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Abstract: Land cover mapping by optical remote sensing has many obstacles including clouds.
Clouds block solar radiation coming to earth surface and reflective radiance from the earth surface
to remote optical sensors resulting. Therefore, clouds result no-signal areas in images that cannot be
used for study of ground objects. In many cases, thin clouds degrade quality of reflective radiance
and some times alter, unexpectedly, spectral reflectance characteristics of ground objects leading to
false classification. In this paper, the authors present an algorithm on application of multidate for
development of cloud free image. The used image data were received in rainy and dry seasons and
by stacking, cloud free images representing rainy and dry seasons were created. These cloud free
images can be used further for classification of land cover in rainy and dry seasons. Experiments
were conducted with Landsat 8 OLI images with path/row number 124/51 covering Dak Lak
province of Vietham. The results of case study were development of cloud free image data
representing rainy and dry seasons allowing separation of evegreen and deciduous forests in the
study site.
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Tém tit: Nghién ctru 16p phu bang tu liéu vién tham quang hoc ludn gip phai trd ngai: d6 1a may.
May ngan can burc xa tir mat troi dén duoc bé mat trai dat hodc phan xa tir vat thé trén bé mat trai
dat dén dugc bo cam trén vé tinh tao nén nhirng vung khong c6 tin hi¢u va khong thé dugc str dung
dé nghién ctru cac ddi twgng. Trong nhiéu truong hop may mong con lam giam di chat lugng tin
hiéu phan xa va trong khong it truong hop con 1am thay ddi hoan toan tinh chat phan xa ph6 dan
dén sy nham 1an trong két qua phan loai. Trong bai bao nay, céc tac trinh bay thuét toan sir dung cac
canh anh quan sat tai cing khu vuc & cac thoi diém khac nhau nham tao ra canh anh khong may.
Céac canh anh str dung dugc thu nhédn trong hai muia mua va mua khé va khi td hop lai s€ tao ra hai
anh khong may trong mua mua va mua kho cho phép phan loai dugc 16p phu trong tirng muia. Nghién
ctru thtr nghiém dugc trién khai v6i tu liéu anh Landsat 8 OLIL, s6 phién hiéu canh anh 124/51 bao
trum phn 16n dia ban tinh Dak Lik. Két qua thir nghiém da tao ra anh khong may cho mua khé va
mua mua nam 2015 phuc vy phan loai 16p phu va phan tach dugc ring thuong xanh va ring rung la

trong khu vuc nghién ctru.

Tir khoa: Landsat, taich may, rung rung 14, phan loai l6p phu.

1. Mé dau

Tu liéu vién tham Landsat 1a chudi tu liéu
quang hoc c6 chiéu dai quan sat lau nhat. Cho
dén nay, trai qua cac thé hé vé tinh Landsat véi
cac bo cam MSS, TM, ETM+ va OLI sé lugng
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cac anh Landsat thu thap duoc du 16n dé ching
ta c6 thé nghién cau bién dong 16p pha lanh tho
Viét Nam tir nam 1972 dén nay. Tuy nhién cac
kénh phan xa cua Landsat déu nam trong dai
song quang hoc va lubn chiu su tac déng cua khi
quyén trong d6 may 1a yéu té 16n nhét lam giam


https://doi.org/10.25073/2588-1094/vnuees.4

82 T.A.Tuan, N.D. Duong / VNU Journal of Science: Earth and Environmental Sciences, Vol. 35, No. 4 (2019) 80-87

chat luong tu liéu Landsat va trong nhiéu truong
hop dan dén khong thé str dung cac tu liéu nay
dugc. Anh huéng cua may dbi voi tu liéu
Landsat trén lanh tho Viét Nam lai dic biét
nghiém trong vi véi khi hau nhiét doi am, xéc
SUit céac ngay trong nam khong c6 may la rat
thip. Hau nhu tat ca cac canh anh Landsat thu
nhan dugc déu bi anh huong bai may. Sé luong
canh anh bi che phu trén 90% bai may 1a rét cao,
dac biét trong mua mua.

