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UNG DUNG MO HINH FLAASH HIEU CHINH
ANH HUONG CUA KHi QUYEN ANH VE TINH LANDSAT

Hoang Anh Huy!

Tém tit: Bai bdo gidi thiéu co so khoa hoc va két qua phwong phdp hiéu chinh anh hwéng cia
khi quyén cho anh vé tinh LANDSAT 8 OLL Vi wu diém la kha nang hiéu chinh anh huong cua tan
xa va hdp thu cia séng dién tir trong qud trinh truyén qua tang khi quyén nén mé hinh FLAASH dwoc
Iua chon dé sir dung trong nghién cuu. Két qua nghién cuu cho thdy: (i) Anh sau hiéu chinh cé hé
$6 phan xa cao hon so véi anh trude hiéu chinh; (ii) dwong cong phan xa phé thuwe nghiém (ciia thue
vdt va nuoc) cua anh sau hiéu chinh tudan theo xu huong cua dwong cong phan xa phé 1y thuyét. Tir
két qua nghién ciru cé thé két ludn, vmg dung mé hinh FLAASH hiéu chinh mot cach hiéu qua anh

huong cua khi quyén cho anh vé tinh LANDSAT 8 OLI.
Tir khéa: Hiéu chinh khi quyén, mé hinh FLAASH, anh LANDSAT 8 OLI.
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1. Pit van dé

Trong qua trinh thu nhén anh vé tinh, nang
lugng buc xa dién tur bi suy giam do tan xa anh
sang boi sol khi (nhu cat, bui, khoi, va COa...)
va hap thy boi hoi nudc trong qua trinh truyén
qua tang khi quyén [1, 2], do d6 viéc hiéu chinh
anh huong dbi v6i anh vé tinh quang hoc la diéu
can thiét dé dam bao chat luong cac ung dung
thuc té.

Nhiéu cong trinh da tap trung nghién ctu
phuong phap hi¢u chinh anh hudéng cua khi
quyén ddi véi anh vé tinh quang hoc néi chung
va anh vé tinh LANDSAT noi riéng [2, 7]. Tat
ca cac phuong phap nay co thé phan thanh cac
nhom: (i) Phuong phap dua vao dbi tuong bt
bién; (ii) phuong phap lam phu hop biéu d6 tan
suét; phuong phap trir d6i tuong tdi; (iii) phuong
phap 1am giam d6 tuong phan va ham truyén birc
xa. Phuong phap ddi tuong bét bién (Invariant-
object method) dua trén co so su bén viing (bat
bién) veé gia tri phan xa cua mét s6 dbi tuong trén
mot (vai) canh anh thiét 1ap mdi quan hé tuyén
tinh giita cac kénh anh dé chuan hoa cac canh
anh duoc thu nhan ¢ cac thoi diém khac nhau
[7]. Uu diém ctia phuong phéap nay la don gian
va tryc tiép, tuy nhién day chi 1a phuong phap
hiéu chinh twong dbi. Nhugce diém chinh cua
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phuong phap nay la kho hi€u chinh anh hudng
ctia tan xa sol khi khong dong nhat 9. Chavez dé
xudt phuong phéap trir déi twong tdi - DOS
(Dark-Object Subtration Methods) sit dung dé
hiéu chinh anh vé tinh Landsat ETM+/TM3.
Nguyén ly co ban cuia phuong phap nay la dua
vao cac ddi twong tdi (Dark-Object) ma gia tri
phan xa séng dién tir ciia ching gan nhu bang
khong trén mot canh anh nhu tham thuc vat day
dac tai budc song khoang 2,1 um (fiwong trng voi
kénh 7 cua Landsat ETM+/TM) hay su phan xa
song dién tir cia nhiing vung nudce sau tai budc
song can hong ngoai va hong ngoai budc song
ngin [3, 4]. DOS la phuong phap da duogc st
dung phd bién trong nhiéu nghién ctru [12, 15].
bay 1a phuong phap c6 co s¢ 1y luan don gian,
tuy nhién nhuoc diém chil yéu ciia DOS 14 kho
tim d6i twong t&i (nhu tham thuc vat day dic va
nudce sau) trén canh anh 9. Hién nay, voi uu diém
vuot trgi 1a hi¢u chinh anh hudng cia tan xa va
hap thy cta khi quyén nén phuong phap dwa vao
ham truyén birc xa di duoc tng dung di va dang
dugc tmg dung ngay nhiéu trong cac nghién ciru
[5]. Cac phuong phap nay co thé ké dén nhu mo
hinh 6S (Second Simulation of the Satellite Sig-
nal in the Solar Spectrum), MODTRAN4
(MODerate resolution TRANsmission code),
ATREM (Atmospheric REMoval), ACORN (At-
mospheric CORrection Now) va FLAASH (Fast
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Line-of-sight Atmospheric Analysis of Spectral
Hypercubes) [2, 14]. Pac bi¢t la mo hinh
FLAASH dugc phat trién thanh cong tir mé hinh
MODTRAN4 va da dugc ung dung rong rai
trong cc nghién ciru gan day [5]. Xuét phat tir 1y
do trén, bai bao gidi thidu co so Iy thuyét va két
quéa tng dung mo hinh FLAASH dé hiéu chinh
anh hudng cua khi quyén cho anh vé tinh
LANDSAT.

