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NGHIEN CUU ANH HUONG HE THONG PAU THU
VNREDSAT-1 VA MOI TRUONG KHi QUYEN TOI KET QUA
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B¢ Céng An, @Cuc Vién tham quéc gia, ®Hoi Tréc dia, Ban dd, Vién tham Viét Nam

3.2. Két qua xtr ly birc xa anh

Theo ndi dung clia muc 2.2 va 2.3 két
qua clia qua trinh x& ly birc xa anh dé tao
anh blrc xa trwdc dau thu R, anh phan xa
trwdc dau thu hay & dinh khi quyén Ro-toa,
anh phan xa bé méat Ro-surf va anh NDVI
duwoc théng ké sau day. Trong phan thuc
nghiém, ching ta st dung hé s CV (coeffi-
cient of variation) dé& danh gia sy thay ddi
birc xa phd sau x& ly nham nhan biét vé
chét lwong anh sau x ly, va dwoc dinh
nghta la ty sé gitra do Iéch chuan (Stdev) va

(Tiép theo s6 27-3/2016)
tri trung binh (Mean):
CV = Stdev/Mean (7)

3.2.1. Anh birc xa trwéc dau thu (ky
hiéu R) cua 4 kénh MS va Pan

Dwa vao hinh 5 (xem hinh 5), cac tham
s Gain va Offset cla tirng kénh anh duoc
trich xuét nham bién ddi anh tlr &nh DN vé
anh brc xa R. Két qua anh birc xa R cla 4
kénh MS va kénh anh Pan dwoc thé hién
trén hinh 7 (xem hinh 7) cung v&i cac tham
sb théng ké twong (rng cla chang.
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Hinh 7: Anh birc xa truéc dau thu R cla céc kénh anh va céc tham sé théng ké cia ching
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3.2.2. Anh phan xa trwéc dau thu Ro-
toa (dinh khi quyén) cua 4 kénh MS va
Pan

Tw hinh 6 (xem hinh 6), trwéc hét ching
ta trich xuét goc thién dinh Mat Troi, thoi
gian (ngay thang nam) ma vé tinh thu nhan
anh. Sau do6 theo quy trinh (xem hinh 3)
ching ta tinh anh phan xa trwéc dau thu (&
dinh khi quyén) Ro-toa. Két qua nhan duwoc
anh phan xa truéc dau thu Ro-toa cung cac
tham sb théng ké cta anh dwoc gidi thiéu
trén hinh 8 (xem hinh 8).

3.2.2. Anh phén xa bé mat cua 4 kénh
MS va Pan

Theo quy trinh (xem hinh 3) va md hinh
DOS (phwong trinh 6), chung ta tinh phan
xa b& mét (dat) Ro-surf cho 4 kénh anh MS
va kénh anh Pan. Két qua tao anh Ro-surf
cung cac tham sb théng ké twong ng duoc
thé hién trén hinh 9 (xem hinh 9). Bwdc x
ly nay la loai bé anh hwéng cliia méi trwdng
khi quyén dé dwa anh blrc xa ti dinh khi
quyén vé anh phan xa & bé mat dat.

3.2.4. Anh chi sé thuc vét tao ra ter dnh
DN, R, Ro-toa, Ro-surf

San pham tang cwéng hay san pham I6p
cao dworc tao ra la anh chi s6 thwc vat NDVI.
Anh chi s6 thuwc vat NDVI dwoc tao ra tw
anh & 4 mirc x ly khac nhau, cu thé la tw
anh DN, R, Ro-toa va Ro-surf v&i cac ky
hiéu twong (ng la NDVI(DN), NDVI(R),
NDVI (Ro-toa), NDVI (Ro-surf). Két qua 4
anh chi s6 thuc vat dwoc gidi thiéu trén hinh
10 (xem hinh 10).

Du6i day 1a 3 bang tong két két qua xt ly
birc xa anh VNREDSAT-1(xem bang 1, 2, 3)
3.3. banh gia

3.3.1. Bién thién tri Mean va Stdev cua
anh DN, R, Ro-toa, Ro-surf

Tw tdng két (xem béng 1 va 3), cac do thi
dwoc minh hoaﬂtrén hinh (xem hinh 11 va
12). Chung ta dé dang nhan thay:

- Bién thién tri Mean cta kénh b3 va b4
la dang k& so v&i cac kénh khac. Dac biét,
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Hinh 8: Anh phan xa truéc dau thu Ro-toa (& dinh khi quyén) cua céc kénh énh
va cac tham sé théng ké cda ching
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Bang 1: Tri trung binh (Mean), d6 léch chuén (Stdev) cta dnh DN, R, Ro-toa, Ro-surf

Bands Mean Stdev Bands Mean Stdev
b1-Red(DN) 130.4255 30.5555 b1-Red(R) 38.1951 8.9482
B2-Green (DN) 142.3368 24.5010 B2- Green (R) 47.5089 8.1779
B3- Blue(DN) 155.1894 19.7389 B3- Blue(R) 94.7285 12.0488
B4- NIR(DN) 61.9076 19.0993 B4- NIR(R) 61.9076 19.0993
Pan(DN) 148.2640 29.6806 Pan(R) 76.0077 15.2158

