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Tém tat: Ung dung thiét bi bay khong nguoi lai (UAV) két hop GIS trong quan ly tai
nguyén va moi truong ngay cang tré nén pho bién. Cay xanh trong d6 thi ¢6 chiéu cao va
d6 tudi khac nhau nén can c6 sy quan ly dé tranh cac tinh trang cdy do trong cac dot mua
bao, dam bao an toan cho ngudi tham gia giao théng va cac ho 1an can. O bai bao nay, chung
t6i str dung thiét bi bay Phantom 4 Pro két hop véi cac diém khdng ché mit dat dé thu dir
liu tai khu vyc nghién cuu & Kénh Tan Hoa, quan Tan Phu, TP. HCM. St dung bd anh
UAV dé xay dyng mé hinh s6 bé mat DSM, mé hinh sé dia hinh DTM va mé hinh CHM
(Canopy Height Model) dé thé hién chiéu cao cua cac d6i tugng tinh tir mat dat. Viec xu ly
va phan loai yéu t6 cay xanh tir cac ddm may diém (point clouds) dugc thyc hién bang phan
mém Agisoft Metashape va Global Mapper. Céc dit liéu nay két hop véi viéc tmg dung GIS
gitip cho viéc phuc vu quén 1y cdy xanh trong d6 thi duoc hiéu qua hon. Phuwong phap diéu
tra va do dac thuc dia duoc dung dé d6i chung, danh gia do chinh xac cac két qua thuc
nhiém va két qua nghién ctru dat duge do tin cdy cao.

Tir khéa: UAV va GIS; M6 hinh chiéu cao; Quéan 1y ciy xanh dé thi.

1. Mé diu

Trong nhing ndm gan day, may bay khong nguoi 1ai (Unmaned Arial Vehicle —-UAV) da
tr& nén pho bién trong nhiéu linh vuc khac nhau nhu: nong nghiép, 1am nghiép, trac dia ban
d6, quan 1y d6 thi, giao hang nhanbh, ,... b6i vi hiéu qua cong viéc va nang suat cuano da lam
giam chi phi san xuat cling nhu cai thlen d6 chinh xac va cai tién dich vy, m01 quan hé khach
hang; ddng thoi giai quyét cac van dé bao mat trén quy mo 16n. D6 1a mot sO tng dung hang
dau ma may bay khong nguoi lai cung cap cho cac nganh cong nghiép trén toan cau.

Hién nay, tat ca cac quoc gla luén dé cao cac bién phap han ché 6 nhiém méi truong gom
6 nhiém nguén nuce, 6 niem bau khong khi,... déc biét 1a tai cac khu d6 thi dong dan, cac
thanh pho 16m. Mot bién phap duogce dé ra va dat lén hang déu chinh 1a phu xanh khu vuc [1].
Dé phuc vu tét cho viéc quan 1y hé théng ciy xanh trong d6 thi thi tao ra mot bo dir licu sd
cho cay xanh 1a mot van dé can thiét. Mo6i loai cay déu c6 do cao va do tudi nhét dinh, can
c6 su quan 1y hop 1y nhu tia canh, thay thé céc cdy qua gia dé tranh cac tinh trang d6 ngi cay
vao cac dgt mua bao, dam bdo an toan cho nguodi tham gia giao thong va cac hg dan lan can
[2]. GIS duoc thiét ké nhu mot hé théng chung dé quan 1y dit liéu khong gian, né co nhiéu
mg dung trong quan 1y d6 thi va tai nguyén méi truong. Sir dung UAV dé thu thap dit liéu
va ding GIS hd tro xdy dung co so dit liéu dé quan 1y ciy xanh 1a giai phap hiéu qua trong
cudc cach mang 4.0 hién nay [3].
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2. Pbi twong va phwong phap nghién ciu

2.1. M6 ta khu vue nghién ciru

Khu vuc nghién ciru gom mét phan kénh Tan Hoéa, thudc quan Tan Pha, TP. HCM [4].
Dt liéu anh gém 161 anh dugc thu nhan bﬁng thiét bi bay Phantom 4 Pro [5] két hop 11 diém
khong ché mit dat GCP [6], d6 pht ngang va d6 phu doc cua anh bang 80%, do cao bay chup
l1a 70 m, dién tich khu vuc 1a 10,1 ha. Thoi gian thuc hién thu thap di li€u 1a thang 10 nam
2020. St dung may toan dac dién tir dé kiém chimg két qua vé chiéu cao cdy va do rong tan,
thoi gian do 1a vao thang 7 nam 2021.

