Nghién ctiu - Ung dung

NGHIEN CUU PHUONG PHAP PHAN LOAI HUONG
POI TUQNG TREN TU LIEU ANH MAY BAY
KHONG NGUOI LAI

LE VU HONG HAI®, PO THI HOAI?, VU KY LONG®
“Hoc vién Ky thuat Quan sw, ?Vién Khoa hoc Do dac va Ban db
®S& Tai nguyén va Méi trirong Ha Noi

Tom tat:

Hé théng méy bay khéng ngudi l&i (UAVs - Unmanned Aerial Vehicle system) thu thap
théng tin & tdm thap nén tw liéu dnh UAV cho phép quan séat ré déc tinh cta vét thé va phuc
vu gidi doén bang mat. T liéu vién tham tir hé théng UAV thiéu céc théng tin vé phé nhung
lai nhiéu théng tin vé hinh dang va céu truc cta déi tuong. Tuy nhién hién con it cac nghién
ctru phén tich théng tin bé méat mat dat tir &nh hang khéng hay danh UAV do phuong phép
phan loai dwa trén gié tri pixel cho két qué thép. Trong néi dung bai béo, tac gia trinh bay
két qua nghién ctru phuong phép phén loai huéng dbi tuong bang phdn mém eCognition
9.0 trén tw liéu dnh UAV véi dd phéan gidi 40cm. Phuong phép phéan loai huéng doi tuong

.....

hinh dang déc trwng voi do chinh xac cao.
1. Dat van dé

Phan loai anh la mét qua trinh co ban
cta xt ly anh sé. Thuat ngir thong thuong
phan loai anh thworng duwoc hiéu 1a qua trinh
phan chia anh thanh nhirng phan I&¢p khac
nhau. Hién nay, viéc chiét tach théng tin tir
dir liéu vién tham chd yéu sir dung hai
phuwong phap chinh: (1) Phwong phap phan
loai dwa vao dac trung phd cla tirng diém
anh (pixel-based) thuwérng dwoc str dung dé
phan loai anh cé d6 phan giai thap va trung
binh; (2) Phwong phap phan loai hwéng dbi
twong (object-based) dwoc phat trién va st
dung dé phan loai anh c6 dd phan giai cao
va siéu cao nhw vé tinh SPOT dd phan giai
2.5m, dén do6 phan giai siéu cao (Very-high
resolution) nhw vé tinh QuickBird d6 phan
giai 0.6m, WorldView-2 d6 phan giai 0.46m,
WorldView-4 d6 phan giai 0.31m... dac biét
la anh chup tlr &anh may bay khéng ngu i lai
c6 do phan giai dén cm (tham khao Hinh 1).

Phwong phap phan loai hwéng dbi twong
dwa trén tap hop cac diém anh cé gia tri

dong nhét vé phd, cac théng tin hinh hoc va
mébi quan hé gitra cac déi twong [1], [5], [3].
Tw liéu anh vé tinh do phan gidi cao hoac
siéu cao thwdng co nhiéu kénh phé va chiva
nhiéu théng tin vé dac trung phan xa phd
cla cac dbi twong Iép phud. Tuy nhién, tw
liéu anh chup tlr may bay hoac thiét bi bay
khong nguwoi lai thuwong co it théng tin vé
phd (chi gdbm 3 kénh dd, xanh luc, xanh
cham) nhuwng cé nhiéu théng tin vé hinh
dang, c4u tric cta déi twong do chup & do
cao thap. Do do6, phwong phap phan loai
hwéng doi twong dang dwoc cac nha khoa
hoc nghién ctru thir nghiém trén tw liéu anh
UAV v&i do phan gidi t&i cm va cho d6 chinh
xac cao [6], [3], [8].

