh cua khu vuc nay
mang nét dic trung cua cdy xanh do thi
khu vuc ven bién, bao gém nhiéu loai cay
nhu dura, keo, cha la,... Mat do cay xanh
khu vuc thyc nghiém tuong ddi déu, duoc
phan bd doc céc tuyén dudng giao thong
trong khu vuc thuc nghiém.

2.2. Thiét bi thu thép div liéu khong
gian va dir liéu thugc tinh cdy xanh

Thu thap dir liéu khong gian dia ly
3D hé théng cdy xanh bang cong nghé bay
chup (UAV) trong khu vuc thuc nghiém.
Hai hé théng thiét bi tan tién duoc sur dung
trong nghién ctru nay 1a thiét bi bay chup
anh d6ng bo Phantom 4 Pro va bo may do
GPS dong 2 tan s6 Huace RTK X91.

Thu thép truc tiép bang do dac va lay
cac thong sb cay trén bang mo ta dugc
gan trén ting cAy.

Thu thap thong tin cay xanh tai Cong
ty C6 phan Cay xanh cong vién Quang Ninh.

3. Két qua thuce nghiém

3.1 Thu thdap, nhdp dii liéu thujc
tinh cac logi cdy trong khu vwc thuc
nghigm va thiét ké mau dé hoa 3D cho
cdy xanh

3.1.1. Thu thdp cac thong tin khong
gian va thuéc tinh vé cdy xanh

Trén co s& dam may diém cua céac
cay xanh trong khu vyc nghién ctru da
nhan duoc tir két qua xtr 1y dir liéu bay
chup UAV 12 anh tryc giao dé co thong tin
vé do phu tan 1, chiéu cao cdy. Nhom tac
gia da di thu thap cac thong tin bd sung vé
vi tri toa dg, loai cay, tén cay, duong kinh
than cay, nam tréng, khu vuc tréng,...
dé phuc vu cho chi tiét hoa cac thong tin
khong gian va thudc tinh trong dir licu
khong gian dia Iy 3D cta hé thong cay
xanh khu vuc thuc nghiém.

Thu thap dir li¢u cay xanh

*

/_¢_\/ '

Théng tin Thong tin vé thugce Thong tin vé vi
vé tén cay tinh cay (chat tri cay (khu
(tén cdy, luong, duong kinh vuc, kinh do,
Xuét xir) thén,,chle::u cao, vi d9)
N VAN tan cay) / |

Excel

Xay dung bang thugc tinh dir liéu cay xanh

Hinh 2: Thu thép div liéu khéng gian 3D vé cdy xanh
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3.1.2. Nhdp cac thong tin thugc tinh
ve cay xanh

Duya vao vi tri, d0 cao thu thap trén
anh truc giao va dam may diém cta khu
vuc thuc nghiém. Sau qua trinh diéu tra
thuc dia vé dir liéu cay xanh trong khu
vuc nghién ctru tién hanh thuc hién viéc
hién thi dit liéu thudc tinh thu thap duoc
dang bang trong Excel thanh dang dir li¢u
khong gian trén ArcGIS (Hinh 3).

Nghién ciru
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Hinh 4: Sw phin bé khéng gian cdy xanh trong khu vwe nghién ciru

3.1.3. Thiét ké mau do hoa 3D cho
cay xanh

Viéc thiét ké cac loai cay xanh theo
cac thong tin thu thap tir dam may diém
gitip chinh xac hoa cac mau cay dé xay
dung dir liéu vé ciy xanh day du va hoan
thién. Qua trinh chon mau bang cach thay

d6i hinh dang cho céc loai cdy trong khu
vuc nghién ctru dugc thu thap tir thuc dia
theo cac mau thiét ké co hinh anh gidng
ngoai thyc dia trong Hinh 5. Viéc dua dir
li¢u vector 3D cua cay can xéac dinh chinh
xéc chiéu cao cua cdy trong dir liéu khong
gian 3D.
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Phwong vi Mong bo

Bting lang tréng

Cau vua

Dira

Hinh 5: Méu dir liéu khéong gian 3D mét sé logi cdy

3.2. Cic két qua dir lieu khong gian do hoa vector 3D lop cdy xanh khu vuc

thuc nghiém

Dua vao vi tri, do cao thu thap trén anh truc giao va dam may diém, cac vi tri duoc
v€ cay tuong ung ding vai loai cay va chiéu cao do dugc dé thu duoc két qua toan bo

hé thng cay xanh trong khéng gian trong Hinh 6.