Hinh 1. Khu vuc nghién ctru ¢ kénh Tan Hoa, Quan Tan Phu.

Cay xanh duoc trong chu yéu va doc theo tuyén Kénh Tan Hoa 1a Ciy Long Néo, con
goi 1a cdy D3 Huong [7]. Du an trong cdy Long Néo doc tuyén Kénh Tan Hoa—Lo Gém duoc
thong qua va thyc hién vao nam 2015 [8]. Cac cdy doc tuyén Kénh Tan Héa duoc chia lam
2 dot trong, dot dau gdm cac ciy co do rong tan va dudng kinh than ciy 16n hon cac cay
trong dot sau. Cay Long Nao 1a mot loai ciy bong mat c6 tan 14 rong xanh tot quanh nam,
hoa dep va mui thom. Than cdy Long Nao thudc loai than gd, 1én va thuong xanh, trong
khu vuc do6 thi, cdy trudng thanh co chiéu cao tir 10~15 m, mot sd cay cao tur 20-30 m, vai
dudng kinh 200 cm, vo than day nit né. Long Nio 1a ciy tuong dbi wa sang, wa khi hau 4m
va am. Ciy moc tét trén dat sét pha tang day, khong séng duoc trén dat min, dat triing hodc
kho han. Trong diéu kién thich hop, cdy Long Nao c6 thé tai sinh tir hat hodc chdi tot.

Theo Piéu I va II Phan III Thong tu 20/2005/TT-BXD [9] huéng dan quan ly cay xanh
do thi vé cong tac cit tia cay xanh do thi: Hang nam cdy xanh phai dugc cit tia diing yéu cau
k¥ thuat nham tao dang cay va lam cho phat trién nhanh hon va dam bao an toan trong mua
mua bdo. Céy non nén dugce cit tia vao nam thir 2 sau khi trong dé ting cdu tric cla cdy va
ct tia déu dan nhitng nam sau d6. Theo Piéu II Phan II Thong tu 20/2005/TT-BXD huéng
dan quan 1y cdy xanh d6 thi vé cong tac trong cdy xanh do thi: Cay xanh dua ra trong phai
dam bao chiéu cao tdi thiéu 1a 3,0 m, dudng kinh than t6i thiéu 6 cm. Khao sat cac cdy 16n
duoc tré)ng dot 1 doc Kénh Tan Hoéa nam 2015 dén nay, d6 cao trung binh tr 8-11 m. Vay
mirc ting trudng cia cdy khoang tir 0,8 m/nam dén 1,3 m/nam.

2.2. Quy trinh thuc hién

Dir liéu anh dugc xr 1y két hop véi cac diém khong ché mét dat (Ground Control Point
— GCP) bang phan mém Agisoft Metashape, két qua tao ra binh d6 anh va tap diém dam may
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Point clouds. Binh dd anh duoc kiém tra danh gia do chinh xac béng cac s6 liéu do thuc dia
v6i may toan dac dién tu [10].

Point cloud dugc phan loai ra cac nhom: diém mit dét, cdy cao, nha, ... v6i k¥ thudt nhan
dang va phan loai tw dong ciia Agisoft Metashape [1 1] két hop voi Global Mapper [12]. Céac
diém mat dat di phan loai s€ dugc dung dé tao m6 hinh sé dia hinh. Chiéu cao cia cdy xanh
duoc tinh tir dinh cay dén goc cay (mat dat), tuy nhién d¢ cao cia cac dlem trong tap Point
cloud 1a so v6i mét dg cao goc, chinh vi vy can phai hi¢u chinh mé hinh s6 bé mit DSM vé
mo hinh s6 bé mit da hiéu chinh CHM [13-14], bang cach ly hiéu giita DSM sau khi xir Iy
va mod hinh dia hinh s6 DTM (CHM = DSM-DTM) [15].

DSM

CHM

Hinh 2. M6 hinh DSM, DTM va CHM.