Cac nha khoa hoc trong nwéc ciling da cé
nghién ctu vé& phwong phap phan loai
hwéng dbi twong. Trinh Thi Hoai Thu thd
nghiém trén anh WorldView-2 v&i dé chinh
xac dat 84.4% [6]; Pham V&n Duan nghién
ctu chi s6 khoanh vi phu hop trong phan
loai hwéng dbi twong trén anh vé tinh
SPOT6 [2]; Nguyén Van Thi nghién ctu
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phan loai trang thai rirng bang phwong
phap phan loai hwéng dbi twong trén tw liéu
anh vé tinh SPOT5 [5]... Tw liéu vién tham
chu yéu trong cac nghién ctru la div liéu anh
vé tinh c6 d6 phan giadi cao, d6 phan giai
siéu cao, chwa co nhiéu nghién ciu thir
nghiém trén anh UAV. Do dé, ndi dung bai
bao sé la két qua bwdc dau trong nghién
cru phan loai tw liéu anh UAV phuc vu
thanh 1ap céac loai ban dé6 chuyén dé ty 1é
I&n, tw dong phat hién, gidi doan cac muc
tiéu quan su.

2. Tw liéu va khu vwc nghién ctru
2.1. Khu vwe nghién ctru

Khu vire nghién ctru la cang Hang khong
quéc té (HKQT) Tan Son Nhét va dugc thé
hién trong Hinh 1. Cang HKQT Tay Son
Nhat ndm & vi tri toa dd 10°49'13.63"N va
106°60°39.23"E (trong hé toa d6 WGS-84)
v&i d0 cao 1a 10m so v&i mwe nwdc bién
trung binh. Day la khu vwc cé nhiéu dbi
twong dia vat nhw dwong bang, san dé, nha
ga, may bay. Cac doi twong dia vat co sw
khac biét vé phé do c6 d6 cao khac nhau,
mau séc khac nhau va géc chup khac nhau.
Vi vay, khu vire nghién ctru sé giup danh gia

dwoc nhirng wu va nhwoc diém khi ap dung
phwong phap phéan loai hwéng doi twong
trén tw liéu &nh vién tham dod phan giai siéu
cao, dac biét la anh UAV. (Xem hinh 1)

2.2. Tw liéu nghién ctru

Tw liéu nghién ctru la anh may bay khong
ngwdi lai UX5 voi hé théng may anh kj
thuat s6 d6 phan giai khéng gian la 40 cm.
Thoi gian chup la 1:44:38 PM ngay
29/12/2016. D liéu anh gdm c6 3 kénh phd
trong dai séng nhin thay 1a kénh dé (Red);
kénh xanh luc (Green) va kénh xanh cham
(Blue) (Hinh 1c).

3. Phwong phap nghién cru va két
qua thr nghiém

3.1. Phwong phap nghién citru

Phan tich cac déi twong trén Hinh 1c, tac
gia lwa chon cac dbi twong chinh can phan
loai trén anh gébm duwéng bang, san dd, nha
gan san bay, may bay (gdbm may bay dang
cat canh va may bay db tai dwong bang).
Trong néi dung bai bao, tac gia st dung
phan mém eCognition 9.0 dé& th&r nghiém.
Quy trinh phan loai hwéng déi twong trén
anh UAV duoc thé hién trong Hinh 2.
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Hinh 1: Khu vwce nghién cteu
(a) Ranh gi6i hanh chinh cia Thanh phé H6 Chi Minh. (b) Toan cénh cia Céng hang
khéng quéc té Tan Son Nhét. (c) Vi tri khu vurc nghién ciu
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Buwdc dau tién trong phwong phap phan
loai hwéng déi twong la tw ddng phan ving
cac dbi twong trén anh. K&t qua phan ving
déi twong sé& quyét dinh do chinh xac cac
buwdc tiép theo trong quy trinh phan loai.
Trong néi dung nghién ctru clia bai bao, tac
gia str dung phwong phap phan vang anh
da d6 phan giai (multiresolution segmenta-
tion). Phwong phap phan ving anh can xac

dinh cac théng sb (Scale parameter, Shape,
Compactness) phu hop déi véi tirng tw liéu
anh. Trén Hinh 3 va Bang 1 thé hién cac
thong sb va két qua duwoc thir nghiém trén
anh UAV. Két qua thr nghiém cho thay
trwdng hop 4 phan ving tt cac dbi twong
trén anh, dac biét 1a déi twong may bay,
nha.
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Hinh 3: Két qua thdr nghiém céac thong s6 phan vung trén dnh UAV
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Bang 1: Céc théng sé thir nghiém phén ving anh