Trén thé gisi, van dé nghién cau phat hién
may trén tu liéu quang hoc di dwoc nhiéu nha
khoa hoc quan tam. Viéc phét hién va danh diu
may trén mot canh anh 1a can thiét vi nhitng diém
anh tai cung vi tri d6 c6 thé duoc thay thé bing
cac diém anh tir nhitng canh anh khéng bi anh
huong boi may. Cac phuong phap phat hién may
duoc chia thanh ba nhdm chinh: sir dung ngudng
phan tach, ham truyén khi quyén va phuong phéap
thdng ké [1]. Cuc Pia chat Hoa Ky (USGS) da
phét trién phuong phap phat hién may cho tu liéu
Landsat dua trén thuat to4an CFMask va trién
khai két qua dudi hinh thirc kénh danh gia chét
luong tu liéu Landsat (BQA) véi céac thong tin
can thiét v& may luu trong kénh BQA cho mdi
canh anh [2]. Cac phuong phép phat hién may co
nhitng diém manh yéu khac nhau. Tuy nhién khi
sir dung dé xir Iy mot khdi lwong Ion cac canh
anh thi viéc lya chon phuong phap phu hop co
két qua 6n dinh 1a diéu quan trong.

Trude day, khi Cuc dia chit Hoa Ky chua
cho phép tiép can tu do t6i cac tu liéu Landsat
Iuu trir thi nguoi st dung can phai mua céc tu
liéu Landsat véi gia thanh tuong dbi cao. Diéu
d6 gay tré ngai cho nguoi sir dung khi mudn tao
anh khéng may véi sb lugng 16n anh Landsat s&
phai can mot lugng kinh phi rat I6n. Sau khi
USGS cho phép ngudi dung trén toan thé gioi
tiép can tu liéu Landsat mién phi thi viéc sir dung
tu liéu Landsat da thoi gian dé tao anh khong
may da trd thanh hién thyc. Tuy nhién tré ngai
chinh ldc nay 1a tai dir liéu tir co s& dir liéu cua
USGS vé may minh dé xt Iy. Kho khan nim &
chd 1a téc do duong truyén vin twong ddi thap
khi can phai tai dix liéu anh, dac biét 1a d6i véi tu

liéu Landsat 8 c6 mirc luong tir 16-bit cho moi
diém anh. Sau khi cong nghé dién toan dam may
nhu Amazon, Google Earth Engine (GEE),
Microsoft Azure ra doi viéc tao anh chua phéan
loai khong may dua trén anh Landsat da thoi gian
da duoc trién khai. Tuy nhién sé luong cong
trinh ¢éng bd con tuong ddi han ché. Huang va
cong su da cong bd két qua nghién ctu str dung
ky thuat chong xép anh danh gia su suy giam cua
ring [3]. Ky thuat st dung ¢ ddy tuong dol phuc
tap vi doi hoi phai Chuyen d6i gi tri s coa tu
liu Landsat vé phan xa bé mat truge khi ghép
lai v&i nhau. Viéc hiéu chinh anh huong khi
quyén can khéi luong tinh toan rat 16n va do
cling 1a nhitng han ché cho viéc trién khai cong
nghé nay trén dién rong. GEE la moéi truong tinh
toan phu hop cho muc dich nay khi c6 san trong
thu vién cac ham tinh toan cén thiét bao gom ca
hiéu chinh anh huong khi quyén. Cai dang chuy
nhit & day 1a trén may chu c6 sin tat ca cac tu
liéu Landsat tuong duong nhu trén may chu ctaa
USGS va ngudi dung c6 thé truy cap truc tiép
trong qua trinh xir ly.

