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DPanh gia kha nang cia phép loc hinh thai trong phan loai diém
dia hinh tw dong tir ddm may diém UAV

La Phu Hién 1, Nguyén Quang Minh 1, Hoang Anh Tu4n 1, Do Van Khanh 1, Tran
Anh Tuén !

1 Khoa Trdc dia Bdn do va Qudn ly ddt dai, Trwong Pai hoc Mé-Dia chdt, Viét Nam

THONG TIN BAI BAO TOM TAT

Qud trinh: O’ Viét Nam, vai ndm tré lai ddy cong nghé UAV dang dan dwoc ting dung

Nhan bai 28/01/2017 réng rdi trong ddn su ndi chung ciing nhu trong cong tdc trdc dia - ban do
Chap nhan 16/3/2017 ndi riéng. Mét trong nhitng wu diém néi bdt ciia UAV la chiing ta cé thé tao
bang online 28/04/2017 ra dam mdy diém 3D day ddc tir cdc cdp dnh Idp thé chup bang UAV, tir d6 c6
Tir khéa: thé tao mo hinh s6 bé mdt (DSM) hay mé hinh sé dia hinh (DEM), trong do
Xt 1§ dnh UAV DEM la sdn pham dwoc g dung nhiéu trong trdc dia dia hinh. Tuy nhién,
DEM buéc ddu tién dé tao DEM la phal phan loai dwoc diém dia hinh trong ddm
Phép loc hinh thai mdy diém 3D. Hién nay, mot sé thudt todn phdn logi tw dong ddm may diém
ep foc hinh thal dé dworc nghién ciru, tuy nhién viéc lwa chon thudt todn phu hcrp la khéng dé
dang. Trong nghién ctru nay chiing toi thir nghiém loc ddm mdy diém UAV
bdng pero'ng phdp tw dong dwa tren phép loc hinh thdi, phwrong phdp nay
dang dwoc ttng dung trong phidn mém Agisoft PhotoScan Professional. Két
qud cho thdy, & khu vwrc quang ddng, thudt todn nay cho két qud rdt tét, sai
s6 trung phwong chénh cao giita DEM va diém do la 10.4cm. Tuy nhién &
nhitng khu v dia vdt phirc tap nhiéu cdy bui thi thudt todn nay chua logi
bé dworc hét cdc dzem khong thudc dia hinh, sai s6 trung phwong chénh cao
la 39.6cm. Sai s6 nay gén nhw durorc khdc phuc khi str dung phwong phap loc
thi cong & nhitng khu vurc nay Nhw vdy, déloc ddm mdy diém hiéu qud bang
phurong phdp loc hinh thdi cén phdi két hop véi phwong phdp loc thii cong.

© 2017 Trwdong Pai hoc M6 - Pia chit. T4t ca cac quyén dwgc bao dam.

cung cap anh chup véi d6 phan giai cao, chitluwgng
tot. Trong linh vuc trac dia, UAV dwoc ¢ng dung
Ngay nay, cac thiét bi bay khong nguoi lai chup anh dia hinh d€ tao mé hinh 3D, thanh 14p

1. Mé dau

(Unmanned Aerial Vehicles-UAV) dang ngay cang ban d6 ty 1é 1on. Hién nay, cic phdn mém ma
dwoc rng dung réng rii trong nhiéu linh vyc dian nguén m¢ va phan mém thwong mai c6 kha nang
su cling nhw quan sw. Pdc biét 1a cac loai UAV c& xt ly &nh chup bang UAV hoan toan tw dong, xay
nho véi gia thanh thip nhung van cé kha ning dwng cic san phdm ban d6 nhw mé hinh s6 bé

mat, moé hinh s6 dd cao, bdn d6 trwc anh, ban d6
_ 3D. Do d6, nguoi st dung cong nghé nay
*Tdc gid lién hé
E-mail: hien.phu.la@gmail.com
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khéng cén thiét phai c6 kién thirc qua sdu vé cong
nghé do anh truyén théng (Bui Tién Diéu va nnk,
2016).