PP phan vung « Cac thong so phan vung anh
phan giai Scale parameter Shape Compactness
Truwdng hop 1 10 0.1 0.5
Trwong hop 2 50 0.1 0.5
Trwong hop 3 50 0.5 0.5
Trwdng hop 4 50 0.5 0.7

Bang 2: Ty Ié chiéu dai than va sai canh cua céc loai méy bay

o Loai may Chi s6 cuia may bay thuwc te Ty lé xac dinh trén
bay Chiéu dai than | Chiéu dai sai canh | Ty Ié than/canh anh

1 Boeing 787 63.73 60.93 1.0460

2 | AirBus A350 66.89 64.75 1.0331 Gi tri nhé nhét =
3 | AirBus A330 63.6 60.3 1.0547 1.172

4 | AirBus A321 44.51 34.1 1.3053 Gié tri I6n nhét =
5 [ AirBus A320 37.573 34.156 1.1000 1.512

6 |Boeing 787-8 56.7 60.1 0.9434

Budrc tiép theo clia quy trinh phan loai 1a
tach cac déi twong riéng biét trén anh. Déi
v&i cac dbéi twong dang mang nhu dudng
bang, san dd, tac gid st dung chi sb
ngwdng dd sang (Brightness) trén anh dé
phan loai. Déi twong nha c6 hinh mai chir
nhat sé st dung chi s6 ngwéng Rectangular
fit. (Xem bang 2)

Cac dbi twong may bay trén san d6 sé st
dung chi s6 ty 1& dai\rong (Length\Width).
Chi sb ty 1& dai\rong twong déi phu hop dé
phan loai cac dbi twong may bay do kich
thwée cac loai may bay dwoc céng bo théng
qua hai chi sé 1a chiéu dai than va chiéu dai
sai canh (tham khao bang 2). Trén anh cé
mot dbi twong may bay dang trén dwdng
bang c6 dang mau sac va kich thwéc khac
biét nén dung thém cac chi s6 chiéu dai
(length) dé& phan loai. Két qua phan loai
hwéng déi twong trén anh UAV duoc thé
hién trong Hinh 4.

4. Két luan

Phan mém eCognition 9.0 cho phép
prlén loai hwéng doi twong trén cac tw liéu
vién tham cé d6 phan giai cao, doé phan giai
siéu cao nhuv anh UAV. Két qua phan loai

hwong dbi twong trén anh UAV can lua
chon tham sb phan vung déi twong véi kich
thuwdce Scale parameter, Shape,
Compactness lan lwot 1a 50; 0.5; 0.7. Cac
déi twong trén anh dwoc phan loai dya theo
d&c diém hinh hoc hodc dd sang trén anh...
Tuy nhién, déi v&i nhirtng dbi twong cé dod
cao sé tao bong vat thé, gay nham 1an véi
cac dbéi twong thwe. Cac théng tin duwoc
phan tich trén &nh xuét sang shapefile sé
thuan lgi cho viéc bién tap tao cac san
phadm ban db dia hinh, ban dd chuyén dé,
cap nhat vao co s& dir liéu dia vat phuc vu
cho viéc ty dong phat hién va nhan dang
cac muc tiéu quan sw tir tw liéu vién tham
doé phan giai siéu cao.OQ
Tai liéu tham khao
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Hinh 5: Két qué phén loai so v&i dnh dir liéu gbc

Hinh 6: So sénh két qua phén loai céc dbi tuong trén dnh UAV
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Object-oriented classification and application in UAV images

Le Vu Hong Hai, Military of Technical Academy

Do Thi Hoai, Institute of Geodesy and Cartography

Vu Ky Long, Hanoi Environment and Natural Resources Department

Unmanned aerial vehicles (UAVs) collect information at low altitude, so multi-color
images had obvious characteristics and fitted for visual interpretation. UAV data were lack-
ing of spectral information but rich shape and texture information of the objects. However,
the reality was that there was less study on extraction of ground surface information from
UAV images due to the low accuracy by pixel-based classification. In the article, the author
presented application of object-oriented classification using eCognition software 9.0 in UAV
image data which spatial resolution was 40cm. Object-oriented classification allows to
extract information of the objects in very high resolution images based on shape character-

istic features with high accuracy.O
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