Trong bai bao nay, cac tadc gia st dung
phuong phap phat hién may da dugc Cuc Dia
chat Hoa Ky (USGS) dé xuét va dua trén két qua
phat hién may da dua ra quy trinh bu may st
dung cac canh anh Landsat thu nhan tir cc thoi
diém khéc nhau cua cung khu vuc nham tao ra
canh anh khéng may phuc vu phén loai I6p phu.
Nghién ctru duoc thir nghiém véi tu liéu anh
Landat 8 OLI, canh anh 124/51 trén dia ban tinh
Pik Lik. Anh khong may tao ra khong duoc dua
vé phan xa bé mat do vy van c6 su khac biét vé
gia tri burc xa gitra cac canh anh dugc thu nhan &
cac thoi diém khac nhau. Tuy nhién dé giai doan
bang mat thi chat lugng tu liéu van dugc bao
dam. Anh duoc tao ra c6 thé s dung phuong
phap phan loai dua trén dang phd dé phan loai
I6p pha [4, 5].

2. Khu vuc nghién ciu

Khu vuc nghién ctru thuoc pham vi‘cénh anh
124/51 theo hé thong danh dinh toan cau tu liéu
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Landsat. Canh anh 124/51 phu trim gan nhu
toan bo dia ban tinh Bak Lak (Hinh 1).

o

Hinh 1. Khu vue nghién ctru thudce dia ban tinh Dak
Lak nam trong canh anh 124/51.

Dia hinh cua tinh rat da dang. Dak Lak nam
& phia Tay va cudi day Truong Son trén mot cao
nguyén rong 16n voi dia hinh déc thoai, luon
s6ng, kha bang phang xen k& véi cac dong bang
thap ven theo cac song chinh. Dia hinh cia tinh
¢6 huéng thap dan tir Dong Nam sang Tay BAc.
Tinh ik Lak duogc chia thanh hai tiéu ving khi
hau. Ving phia Tay Béc c6 khi hau nang néng,
kho hanh vé mua kho; ving phia Pong va phia
Nam cé khi hau mat mé, én hoa. Khi hau sinh
thai néng nghiép cua tinh dwgc chia ra thanh 6
tiéu vang:

- Tiéu vung binh nguyén Ea Sip chiém
28.43% dién tich ty nhién.

-Tiéu viing cao nguyén Budn Mé Thuot - Ea
H’Leo chiém 16.17% dién tich tu nhién.

- Tiéu vung d6i niii va cao nguyén M’Prik
chiém 15.82% dién tich ty nhién.

- Tiéu ving dat ven séng Kréng Ana —
Sérépok chiem 14.51% dién tich ty nhién.

- Tiéu ving nai cao Chu Yang Sin chiém
3.98% dién tich ty nhién.

- Tiéu ving ndi Rlang Dja chiém 3.88% dién
tich tu nhién.

Nhin chung khi hau khac nhau gitra cac dang
dia hinh va giam dan theo d6 cao: ving dudi
300m quanh nam ning néng, tir 400 — 800m khi
hau néng am va trén 800m khi hau mat. Khi hau
¢6 hai mua ro rét: mua mua va mua khé. Mua
mua bat dau tir thang 5 dén hét thang 10, tap
trung 90% luong mua hang ndm. Mua kho tu
thang 11 dén thang 4 nim sau, luong muwa khong
dang ké [6]. Tham thyc vat bao gom tham thyc
vat thuong xanh phan bb ¢ nhitng ving do6i ndi
va cao nguyén trong khi tham thuc vat rung la
phan b chu yéu tai viing binh nguyén Ea Stp.