Mot trong nhitng wu diém noi bat cia UAV 1a
chiing ta c6 thé tao ra ddm may diém 3D véi mét
dé day déc tir cic anh chup lap thé, tir d6 cé thé tao
mo hinh s6 bé mat (DSM) hay mo hinh sd dia hinh
(DEM) (Gevaert va nnk, 2016). Nhw ching ta da
biét, DEM mo ta bé mat trai dit khi khong co6 cac
yéu t6 dia vat nhw nha, ciy, v.v... Do vay, bwdc dau
tién khi tao DTM la phai loai bo cac diém khéng
phdi 13 diém dia hinh khoi ddm may diém 3D
(Serifoglu va nnk 2016). C6 rat nhiéu thuit toan
loc diém dia hinh tir ddm may diém di dwoc
nghién ctru va phat trién, cé thé ké t&i mot so thuit
toan nhw: loc khoi cuwc tiéu (Block-minimum
filtering), loc hinh thai (Morphological filtering),
c6 dac liy tién (Progressive densification), loc dwa
trén phwong phap phan manh (Segment-based
filtering) (Chen va nnk, 2017). Méi thuat toan déu
c6 wu nhuwgc diém riéng, hon nira néu dia hinh cé
nhitng thay déi dot ngot thi viéc loc diém sé rat
khé khan (Meng va nnk, 2009). Do vay viéc luya
chon thuat todn nao cho phu hop cin can nhic
nhiéu khia canh.

Trong nghién ctru nay ching toi thr nghiém
tao DEM tir ddm may diém UAV phén loai tw dong
bang phwong phap dwa trén phép loc hinh thai.
DEM nay dwoc so sanh véi DEM tao bang phwong
phap thi cong va so sanh véi mot sé diém do thue
dia dé danh gid do chinh xac, tir d6 lam co s& dé
danh gia kha nang rng dung ctia DEM tao ty dong
bang phwong phap loc hinh thai trong cdng tac
thanh 13p ban d6 dia hinh.

2. Dir liéu str dung

Dir liéu st dung trong nghién cru nay bao
gdm 55 anh chup 1ap thé bing UAV DJI-Phantom
4 vGi cac tham s6 ctia camera dworc thé hién trong
Bang 1, chup tai khu vuc cong vién Ngoai giao
doan, Xuan Dinh, Bic Tir Liém, Ha Noi. Ca bay chup
dwoc tién hanh vao ngay 07 thang 01 nam 2017,
trong diéu kién gié nhe, nang nhe, dd cao bay chup
1a 70m. So d6 ca bay dwoc minh hoa trong Hinh 1,
cac chdm do6 1a vi tri tAm chup anh, ddu céng mau
xanh nwéc bién 1a vi tri cac diém khéng ché anh
ngoai nghiép (Ground Control Point-GCP), anh
nén 1y tir nguén Google Earth, tuy nhién day la
anh chup ci, hién tai khu Coéng vién Ngoai giao
doan da co ban dwoc hoan thién (xem Hinh 6(d)).

Toa dd ctia 5 diém GCP duoc do bang may toan
dac dién ti, toa d6 cic diém nay trong hé toa do
VN-2000 mdi 3 do, kinh tuyén truc 1050 dworc thé
hién trong Bang 2.

Bdng 2. Mgt s6 thong so ctia camera st dung

trén UAV DJI-Phantom 4.
Loai cam bién 1"CMOS 20M
Ong kinh FOV 840 8.8mm/24mm

8-1/2000s (Chup co)
8-1/8000s (Chup dién)

5472 x 3648 (Ty 1é 3:2)

Té6c db ctra chép

Kich thwéc anh | 4864 x 3648 (Ty1é 4:3)
5472 x 3078 (Ty 1é 16:9)
binh dang anh JPEG, DNG

Bdng 1. Toa dé cdc diém GCP trong hé toa dé VN-
2000 mi 3 do, kinh tuyén truc 105°.