M6 hinh DSM dugc ndi suy tir cac diém Point cloud, mo hinh DTM duoc ndi suy tu cac
diém mat dat da loc tir Point cloud. M6 hinh chiéu cao ddi tugng di hiéu chinh CHM dugc
tinh tir cong cu Combine Terrains Layer—Subtraction (Difference)-Unsigned trén Global
Mapper, v6i dit liéu dau vao 1a 2 16p raster DSM va DTM.
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Hinh 3. Cac san phém: DSM, Point cloud da loc diém mat dat, DTM va CHM.

Quy trinh thyc hién dugc mo ta theo so dd nhu sau:

Ban d6 dia chinh Thu thap dit liéu Anh UAV

Xu ly anh tao Point clouds va
Orthomosaic

I

Phan loai diém

|
! -

Tao DSM, DTM va CHM Kchicanliyung;tin.cay, uih fodndg
rong tan cay, xac dinh vi tri cay

| |
|

Trich xuat chieu cao cay

I

Kiém tra va danh gia do chinh xac

I

Xay dung dit liéu quanly cay xanh

Mit dat & khu vie quan Tan Pha khong c6 sy chénh 1éch d6 cao 10n, thé hién trén DTM
6 hinh 2¢ dao dong tir 2,12 m dén 4,00 m. Hinh 2b, CHM dugc tao ra c¢6 do cao tir 0 m dén
22 m, twong tmg 0 m 1 vi tri mat dit c6 DSM tring v6i DTM, noi cao nhat 1a 22 m @mg véi
vi tri mai ctia cac nha 5-6 tang.

Str dung cong cu loc cdy tu dong cia phan mém Global Mapper dé loc ra dugc cac diém
1a vi tri clia cac tan 14 cay tur tap diém Point cloud da tao duoc trude do.
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Hinh 4. Phat hi¢én tan cay va vi tri cay.

St dung phan mém ArcGIS [16] tién hanh khoanh viing tin cdy bang cong cu Aggregate
Points, sau d6 xac dinh vi tri cdy bang cong cu Feature to Point dé tao tdm cho ving. Céc
diém nay tugng trung cho vi tri ctia 1 cdy o thyuc dia (Hinh 3b).

Chiéu cao cua cdy dugc trich xuat tir mé hinh CHM [17], sau d6 gan thudc tinh cho timg
cdy. Chiéu cao cuia ciy xuét tir Global Mapper duoc 1ay 14 tri trung binh cta do cao cua tip
hop diém Point Cloud nam trong vong tron tan ciy. Tién hanh dénh s6 thi ty cdy, s6 thi tu
cay duoc danh thir tu tir trai phai sang trai, tir trén xudng dudi. S6 cay duoc chia thanh 2 day,
sO chén va 1é tuong tu danh s6 nha trong thuc dia. Sir dung cong cu danh sb trong thanh cong
cu Parcel Editor tién hanh danh sé cay.
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Hinh 5. Danh sb thu tu cay va hién thi dir liéu nén.

Dung phan mém ArcGIS s6 hoa mét sé yéu té nén nhu giao thong, dan cu, thiry hé tir
binh do6 anh truc giao d€ phuc vu cho xay dung co s¢ dit li€u quan 1y cay xanh.
Tao cac bang dit li¢u va lién két cac bang dir liéu nhu sau:
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Tap chi Khi twong Thity van 2022, EME4, 139-148; doi:10.36335/VNJHM.2022(EME4).139-148 144

Bang 1. Céc bang dir liéu.

Bang thudc tinh Bang thudc tinh Bang dir liéu Cay

shapefile Duong_gt shapefile docaocay (2 caylD
maDuong — cayID : SoCay
tenDuong Elevation tenCay
phiaDuong ToaDoX tenGoikKhac
quaniD ToaDoY DacTinh
tenQuan SoCay xalD
maKs (1:n) |22

—{ maDuong

Dit lidu dudng giao thong duoc giai doan va s6 hoa dira trén binh db anh. Xay dung bang
dir lidu cdy gdm tén cdy, tén goi khac cua cdy, dic tinh cia cay va lién két véi dir liéu khong
gian cay xanh dugc tao ra tir anh UAV.

Tién hanh céc lién két dit liéu sau:

+ Lién két thudc tinh cy xanh v6i 10p dit liéu khong gian cay xanh.