3. Tw liéu va phwong phap
3.1. Tu li¢u

Tu liéu phuc vu nghién ciru bao gom 11 canh
anh Landsat 8 OLI thu nhan chi yéu trong nim
2015. Céac canh anh duoc thu nhan trong mua
mua 13 8 va sé canh anh trong mua kho 1a 3. Tur
cac canh anh trong hai mua, cac tac gia da xay
dung hai canh anh khong may cho mua mua va
mua kh6. Cac canh anh trong mua mua bi anh
hudng bai thoi tiét do vay co do che pha may rat
cao. DPé tao dugc mot canh anh khdng may s& can
phai str dung nhiéu canh anh c6 may. Trong bang
1 la danh séach cac canh anh da duoc sir dung
trong nghién ciru nay. Pay la tur liu thuoc muc
xtr 1y Collection 1 level-1 dugc tai vé tir trang
web cua Cuc dia chit Hoa Ky (USGS) [7].

Trong c&c canh anh da duoc st dung cd mot
s6 canh anh khong dwoc thu nhan vao nam 2015
ma duoc thu nhan ¢ nhirng nam khac. Viéc s
dung cac canh anh ndy khong anh huéng dén
chét lugng caa anh dau ra bai vi nhitng canh anh
nay dugc ding dé b may cho céc ving ni cao
thuong xuyén bi may che phu, noi hoan toan chi
c6 tham thyuc vat thuong xanh it bi tac dong cua
cac hoat dong con nguoi.
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Béng 1. Danh sach cac canh anh duoc st dung dé
tao anh khong may cho mua mua va mua kho

Mua | Phién hi¢u canh dnh

(a): LCO8_L1TP_124051_20150813_20170406_01_T1
(b): LCO8_L1TP_124051_20151016_20180523 01_T1
Mia | (©:LC08_L1TP_124051_20150610_20170408_01_T1
mua | (d): LCO8_L1TP_124051 20151117_20170402_01_T1
(e): LC0O8_L1TP_124051_20160831_20170321_01_T1
(f): LCO8_L1TP_124051_20170919 20170929 01 T1
(g): LCO8_L1TP_124051 20181008 20181029 01 T1
(h): LCO8_L1TP_124051_20190723_20190801_01_T1

(a): LCO8_L1TP_124051_ 20140130 20170426 _01_T1
i':"h%a (b): LCO8_L1TP_124051_20150202_20170413 01_T1
(c): LCO8_L1TP_124051_ 20150407 20170410 01_T1

3.2 Phwong phap

Thuat todn tao anh khéng may bao gom 4
budc chinh dugc trién khai tuan ty cho timg diém
anh. Viéc xac dinh d¢ anh huong cua may dugc
dua trén kénh BQA (Quality Assessment Band)
c6 san cho mdi canh anh Landsat duoc xur ly &
muc Collection 1 Level-1. Thang tin chi tiét md
ta kénh BQA c6 thé tham khao trong tai liéu ky
thuat caa tu liéu anh Landsat 8 OLI [8, 9]. St
dung théng tin cung cip trén kénh BQA, ngudi
st dung cd thé xac dinh mirc d6 anh huong may
ddi v6i mdi diém anh. D tin cay cua sy ton tai
ciia miy duoc xac dinh théng qua hé sé tin cay
cung cap kém theo trong tép BQA. Khi tinh toén,
cac tac gia da st dung muc tin ciy cao nhat 75%
dé xac dinh anh huéng ciia may. Nghia 13, chi
khi nao mic tin cdy bang hoic I6n hon 75% thi
méi coi diém anh d6 bi anh huong bai may.

So db tong thé thuat toan tao anh khdng may
tu tu liéu Landsat da thoi gian dugc trinh bay
trén hinh 3. Toan bo thuét toan dugc chia thanh
4 budc chinh. M&i diém anh, khi xir ly, s& déu
trai qua 4 budc tinh todn nay. Toan b6 thuat toan
duoc 13p lai tir diém anh dau tién cho dén diém
anh cudi cung.
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Hinh 2. Mb ta céu triic cac bits cho mot diém anh
trong kénh BQA dbi véi tur liéu Landsat vé thong tin
anh hudng cia my va cac nhidu khéc ¢ thé déi véi

ting diém anh [9].
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G

Poc tép danh
sach anh dau vao

.