biém X (m) Y (m) H (m)
1 2330432.594 | 582483.875 | 6.923
8 2330402.727 | 582624.400 | 7.598
2 2330343.854 | 582598.825 | 6.255
9 2330347.390 | 582507.083 | 6.621
10 | 2330346.000 |582381.808 | 6.315

3. Phwo'ng phap thwe nghiém

Phuong phap loc hinh thai dwgc st dung
trong phan mém Agisoft PhotoScan Professional
déloc diém dia hinh tir ddm may diém UAV, tir d6
tao DEM tir tAp hop cic diém dia hinh. Ngoai ra,
phan mém nay ciing hd tro phan loai ddm may
diém bing phuwong phap thi cong (Agisoft, 2017).
Do d6, trong phan thuwc nghiém nay ching toi st
dung phdn mém Agisoft PhotoScan Professional
dé xtr Iy &nh UAV. Qud trinh thyc nghiém goém 4
buéc chinh (xem Hinh 2): 1. Xtx ly &nh UAV bang
phdn mém Agisoft PhotoScan Professional tao
dam may diém day dic (Dense point cloud); 2.
Phan loai diém dia hinh tir ddm may diém bang
phwong phap ty dong st dung thuat toan loc hinh
thai, va bang phwong phap tha cong. 3. Tao anh
truc giao va tao DEM tir diém dia hinh da phan
loai; 4. So sanh DEM tao ra tir tip hop diém dia
hinh phéan loai tw dong bang thuat toan loc hinh
thai (DEM1-DEM tao tw dong), va loc tha cong
(DEM2-DEM thu c6ng), va tinh sai s6 dd cao cta
DEM tai mot s6 diém do thuc dia.
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Hinh 1. Sor db ca bay chup bdang UAV DJI-Phantom 4 tai khu vwrc Cong vién Ngoai giao doan, Xudn
Dinh, Bdc Ttr Liém, Ha Néi.

Anh chup
bang UAV
-

[ Agisoft PhotoScan ]
Y

[ Pam may diém ]

[ Loc hinh thai | | Loc thucong |

J
/Anhtmc/ / DEM1 / / DEM2 /
giao
|
Dit lidu do l ,
/ thue dia So sanh

Hinh 2. Sor d6 phwong phdp thuc nghiém.

thé dwoc ap dung truc tiép trén dir liéu dang dam
3.1 Phwong phap loc hinh thdi may diém ma khong can phai chuyén sang dang
(Morphological filtering) dir liéu raster (Vosselman va Mass, 2010;
Vosselman 2000) da phat trién mot thuét toan cé

Ban d4u ph hap loc hinh thai d hat . ) .
an Caup 19Tg PAp ‘o¢ it tal glroc pha thé str dung dé loc ddm may diém dya trén

trién cho dir liéu dang raster, tuy nhién né ciing c6
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phuwong phap loc hinh thai ndy. Véi mai diém, mot
clra sO tim kiém sé dwoc thiét 1ap véi mot kich
thwée dat tredre. Khoang cach ngang va chénh cao
so v&i cac diém con lai trong ctra s6 nay sé dwoc
tinh. Chénh cao 16n nhit cho phép dwgc mo ta béi
mot ham ctia khoang cach ngang (Vosselman va
Mass, 2010). Néu chénh cao 1ém hon chénh cao lén
nhit tinh theo ham trén thi sé dwoc gan la diém
dia vat. Nhw vAy sau khi ctra s6 tim kiém chay qua
tat ca cac diém thi mdi diém s& dwoc phan loai
thanh diém dia hinh hoic diém dia vat (Vosselman
va Mass, 2010).