+ Lién két 16p dit liéu khong gian cay xanh véi dit liéu dudng giao thong.

3. Két qua nghién ctru va thio luan

3.1. Binh d6 dnh va két qua danh gid dg chinh xdc ciia binh do anh
Két qua danh gia do chinh xac binh d6 anh [18] duoc thé hién trong Bang 2.

Bang 2. Toa d6 cua cac diém kiém tra binh db anh va sai s6 tuong Ung.

Té Toa d¢ do tir thuc dia Toa d§ xuit tir anh ghép truc giao Do léch theo X,Y
én = ~
X do Y do X ki€ém tra Y ki€ém tra AX AY
KTl 1190603,916 596642,529 1190603,962 596642,566 -0,046 -0,037
KT2 1190600,978 596656,805 1190601,017 596656,782 -0,039 0,023
KT3 1190599,829 596672,792 1190599,853 596672,789 -0,024 0,003
KT4 1190471,936 596678,265 1190471,931 596678,270 0,005 —-0,005
KT5 1190475,499 596687,982 1190475,515 596687,964 0,016 0,018
KT6 1190747,924 596611,876 1190747,923 596611,872 0,001 0,004
AX2+AXZ+-+AX2
my = [ = 40,027m (1)
AYZ+AYZ +--+AY2
my = \[% = 40,019 m 2)
m%+m?
m = T = i0,024 m (3)

3.2. Bdnh gid dg chinh xdc ciia viéc phdt hién cdy vdi tiéu chi vé vi tri cdy
Vé s6 lugng cdy: so sanh vé sb lugng cay phat hién duoc tir anh UAV va sb cdy dém
duoc 6 mot doan duong doc kénh Tan Hoa.
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Bang 3. Danh gia két qua phat hién cdy véi tiéu chi v& s luong ciy.

. oA So lrgng cay S6 lwgng cay phat S v A
Loai cdy thue té (cay) hién trén anh (ciy) Sai khic (cay)
Cay tan nho 24 24 0
Cay tan 16n 30 29 1

Tir bang trén cho thay, ¢ su sai khac 1 cdy giita thuc té va két qua phat hién dugc trén
anh, su sai khac nay la do 2 cay c6 tan 16n & gan nhau, 1a dan xen nhau nén bi nham lan thanh
1 cay.

A 1 A A a 53
Do chinh xac cta viéc phat hién cay = 2t 100% =98,1%

3.3. Banh gia do chinh xac cua viéc phat hién cdy voi tiéu chi vé do rong tan va chiéu cao
cay

Sau khi tién hanh diéu tra ngoai nghiép, ding may toan dac dién tir kiém tra ngdu nhién
dd cao ciia mdt soO cay tai thuc dia, dong thoi do d§ rong tan cay, thu dugc két qua nhu sau:

Bing 4. Danh gia két qua phat hién cdy vdi tiéu chi vé d rong tan va chidu cao cay.

Chieu cao cdy  Chiéu cao

C?zy ;)l?alt‘(i::gntii D‘{) rong t'z'm do ]2-%111@;?{:1@ phat hién tir ciy do.(r c]l?igslllézzl:o
UAV (m) tur thue dia (m) (m) UAV thue dia cdy (m)
Hcuam (m) Hihye aia (M)

9 32 3,9 -0,7 4,67 5,91 —-1,24
10 7,0 7,9 -0,9 8,67 9,90 -1,23
86 2,9 3.8 -0,9 3,83 5,06 -1,23
91 6,6 7,2 —-0,6 9,27 10,71 1,44
100 1,8 2,5 -0,7 341 4,90 -1,49
107 6,4 7,4 -1,0 8,37 9,50 -1,13
Sai s6 trung phuong do do rong tan +0,8 Sai s0 tr“nii)h:;’;‘g do chiéu +1,30

Tir bang 4 cho thdy, sau khi do khao sat 6 ciy cho két qua sai s6 trung phuong do do
rong tan + 0,8 m, sai sO trung phuong do chiéu cao cay la + 1,3 m S¢ di c6 su chénh 1éch 16n
nhu vay 1a do mét sy tang trudng cua cay hang nam vé chiéu cao ciing nhu d¢ rong tan.