2. Phuong phap nghién ctru va so ligu sir
dung

2.1. 86 liéu sir dung

Dé hiéu chinh anh huong cua khi quyén dbi
voi sai s6 vé burc xa, anh vé tinh LANDSAT 8
OLI d¢ phan giai khong gian 30 m c6 Path/Row
127/45 khu vuc huyén Bong Anh thu thap tur
trang Web ctia Cuc Diéu tra Pia chat Hoa Ky
(USGS) [6] duoc lya chon dé tién hanh thuc
nghiém. Anh duoc vé tinh LANDSAT thu nhan
ngay 01 thang 6 nim 2016 vao hoi 10 gio 23
phut 04 gidy (gio Viét Nam). Anh di duoc xir 1y
6 muc L1T: dugc hiéu chinh birc xa do anh
hudng cua sai s6 hé théng; sir dung 267 diém
khéng ché mat dat va dix liéu mé hinh sb do cao
DEM dé hiéu chinh hinh hoc.

2.2. Phwong phap nghién ciru

2.2.1. M6 hinh FLAASH

Trong qua trinh thu nh@n anh v¢ tinh, ndng
lugng buc xa dién tir bi suy giam do tan xa anh
sang bai sol khi (nhu cat, bui, khoi, va COs...) va
hap thy bai hoi nude trong qua trinh truyén qua
tang khi quyén.Viéc hiéu chinh anh hudng cia
khi quyén dé nang cao chat lugng anh vé tinh co
thé duoc thuc hién béng nhiéu thuét toan nhu
DOS, COST, ATCOR, 6S va FLAASH. Trong
dé mo6 hinh FLAASH (Fast Line-of-sight At-
mospheric Analysis of Hypercubes) dua trén co
s& ctia mo hinh truyén buc xa trong khi quyén
nén hiéu chinh anh huéng cia ca tan xa 1an hap
thu song dién tur. Trong mo hinh FLAASH, gia
tri burc xa dién tur trén dinh khi quyén, L*, duoc
xac dinh theo cong thuce (1) [13, 14]:

L — Ap N Bp, oL
1_peS 1_pes
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(1)

Trong d6:p 13 gia tri phan xa phd trén bé mat
dat; p e 12 gid tri phan xa pho trung binh ciia ban
than pixel va cac pixel xung quanh; S Ia suat
phan chiéu cua khi quyén; L,* la gia tri buc xa
dién tu bi tan xa tr¢ lai boi khi quyén va duoc
thu nhén tai bo cam; A va B 1a cac hé sé phu
thudc vao diéu kién khi quyén va diéu kién hinh
hoc. Cac gia tri A, B, S va L,* ¢6 thé duogc xéc
dinh néu biét rd mo hinh khi quyén st dung
MODTRAN4 [1, 2]. Khi d6, gi4 tri phan xa pho
trung binh vé khong gian, p > duoc xac dinh theo
cong thirc (2) [13]:

L =(( A+ B)pe}LL*a

1-p.S @)

M0o6 hinh FLAASH st dung phuong phap udc

tinh lwong sol khi tir cac pixel t6i trén canh anh.

Pay 1a phuong phap do Kaufman dé xuét [13]

dua trén ty s6 phan xa song dién tir ctia cac pixel
tai bude song 660 nm va 2100 nm.

2.2.2. Banh gia do chinh xac

Trong nghién cuu nay, thuyc vat va thuy hé
dugc lua chon dé danh gia do chinh xéc hi¢u
chinh khi quyén cho anh vé tinh LANDSAT
bang cach so sanh duong cong phan xa phd cia
thuc vat, nudc trude va sau khi hiéu chinh khi
quyén bang mo hinh FLAASH.

bdi véi thue vat: Trong dai song dién tir nhin
thay, kha nang phan xa pho thip & budc song
xanh lam (blue 0,45um) cao & budc song xanh 14
ciy (green 0,55um), giam xudng ¢ ving song do
va tang rit manh ¢ ving song can hong ngoai
(NIR). Pdng thoi, thuc vat c¢6 kha ning hap thu
nang lugng dién tir manh nhét tai cac bude song
1,4pm, 1,9um va 2,7um (Hinh 1).

Dbi voi nude: Co kha nang phan xa song dién
tr kha cao ¢ dai song xanh lam (0,45um), tang
manh ¢ dai song xanh 14 cay (0,55um) va bét dau
giam manh tr dai anh sang mau do (0,65 um),
dic biét hau nhu khong phan xa nang lugng dién
tir trong dai can hong ngoai (NIR).
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Hinh 1. Dac trung phan xa phé cua thwe vat va nuwoc

Hinh 2. Anh vé tinh LANDSAT truée (a) va sau (b) hiéu chinh anh hieong ciia khi quyén

3. Két qua va thao luan

Két qua hiéu chinh anh huong cua khi quyén
d6i voi anh vé tinh LANDSAT tng dung mo
hinh FLAASH dugc thé hién trong hinh 2. V&
tong thé co thé thay, anh sau hiéu chinh c6 do
sang cao hon (cac dbi tuong c6 kha ning phan xa
song dién tir cao hon).