Phwong phap loc hinh thai nay cling dwoc st
dung trong phin mém Agisoft PhotoScan
Professional dé loc ddm méay diém (Agisoft, 2017).
Trong phan mém nay, qua trinh phin loai dam
may diém tw dong bao gom 2 buwéc. Dau tién dam
may diém sé dwoc chia thanh cac 6 vudng, kich
thuéc cta 6 vudng dwoc xac dinh bang tham s6
Cell size (xem Hinh 5), tham s6 nay nén dugc xac
dinh dwa vao kich thuwéc ctia doi twong dia vat16m
nhat hay kich thwéc cda khu vic 16n nhat ma
khong chira diém dia hinh nao. Trong mdi 6 vudng,
diém c6 do cao thip nhat sé dwoc loc ra. Mang tam
giac khong déu (TIN) tao badi cac diém nay sé tao
nén DEM gin dung. Budc thir hai, cic diém mai sé
dworc phan loai vao 16p dia hinh néu théa man hai
diéu kién:

-Diéu kién 1: Nam trong 1 khoang cach nhit
dinh tlr mot diém thudc 16p dia hinh (diém dang
xét), diéu kién ndy dwoc thé hién bang tham s6
Max distance (Hinh 5), tham s6 nay dworc xac dinh
dwa vao do thay doi vé do cao ctiia bé mét dia hinh.

-biéu kién 2: Gdc gitra mdt DEM va dwong noi
gitra diém mé&i nay va 1 diém dia hinh nho hon
moét goc cho trudce, diéu kién nay dwoc thé hién
bing tham s Max angle (Hinh 5), v6i dia hinh
twong d6i bang phang nén st dung gia tri mic
dinh 159, v&i dia hinh doc dlimg nén dat gia tri cia
tham s6 nay lén hon; trong truedng hop cé nhiéu
dia vat nho bi phan loai vao 16p dia hinh thi nén
giam gia tri Max distance va Max angle (Agisoft,
2017). Buéc thit hai nay dwoc lap di 1dp lai cho
dén khi toan bo diém dwgc phan loai.

3.2 Loc diém dia hinh tir ddm mdy diém bdng
phwong phdp thti cong

Viécloc diém dia hinh tir ddm may diém bang
phuwong phép thi cong dworc tién hanh trén phan
mém Agisoft PhotoScan Professional. Cac diém

Hl Assign Class \El-

From: [Any class - ]
To: [Created (never dassified) ]
[ 0K ] [ Cancel ]

Hinh 3. Lwa chon ddm mdy diém va dwa vao I6p
khéng phdi diém dia hinh theo phwong phdp thi
cong.

dia hinh va dia vat dwoc phan biét bang cach quan
sat ddm may diém & nhiéu géc nhin khac nhau, sau
d6 so sanh vGi anh truce giao dé phan biét dau la
diém dia hinh, diu 1a diém dia vat. Sau do s dung
cac cong cu danh danh diu diém sin c6 trong phan
mém Agisoft PhotoScan d€ lwa chon cac diém nay
va dwa ching vao 16p da dwogc xac dinh (Hinh 3).
Tuy nhién dé giam bét khoi lwong cong viéc,
chung t6i chi phan loai thu cong & nhirng khu vuc
nhiéu cay bui, mdt s6 khu virc b ngan gitra dwong
va khu vuec trong ciy canh, noi ma cac phwong
phap phan loai tw dong thwong khong hiéu qua.

3.3. bdnh gia d¢ chinh xdc

DEM tao ra tir ddm may diém phéan loai tw
dong bang phwong phap loc hinh thai dwoc so
sanh v6i DEM tao ra tir ddm miy diém phén loai
thi cdng va mét so diém do thuc dia. Viéc danh gia
dod chinh xac dwoc tién hanh bang hai phwong
phap: 1. Tinh chénh cao giita DEM1, DEM2 theo
phwong trinh (1), déi chiéu véi anh tryc giao va so
sanh chénh cao giita hai DEM nay bang mat
thwong; 2. Tinh chénh cao gitra do cao do thuc dia
va do cao chiét tach tir DEM1, DEM2 tai mot so
diém theo phwong trinh (2), va sai s0 trung
phuwong (RMSE) dwoc tinh bang phwong trinh (3).

dDEM = DEM1 — DEM?2 (10

dH; = HiDTMl - Hitd (2)
dH?