MG /OS24 W P B RELPHBEEE @Y o -

ZAX GRS ® @) - ow -

Iy @/~ A~ s+ 26 PK &‘Kz @ - o

@ Rt srst, copy and awa selcied sckies abeut an
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Hinh 6: Phin bé cdy xanh doc cdc tuyén dwong khu thwe nghiém tai thanh phé Ha Long

3.3. Chudn héa dir ligu khong gian
vector 3D vé hé théng cdy xanh theo tiéu
chuin GML bang phin mém FME

Lép dir ligu cay xanh sau khi duogc
chuyén tir dit liéu do hoa dang vector 3D
sang dit liéu vector 3D theo tiéu chuan
CityGML cho cac dbi twong cic ciy riéng
biét nhu ¢ Hinh 7. Bang thudc tinh kém theo

chwa duge nhép, tuy nhién ma ddi twong
khong gian da duoc tao ngau nhién voi cau
trac md bao gém: gml 94d7515£-7050-
4c78-afe6-364d1c695a72. Ma d6i tuong
cay xanh co thé trich xuat tir 6 “gml id”
trong hinh v& dé nhap vao cot ma trong file
dir liéu thude tinh twong ing vaéi chinh xac
cay xanh da thu thap thong tin thudc tinh.
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Hinh 7: Lép cdy xanh sau khi chuyén déi sang di ligu tiéu chuin CityGML
3.4. Xdy dwng dir liéu thudc tinh va lién két véi div ligu khong gian 3D CityGML
vé hé thong cdy xanh

3.4.1. Xay dung dir lieu thuoc tinh
Thong tin thudc tinh cia ddi twong thu thap duoc, bién tap theo 1op ddi tuong
khéng gian twong tmg, vi du mot sb két qua vé 16p thong tin thude tinh di twong cay
xanh dugc thé hién trong Bang 1.
Bing 1. Théng tin thudc tinh ciia mét so cdy xanh thu thip dwoc

(ke A A Nim | Pwong kinh | Chiéu cao Stre

ID | Lép doi twgmng Tén cay trf‘)ng (cm) (m) Khoé
1 | Cayxanh Xoai 2017 30 11 Tét

2 | Cayxanh Phugng 2020 21 9 Tét

3 | Cayxanh | Banglingtring | 2017 21 11 Tot

4 |  Cay xanh Mong bo 2020 13 8 Tét

5 Cay xanh Dura 2020 34 13 Tot

6 | Cayxanh Chala 2019 40 7 Tot

Cac d6i tuong cay xanh duoc ldy vi
tri toa d9, do cao trong khong gian tur dir
ligu ddm may diém va anh truc giao, )
hoa dudi dang cac diém nhu trong Hinh
8. Céac thong tin thudc tinh duoc thiét ké
boi cac truong thong tin theo cac cot. Cac
thong tin thudc tinh thu thap duoc tu dir
liéu khong gian va thuc dia s€é dugc nhap

vao. Bén canh do cot ma dbi tuong (ID)
duoc trich xuat tir dit liéu khong gian ddi
tugng cdy xanh da chuyén sang tiéu chuan
CityGML va nhap vao dé sau khi két ndi
file dit li¢u thudc tinh va khong gian, ma
d6i tuong tuan theo mo hinh quan hé dbi

tuong thong qua ma nay.
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. he thong cay xanh full.mxd - ArcMap
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Hinh 8: Nhip thong tin thugc tinh cho méi doi twong ciia l6p cdy xanh

Céc cay xanh trong do thi da duoc chuyén sang tiéu chuan khong gian CityGML
s€ c6 ma ID cho tung cay xanh nhu trong c¢dt ID cua Bang 2. Dya vao vi tri khong gian
(toa do x, y, z) cua tung cay xanh va céac thudc tinh thu thap dugc trén anh tryuc giao,
dam may diém, mo hinh s bé mit va tir thuc dia dé gan ma ID chinh xac véi cac thong

tin thugc tinh thu thap dugc trong Bang 2.