Tao anh Master c6 tham sé twong tw anh dau
vao thir nhat va kénh BQA cho anh dau ra

v
Xét diém anh dau tién va kiém tra 46 che phu
may tai vi tri do6 trong cac anh dau vao

&

Gan diém anh bang gia tri cua diém anh twong
ung khéng may tir anh da auvao sau khi chuyen
ddi vé DN phii hop véi tham sé cua anh dau

|

Piém anh
cudi cung

Hinh 3. So' dd thuat toan.

Buwdc 1. Trong budc nay, ching ta tao dung
danh sach céac anh sé& dwgc sir dung cho viéc bu
may. Nhitng canh anh xap xép cao nhét sé& c6 do
wu tién cao nhat. Didu d6 co nghia khi xuat hién
nhiéu diém anh khdng may & ciing mot vi tri thi
két qua bu may s& duoc lay tir gia tri diém anh
cua anh trén cung trong danh sach cac anh.

Bwéc 2. Xay dung anh Master. Anh Master
chinh 1a anh két qua c6 s6 hang va sb cot du 16n
dé bao phu duoc tit ca cac anh sir dung. Vé tinh
Landsat khi quan sat, canh anh c6 cung vi tri
thuong dao dong trong cac hudng dong tay cho
mdi thoi diém quan sat khac nhau. Chinh vi ly
do d6 nén khi chong xép cac canh anh c6 ciing

s hiéu dugc thu nhan tir nhiéu thoi diém khac
nhau s& khong tring khit 1én nhau. Do d6 anh két
qua s& phai co kich thudc du lén dé chira duoc
cac phan anh khdng chong khit 1én nhau. Céac
tham s6 hiéu chinh birc xa nhu hé s6 chuyén doi
gia tri s (DN) sang gia tri buc xa, do cao va
phuong vi mat troi v.v dugc Iay bang vai cac gia
tri twong ty cta anh duoc Xep cao nhat trong
danh sach anh st dung. Tiép theo kénh BQA cua
anh két qua ciing duoc tao ra thdng qua viéc
chong xép cac kénh BQA cua c4c anh dau vao.

Budc 3. Dya trén thdng tin vé do che pha
may trong kénh BQA, chlng ta luya chon thoi
diém pho hop dé Iy gia tri cho bu may. Dé dat
duoc két qua tot nhét, cac tac gia dat ngudng cho
do tin cay xac dinh may la 75%. V&i ngudng tin
cay nay, c6 thé bo qua mot sé nhidu khi quyén
c6 thé bi phan loai nham thanh may. Khi cé
nhiéu hon mét thoi diém diém anh khdng bi anh
huéng cuia may thi gia tri diém anh duoc chon s&
¢6 thir ty vu tién cho cac canh anh nim cao nhét
trong danh sach c&c anh dau vao.

Budc 4. Sau khi kiém tra diém anh & vj tri
dang xét va chon dugc thoi diém phu hop, céc
gia tri DN cua anh tai thoi diém do6 s& dugc
chuyén vé phan xa trén dinh khi quyén (TOA) va
sau d6 chuyén nguoc vé DN caa anh Master va
luu vao anh Master.

4. Két qua

Vi tu liéu thu thap dugc nhu trong bang 1
va thuat toan da trinh bay, cac tac gia da thu
nghiém tao anh khong may cho hai mua mua va
kho cho canh anh 124/51.

Ching ta thiy, vao mua mua hau nhu khong
thé co duoc anh khdng may. May xuét hién hau
hét & c4c thoi diém vé tinh quan sat. Sir dung
kénh BQA va céac canh anh da thu thap nhu trén
bang 1 da tao dugc anh khong may cho mua mua
niam 2015. Két qua ctra s6 phong to trén hinh 4j
cho thay cac phan bi che pha bgi may trén anh
LCO8_L1TP_ 124051 20150813 20170406 _01

_T1 da duogc thay thé bang phan khdng may cua
CaC anh khac. banh gia dva trén giai doan bang
mat cho thdy anh két qua cho phép phan biét
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duoc cac d6i tuong co ban trén bé& mit. C4c viing
che phu bagi tham thuc vat khac nhau dugc bao
toan va cho phép giai doan tbt. Cac ving dat
trng c6 thé nhan biét dugc rd. Hé thong thuy
van nhu hd nuéc, dong chay, ké ca cac ving
ngap lut ciing dugc phat hién dé dang.