RMSE = [ ” ] (3)

4. Két qua thwc nghiém
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Hinh 5. Ddm mdy diém day ddc thu dwoc sau khi
xir ly dnh chup bang UAV.

H Classify Ground Points @
Classes
From: Any class - ]
Tao: Ground + Low Points
Parameters
Max angle {deqg): D 7
Max distance (m): 0.15
Cell size (m): 30
[ Ok ] [ Cancel ]

Hinh 5. Thong sd thiét ddt dé phdn logi tw dong
ddm may diém bdng phwrong phdp loc hinh thdi
trong phdn mém Agisoft PhotoScan.

4.1. DEM thu dworc tir két qud phdn loai tw
dong dam may diém UAV bang phwong phdp
loc hinh thai

Trong nghién ctru nay ching t6i str dung phin
mém Agisoft PhotoScan Professional dé xir ly anh
chup bang UAV. Sau khi xt¥ Iy &nh v¢&i 5 diém GCP
c6 toa d6 nam trong hé hoa do VN-2000 mui 3 do,
kinh tuyén truc 105° (xem Bang 2), ddm may diém
day dac (xem Hinh 4) thu dwoc c6 mat do 293
diém/mz2. Pam may diém nay dwgc phan loai tw
dong bang phan mém Agisoft PhotoScan vé&i cac
thong s6 duoc thiét dat nhw Hinh 5. Cac thong s6
nay dwoc coi la t6i wu cho khu vure nghién ciru, dé
lwa chon b tham sé nay chung t6i da thay déi cac
tham sé nhiéu Ian va so sanh cac két qua thu dwoc
v&i nhau bang mét thwong, sau dé lwa chon tham
s6 cho két qua tét nhat. Sau khi phan loai, dam

may diém sé dwoc phan thanh 3 16p: 1. Cac diém
dia hinh (ground); 2. Cac diém nhiéu (noise); 3.
Cac diém thudc 16p khac (Created). Sau khi phan
loai dwoc ddm may diém, tip hop cac diém thudc
16p dia hinh sé dwoc str dung dé tao DEM nhw
Hinh 6(a).

4.2. DEM thu dworc tir két qua phan loai thu
céng ddm mdy diém UAV

Twong tw nhw khi phan loai bing phwong
phép tw dong, cac diém dia hinh cling dwoc phin
loai vao mét 1ép riéng goi la 16p Ground, cac diém
con lai sé dwoc phan loai vao mot 16p goi 1a 16p
Created. Chi cac diém thudc 16p dia hinh méi duoc
str dung dé tao DEM. DEM tao tir ddm may diém
phén loai thu cong dwgc thé hién & Hinh 6(b).

4.3. banh gia dé chinh xdc

Hinh 6(c) thé hién do chénh giira gitra DEM
tao tw dong (Hinh 6(a)) bang phwong phap loc
hinh thai va DEM tao tht cong (Hinh 6(b)). So sdnh
bang mat thudng ching ta c6 thé thiy rang mot s6
diém 16i Ién (khu vwc vong tron den) trén DEM tao
tw dong da gan nhw dwgc loai bo hoan toan & DEM
tao thi céng. D6i chiéu véi anh truc giao (Hinh
6(d)) thi cac vi tri ndy chi yéu nam & khu vue cay
bui, hodc cic bo ngén thip gitra dwong va khu vue
tréng co tao canh quan. Mot s6 khu vuc chénh cao
c6 gia tri am 1a do mot s6 diém nhiéu chua dwoc
loai bo, hon nira viéc phin loai ddm may diém tha
cong tén thoi gian nén cc tic gia tam thoi bo qua
mot s6 khu vue.