3.4. Co so dir liéu quan ly cday xanh

Xay dung cac 16p dit liéu khong gian, cac bang thudc tinh va lién két dir liéu [ 19] dé tao
ra co s dit liéu quan 1y cay xanh. Mdi cay xanh s& c¢6 vi tri hién thi truc quan kém theo cac
thong tin nhu:

+ Vi tri cdy: nam trén dudng nao, phia dudng, phuong/xa, quan/huyén.

+ D¢ cao, kich thudc than cay.

+ Tén goi va dac tinh cua cay.

+ Céc cay chiu anh huong khi c6 cac cong tac cai tao, mé rong tuyén duong.

Dt liéu quan li cay dap ung da cac muc tiéu da dit ra. Dt liéu dugc lién két hoan thién,
cac thudc tinh lién két v6i nhau va khong bi 16i tra ciru & bat ki cay xanh nao.

Hpi nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi dat, M6 va M6i truong” (EME 2021)
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Hinh 6. Co s¢ dit li¢u cdy xanh trong khu vuc nghién ctru.

4. Két luan

Str dung bo anh UAV co thé gitp phat hién chinh xac vi tri cay xanh Ién dén 98,1%, do
rong tan cdy va chiéu cao cua ciy co su chénh léch trung binh tuwong ing 13 0,8 m va 1,3 m,
tuy nhién, c¢6 sy chénh léch 1a do c6 sy ting trudng cta cdy theo thoi gian. Néu hiéu chinh
tdc do ting chiéu cao hang nim cta cdy ude tinh tir 0,8-1,3 m thi viéc sir dung UAV ¢ thé
phat hién chiéu cao cay voi sai sO tir 0,0 m dén 0,5 m. Xay dung dir liéu cay xanh phuc vu
cho quén 1y d6 thi bang anh UAV két hop GIS 1a giai phap tiét kiém thoi gian, cung cap day
du thong tin, dé dang cap nhat va st dung. Giai phap nay co the dugc mo rong dé xay dung
bd co s¢ dit liéu cay xanh thong nhat cho toan thanh phd, mdi cay déu c6 mot ma quan ly
riéng biét, voi cac thong tin chi tiét tir loai cy, chiéu cao, do rong tan, s6 nam tudi,...tir d6
gitip co quan 1y ra quyét dinh tia canh hodc c6 ké hoach thay thé kip thoi, tranh gy tai nan
trong cac mua mua bao.

Pong gop ciia tac gia: Xay dung ¥ tuong nghién ctu: T.N.H.T., T.T.K.O.; Diéu tra, khao
sat, phan tich so liéu: T.N.H.T., T.T.K.O.; Viét ban thao bai bao: T.N.H.T., T.T.K.O.; Chinh
stra bai bao: TN.H.T., L.T.C.

Loi cam on: Nhom tac gia xin chan thanh cam on sy gop ¥ clia tap thé giang vién Khoa Tric
dia, Ban d6 va Thong tin dia ly, Truong Pai hoc Tai nguyén va Méi truong TP.HCM; cac
nhan xét ciia quy Thay C6 Khoa Moi truong va Tai Nguyén, Truong Dai hoc Bach Khoa
TP.HCM d¢ cho bai béo dugc hoan thién hon.

Loi cam doan: Tap thé tac gia cam doan bai bio nay 1a cong trinh nghién ciru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhiing nghién ctu trudc day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Combining Unmanned Aerial Vehicle (UAV) and GIS for
building data in management of urban trees
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Abstract: Application of UAV combined with GIS in resource and environment
management is becoming more and more popular. Trees in urban areas have different
heights and ages, so management is required to avoid falling trees during storms, ensuring
safety for participants traffic and neighboring households. In this paper, we use Phantom 4
Pro flying device in combination with ground control points to collect data at the research
area in Tan Hoa Canal, Tan Phu District, Ho Chi Minh City. Using UAV images to build
Digital Surface Model-DSM, Digital Terrain Model-DTM and Canopy Height Model—
CHM — a model representing the height of objects from the ground. Classification of tree
elements from Point clouds using Agisoft Metashape and Global Mapper software. Detect
the location of trees, calculate the height and the width of the foliage and apply GIS to build
a database to serve urban tree management. Combining the use of survey methods and field
measurements to assess the accuracy, therefore, the research results have high reliability.

Keywords: UAV and GIS; Canopy Height Model; Urban tree management.
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