Ddi véi thuc vat: Anh sau hiéu chinh, duong
cong phan xa phd cua thuc vat phan anh chinh
xac hon dac trung phan xa phé cua thuc vt so
v6i anh trude hiéu chinh. Trong dai anh séng
nhin thdy, tai dai 4nh sang xanh lam, anh trudc
hiéu chinh c6 dic trung phan xa phd kha cao va
bang v6i kha ning phan xa cta thuc vat & budc
song xanh 1a cdy va giam ¢ dai anh sang mau do.
Diéu nay chwa chinh xac. Nguyén nhan chinh la
do anh huong cua khi quyén. D6i v6i anh sau
hi¢u chinh sir dung mo6 hinh FLAASH, duong
cong phan xa phd thyc nghiém cua thyuc vat da
tuan theo xu hudng cua duong cong phan xa ly
thuyét (Hinh 3), ddc biét hé sb phan xa song dién

tir tai budc song xanh lam thap (0,05), ting tai
budc song (0,1), giam tai budc song mau do
(0,05) va ting manh tai budc song can hong
ngoai (khoang 0,7).

Ddi v6i nude: Anh sau hiéu chinh c6 hé )
phan xa cao hon so v6i anh trude hi¢u chinh,
nude sdong co hé sb phan xa cao nhét 0,19 so véi
0,3; nude ao, hd cd hé sb phan xa cao nhét lan
luot twong tng 1a 0,16 va 0,2. Do anh hudng cua
khi quyén nén hé s phan xa séng dién tir clia
nude ao, ho trong dai song xanh lam (khoang
0,145) gan nhu 1a tvong duong tai dai song xanh
14 cay (0,147) d6i v6i anh chua hiéu chinh khi
quyén. Sau khi hi¢u chinh thi dudng cong phan
Xa phé) thuc nghiém cua nudc ao ho da tuan theo
xu hudng ctia duong cong 1y thuyét: Hé s phan
xa song dién tir tai dai xanh lam thap (khoang
0,16), tang 1én dinh tai dai xanh 14 cay (gan 0,2)
va giam manh tai dai can hong ngoai (x4p xi 0)
(Hinh 3).
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Tham Anh trieée hiéu chinh khi quyén
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Hinh 3. Duong cong phdn xa phé cua thye vt va nuwée trude (a) va sau (b) hiéu chinh anh huong
cua khi quyén bang mo hinh FLAASH.

4. Két luan

Nghién ctru gidi thidu co so ly thuyét va két
qua thuc nghiém phuong phap hi¢u chinh anh
hudng ctia khi quyén cho anh vé tinh LANDSAT
8 OLI. Két qua nghién ctru cho thay: (i) Anh sau
hiéu chinh c6 hé s phan xa cao hon so véi anh
truée hiéu chinh; (ii) dudng cong phan xa phd
thuc nghiém (cta thyc vat va nude) cuia anh sau
hi¢u chinh tuan theo xu hudng cuia duong cong
phéan xa phd 1y thuyét. V6i wu diém vuot troi vé
kha ning hiéu chinh anh huéng cia tan xa va hap

thu ctia song dién tir qua tang khi quyén so véi
cac phuong phap hi€u chinh dya trén thong tin
phd trén anh (image-based methodsnhu DOS,
COST v.v...) nén mo hinh FLAASH cho thiy
tinh hi€u qua trong viéc lam suy giam anh hudng
ctia khi quyén d6i v6i sai s6 phd cua anh vé tinh
LANDSAT 8 OLI. Két qua nghién ciru ctia dé tai
¢6 thé 1am co s dé nang cao d6 chinh xac cua
cac ung dung trong thuc té tir anh vé tinh, dic
biét 1a cac nghién ctru vé khi quyén, khi hau va
tham thuc vat.
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USING FLAASH MODEL TO ADJUST THE ATMOSPHERIC EFFECTS
OF LANDSAT IMAGERY
Hoang Anh Huy
Ha Noi University of Natural Resources and Environment

Abstract: This paper presents the scientific foundation and the results of adjusting the atmos-
pheric effects of LANDSAT 8 OLI imagery. , The FLAASH model was chosen in the study as its ca-
pabilities of the effects of scattering and absorption of electromagnetic waves during the process of
atmospheric propagation . Research was found that higher reflectance occurred in post-calibrated
images, the experimental spectral response curves for vegetation and water followed the trend of the-
oretical response curves. It can be concluded that, the FLAASH model can be used to effectively ad-
just the atmospheric effects of LANDSAT 8 OLI imagery.

Keywords: Atmospheric correction, FLAASH model, LANDSAT 8 OLI imagery.
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