Bén canh viéc giai doan bang mat, mot s
diém do thuc dia bang may toan dac dién tir da
dwoc str dung dé tinh sai s6 chénh cao gitra do cao
chiét tich tir DEM tao tw dong, tir DEM tao thu
cong va do cao do thwc dia. K&t qua tinh toan dwoc
thong ké trong Bang 3. Trong bang nay cic gia tri
chénh cao 16n nhit (CCLN) va chénh cao nhé nhat
(CCNN) dworc tinh tir tri tuyét d6i ctia gia tri chénh
cao gitra DEM va diém do thuc dia.

Két qua & Bang 1 cho thiy hiu hét cac diém &
khu vuc quang dang, c6 do cao trén DEM ty dong
bang dd cao trén DEM thu cong, va khong sai léch
nhiéu so véi dd cao do thuc dia. Chénh cao 16mn
nhit 22.1 cm, chénh cao nho nhit 1cm, sai s6
trung phwong 10.4cm. Tuy nhién & khu vuc ¢
nhiéu cy bui (cac diém 3, 6, 20), thi chénh cao
gitra DEM tu dong va dé cao do thuec dia twong doi
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®),

Hinh 6. (a) DEM tao tw dong; (b) DEM tao thii c6ng; (c) Chénh cao gitta DEM1 va DEM2; (d)
Anh trurc giao va cdc diém kiém tra.

16m: 16m nhéat 1én téi 58.9cm, nhé nhit cling t&i
20.3cm, sai s6 trung phwong 39.6cm.

Diéu nay c6 thé la do cac thong sé cua phép
loc hinh thai ap dung cho ca khu vuc nghién ctru
khéng phit hop véi mét s6 khu vire cuc bo. O cac
khu vuwc nay sau khi ap dung phwong phap loc
diém thu céng thi do 1éch do cao da giam di nhiéu,
d6 léch 16m nhét chi con 11.4cm, sai s6 trung
phurong ciing gidm xudng chi con 9.4cm. O khu
vuc quang dang c6 mot sé diém c6 do léch do cao
twong ddi 1om, trén 10cm nhw cac diém 11, 12,
nguyén nhan c6 thé 1a do cac diém nay nam & ria
khu vwc chup anh, xa cac diém khong ché anh
ngoai nghiép. Sau khi ap dung phwong phap loc
tht cong, sai s6 trung binh gitra diém do thuc dia
va DEM con khoang 10cm, sai s6 ndy van twong
d6i 1ém néu so véi mot s6 nghién ciru nwée ngoai:
trong nghién ctru cia Roze va nnk (2014) d6 chinh
xacve do cao ctia DEM tao tir dir liéu UAV 13 3.5¢cm;
trong nghién ctru cia Cryderman va nnk (2014)
thi do chinh xac vé do cao ctia DEM thu dworc tir dir
liéu UAV 1a 4.4cm. Ly do c6 thé 1a do UAV dugrc st
dung trong nghién ctru nay la mot loai UAV gia ré,
DJI-Phantom 4 c6 gia khoang 1199 USD (DI]

Store), twong dwong khodng 27 triéu VND, c6 thé
n6i la mot trong nhirng loai ré nhat hién nay, do dé
chitlwong dirliéu thu dwoc c6 thé khdng duorc tot.
Theo Thong tw S6 68/2015/TT-BTNMT vé Quy
dinh ky thuit do dac truc tiép dia hinh phuc vu
thanh l4p ban d6 dia hinh va co s& dit liéu nén dia
ly ty 1€ 1:500, 1:1000, 1:2000, 1:5000, thi v&i ban
d6 ti 1& 1:500 khodng cao déu 0.5m thi sai s6 do
cao gidi han la 12.5cm (Bo TNMT, 2015). Do dé,
trong truedng hop nay néu ching ta chi trich cac
diém riéng 1é trén DEM tao tw déng va tranh cac
diém trén khu vuc nhiéu ciy bui, thi dd chinh xac
vé dd cao van rat tt, hoan toan cé thé dam bao do
chinh xac thanh 14p ban d6 dia hinh ty 1 1:500 v&i
khoang cao déu 0.5m.