Bdng 2. Bang gan ma ID chinh xdc vdi cdac thong tin thudc tinh thu thdp
trong phan mém FME

D Tén cdy Nflm Pwong kinh | Chiéu cao Sl’r”c

trong (cm) (m) khoe

gml ff51a7a5-9288-4f4e-9d02-25816fa2d6dce Xoai 2017 30 11 Tot
gml_ff456a7c-0cc8-4a7c-915-4b01c8aStdcc Phuong | 2020 21 9 Tot
gml_feddc8e2-80fd-45f9-96d5-9¢8853f9dc79 | Mong bo | 2020 13 8 Tot
gml_fed48ac3d-ef2f-4359-b518-c3ab28083186 Dtra 2020 34 13 Tét

3.4.2. Lién két véi dir liéu khéng gian
3D CityGML vé hé thong cdy xanh

Cac d6i twong cdy xanh sau khi
dugc nhdp cac thong tin thudc tinh thu
thap duogc tir dir liéu khong gian va thuc
dia va ma ddi tuong lay tir dit liéu khong
gian cua dung dbi tuong cdy xanh d6 co
két qua nhu Hinh 9. Dit liéu nay s& dugc
str dung dé két ndi véi file dit liéu khong
gian, ma ddi tuong tuin theo mo hinh

quan hé ddi tugng thong qua ma nay. Cac

thong tin thudc tinh dugc kiém tra, bién
tap bang tiéng Viét co dau.

Sau khi két néi dit liéu thudc tinh cac
d6i tugng cay xanh va dir liéu khong gian
ciia d6i tugng tuong tmg theo dung ma
d6i twong (ID), phan mém FME sé& hién
thi bang thudc tinh cua timg ddi tuong cay
xanh (mau do trong hinh) twong tng voi
ma ddi tuong (6 mau xanh & bén phai hinh
v&) va thong tin thudc tinh cua di tuong
cay xanh do trong bang thudc tinh tuong
ung voi ID ¢ phia dudi cua Hinh 10.
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Hinh 10: Dit li¢u khéng gian 3D CityGML vé hé thong cdy xanh khu vuc thwe nghiém

4. Két luan

Dir liéu khong gian dia 1y 3D vé hé
thong cdy xanh xay dung duoc dua vao
cac dir liéu ddm may diém, mo hinh sb
bé mit va anh tryc giao lay tir anh chup
UAV. Ngoai ra, cac thong tin thudc tinh
dugc do dac, diéu tra truc tiép ngoai thuc
dia gém vi tri, chiéu cao, loai cay, duong
kinh ngang nguc, nim trong, diéu kién
suc khoe cua cay dugc nhap vao dir liéu
thudc tinh va lién két v6i dir liéu khong
gian da duoc mo hinh hoa bang cac ddi

tugng cdy xanh 3D trén cac phan mém
GIS, Sketchup, FME va Excel.

Cay xanh 1a mot thanh phan khong
thé thiéu cua moi truong do thi va quan
trong dbi voi suc khoe con ngudi, cac
bién phép thich tng véi bién doi khi hau
va chuyén doi d6 thi bén viing. Quan ly
chién luge hé thong cay xanh do thi s& hd
trg chuyén doi hudng téi cac thanh phd
bén vitng hon va thich tng v4i bién doi
khi hau bang cach cung cap cac giai phap
dua trén thién nhién.
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Nghién ciru

Loi cam on: Bai bao dugc hd tro dit
lidu va kinh phi tir d& tai KHCN céap Co
s, ma s6 T22-48 ciia Trudng Dai hoc Mo
-Dia chat: “Nghién civu thanh ldp mé hinh
3D céng trinh xdy dung cdp do chi tiét
cao (LoD3) bang két hop cong nghé mdy
bay khong nguoi lai (UAV) va quét Laser
mdt dat” va cap BO TN&MT: Nghién ciiu
ung dung cong nghé dia khong gian xay
dung dir lieu khong gian dia ly 3D cho
thanh phé théng minh ven bién phi hop
véi diéu kién Viét Nam, thi diém tai khu
viwc TP. Ha Long, tinh Quang Ninh. Ma
s6: TNMT.2021.04.04.
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