Hinh 4. Tao anh khong may miia mua. Anh ddu vao
dugc hién thi trén cac hinh (a), (b), (c), (d), (e), (F),
(g), (h). Anh khong may duoc trinh bay trén hinh (i).
(j) 1a mot phan cua anh (i) dugc phong to gidi thidu
chat lugng ctia két qua ghép anh. Cac anh dugc to
hop mau theo cong thire RGB:543.

Hinh 5 1a két qua tao anh khong may mua
khd. Trong mua kho, kha nang c6 dugc anh
khong may hoac it bi anh hudng boi may cao hon
mua mua rat nhiéu. S6 luong canh anh dugc sir
dung dé tao anh khong mdy do do ciing it hon.
Vao mua khé chi can str dung 3 canh anh trong
khi miia mua phai dung dén 8 canh anh. Két qua
ghép anh khdng may trén hinh 5(e) cho thay chat
lwong cua thuat toan 1a chap nhan dugc.

Thuat toan duoc trién khai bang ngon ngi
lap trinh C++ chay trong moi truong DOS
Command line cho phép lam viéc & ché 6 Batch
tao diéu kién viéc ty dong hda khi can xt ly mot
khéi lwong lon dit liéu.

Hinh 5. Tao 4nh khong may mua kho. Anh dau vao
1a cac anh (a), (b), (c). Anh khéng may duoc trinh

bay trén hinh (d). (¢) 14 mét phan cia anh (d) dugc

phong to gidi thiéu chat lwong cua két qua ghép anh.
Céc anh dugc t6 hop mau theo cong thirc RGB:543.

5. Két luan

Bai bao da gidi thiéu mot phuong phap mai
trong viéc tao anh khdng may tur tu liéu Landsat
8 OLI da thoi gian. Cac tu lidu c6 thé dugc ghép
v6i nhau bao gdm tu lidu Landsat 4, 5, 7 va 8.
Thuat toan dugc trinh bay ¢ day uu viét hon cac
thuat toan da cong bd 1a khong can chuyén ddi
gia tri anh vé phan xa bé mit. Nhu vay, khoi
lugng tinh toan vé co ban duoc giam di rat nhiéu.
Chat lugng anh voi két qua thir nghiém trén dia
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ban tinh Dik Lak cho thiy thuat toan dé xuat co
thé sir dung dé tao anh khdng may cho cac ving
nghién ciru khac. Tuy nhién, dé viéc bu may
dugc hiéu qua, viéc lya chon anh du vao ciing
can duoc quan tdm sao cho cac canh anh c6 cac
phan khdng may cd thé bu cho nhau. Nhing
ving ndi cao hoic nhiing ving it bién dong giia
cac nam hodc giira cac mia c6 thé s dung cac
tu liéu ctia nam trudc hodc nam sau dé bu may.
Chuong trinh dugc xdy dung chay trong moi
truong DOS Command line cho phép ghép tu
dong khéi lwong l6n tu liéu anh sau khi da tai
anh vé. Trong truong hop sir dung mdi truong
dién toan dam may nhu Amazon thi hi€u nang
tinh toan s& duoc ting 1én nhiéu hon.

Lol cam on

Tu liéu 4nh Landsat 8 OLI dugc cung cap bgi
Cuc bia chat Hoa Ky (USGS)

Céc tac gia chan thanh cam on dé tai
TN18/T09 thudc chuong trinh KHCN TN/16-20
da tai trg nghién ctru nay.
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