5. Két luin

Bai bio nay da tién hanh danh gia kha nang
loc diém dia hinh tw d6ng dé tao DEM tir ddm méay
di€ém UAV bang phwong phap loc hinh thai c¢6 san
trong phan mém Agisoft PhotoScan Professional.
Két qua cho thdy & khu virc quang dang, it dia vat
nho nhw ciy bui, thuit todn nay cho két qua rat tot,
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tuy nhién & nhirng khu vire dia vat phirc tap, nhiéu
ciy bui thi thuit toan nay chwa loai bé dwoc hét
cac diém khong thudc dia hinh. Két qua so sanh
DEM tao tw dong bang phwong phép loc hinh thai
vGi mot s6 diém do thuc dia cho thiy, sai sO trung
phwong do cao & khu vuc quang dang la 10.4cm,
& khu vue c6 nhiéu ciy bui la 39.6cm. Tuy nhién,
sai s6 DEM tao tw dong & khu vuc ¢6 nhiéu ciy bui
hau nhw di dwoc khdc phuc trén DEM tao thu
cong. Nhw viy khi str dung phan mém Agisoft
PhotoScan Professional dé tao DEM tir anh chup
bing UAV can két hop ca phwong phap phan loai
diém dia hinh tw dong va phwong phap thu cong
nham tao ra DEM c6 dd chinh x4c t&t nhat, dic biét
13 & nhitng khu vuc c6 nhiéu dia vt nho hodc dia
hinh thay d6i dot ngot. Cac thong sé dé phan loai
dam may diém ty dong bang phwong phép loc
hinh thai khéng thé phu hop cho cd mot khu vuc
rong 16m, nhat 1a khu vuee c6 dia hinh phic tap, véi
nhiéu déi twong dia vit nhd, hodc dia hinh thay doi

dot ngdt. Doi véi nhirng khu vue nay, dé loc dam
may diém hiéu qua bang phwong phap loc hinh
thai cin phai két hop v&i phwong phéap loc tha
cong. Tuy nhién, néu str dung phwong phap trich
diém thu cong dé 14y cac diém dia hinh thi c6 thé
str dung tap hop diém nay dé 1am ban d6 dia hinh
ti 16 16m, c6 thé dat ty 1é 1:500 v&i khoang cao déu
0.5m.
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Tén di&m Do cao di€ém (m) Chénh cao so véi thuc dia (m)
Thuwcdia | DEM twddong | DEM thu cong DEMtuwdéng | DEM thi cong
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13 8.300 8.200 8.200 0.100 0.100
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ABSTRACT

Evaluation of morphological filtering in automatically classifying
UAV-derived point cloud

Hien Phu La 1, Minh Quang Nguyen 1, Tuan Anh Hoang 1, Khanh Van Pao 1, Tuan Anh Tran 1
1 Faculty of Geomatics and Land administration, Hanoi University of Mining and Geology, Vietnam.

In Vietnam, in recent years, UAV has been being applied in civil generally and in surveying and
mapping particularly. One of the most advantages of UAV is to provide a 3D dense cloud based on stereo
image pairs taken by UAV, from which it is possible to obtain Digital Surface Model (DSM) or Digital
Elevation Model (DEM), which is popularly used in topographical surveying. However, the very first step
of generating a DEM is to classify ground and non-ground points. Recently, several automatic point could
classification algorithms have been proposed, each method has its own advantages and limitations,
therefore it is not easy to select appropriate one. This study conducted an experiment on filtering UAV-
derived point cloud using morphological filtering, which is available in Agisoft PhotoScan Professional
software. The results showed that, in area without dense shrub, morphological filtering can efficiently
separate ground and non-ground points, Root-Mean-Squared Error (RMSE) of DEM generated from
automatic classified point cloud and reference points was 10.4cm. However, in dense shrub areas, it is not
efficient method, RMSE was 39.6cm. This was almost overcome when applying manual filtering in these
areas. Therefore, it is necessary to combine morphological filtering and manual filtering to efficiently filter
the point cloud.