Bands Mean Stdev Bands Mean Stdev
b1-Red(Ro-toa) 0.1601 0.0375 b1-Red(Ro-surf) 0.5253 0.0800
B2-Green (Ro-toa) 0.1579 0.0272 b2-Green (Ro-surf) 0.6845 0.0710
B3- Blue(Ro-toa) 0.1611 0.0205 b3- Blue(Ro-surf) 0.4065 0.000070
B4- NIR(Ro-toa) 0.1940 0,0599 b4- NIR(Ro-surf) 0.6085 0.1295
Pan(Ro-toa) 0.0738 0.0148 Pan(Ro-surf) 0.2388 0.000044

Bang 2: Chi s6 CV
Bands CV(DN) CV(R) CV(Ro-toa) CV(Ro-surf) %CV(Ro-surf)
1 2 3 4 5=[(4-1)1/1*100%
b1-Red 0.23400 0.23400 0.23400 0.15200 35.04
b2-Green 0.17200 0.17200 0.17200 0.10400 39.54
b3-Blue 0.12700 0.12700 0.12700 1.722e-4 99.86
b4-NiR 0.30800 0.30800 0.30800 0.21300 30.84
Pan 0.20000 0.20000 0.20000 1.8426e-4 99.91
Bang 3: Chi sé CV, tri Mean, Stdev ctia NDVI tao ra ttr dnh DN, R, Ro-toa, Ro-surf
NDVI(DN) NDVI (R) NDVI (Rotoa) NDVI (Rosurf)
1 3 4
Ccv 1.164 2.808 2.503 2.045
Mean 110.3618 -0.0733 0.0813 0.665
Stdev 128.5003 0.2058 0.2034 0.1368

néu so sanh gitra anh DN va anh Ro-surf thi
tri Stdev trén anh Ro-surf Ia nhd nhat so voi
cac kénh con lai.

- Tri Stdev ctia NDVI tir &nh géc murc 2A,
NDVI(DN) cé tri Stdev I&n hon tri Mean. Day
la diéu di thwong phi ly 1a do anh huéng cla
dau thu va cla khi quyén chuwa duoc loai
bd; trong khi d6 Mean cia NDVI tr anh Ro-
surf, NDVI (Ro-surf) I&n hon Stdev — day la
diéu thwc té dung dan vi anh hwéng cua
dau thu va cda khi quyén da duoc loai bé.
Két luan: dnh hudéng cda dau thu VNRED-
SAT-1 va cua khi quyén téi birc xa anh la rét

Ion.

- Twong ty, anh NDVI(R) va NDVI (Ro-
toa) tuy da duwoc loai bé &nh hwéng cta dau
thu, trong d6 NDVI (Ro-toa) con dwoc cai
chinh géc cao Mat Troi, nhwng ca hai chwa
dwoc loai bd anh hwéng ctia khi quyén; cho
nén diéu phi ly vé tri Stdev I&n hon tri Mean
van xuét hién. Két luan: anh huéng cuda khi
quyén t&i blrc xa anh la dang ké.

Quan sat badng mét thuong trén (hinh
10), ching ta ciing c6 thé nhan xét 1a anh
NDVI tao tir &nh DN |a khéng thé chap nhan
dwoc vi co tdng mau trai nguwoc véi thuc té.
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Mean va Stdev KENHANH GOC (DN)
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Hinh 11: So sénh bién thién tri Mean va Stdev cua 5 kénh tir anh DN, R, Ro-toa, Ro-surf

BIEN THIEN TR| TRUNG BINH (Mean)
VA PO LECH CHUAN (Stdev) CUA NDVI
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TRI TRUNG BINH VA §6 LECH CHUAN cUA NDVI:
seria 1: Tri trung binh; Seria 2: B& léch chuan

Hinh 12: Bién thién Mean va Stdev ctia NDVI tir dnh R, Ro-toa, Ro-surf
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CHI SO cv cUA CAC KENH ANH PHAN XA (Ro-toa) va (Ro-surf)
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Hinh 13: Chi sb CV cla céac kénh cta &dnh Ro-toa va Ro-surf
(Hinh trén — biéu dd hinh cot ; hinh dwéi — biéu dd dang dwdng)

BIEN THIEN HE SO CV CUA NDVI

1.5
1
. NDVILDN NDVI{R NDVI{ Ro-toa NDVI{ Ro-surf
Ly 1.164 2.808 2.503 2.045
CV CUA NDVI
Hinh 14: Hé sb CV cta NDVI tr nh DN, R, Ro-toa, Ro-surf
3.3.2. Bién thién chi s6 CV do gia tri Offset = 0. Qua trinh chuyén ddi
Tir bang tong két chi s6 CV (xem béng 2) ?h'hla phép tinh thu phong ty 1€ gia tri birc xa
va hinh (xem hinh 13 va 14) cho thay: ann. ,
CV ciia cac kénh anh DN. R. Ro-toa 13 Trai lai, chi s6 CV cla cac kénh anh Ro-

. 3 k. oo surf 1a nhd nhat va cé sy thay dbi Ion, nhat
khong thay doi. Bieu nay duoc giai thich 1a .7, . 1 'Pan va kénh Blue so véi cac kénh
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clia anh DN, tham chi CV thay déi gan
100%. Két luan : mirc d6 anh hudéng cua
dau thu va cuda khi quyén téi birc xa anh la
rét I6n.

CV cia NDVI(DN) tuy nhd nhat (xem
bang 3) nhwng ‘khéng thuc’ vi coé tri Mean
nhé hon Stdev do anh hwéng cla dau thu
va cla khi quyén chwa dwoc loai bd.

Anh NDVI(R) va NDVI (Ro-toa) da dwoc
loai béd anh hwéng cla dau thu; trong d6
NDVI (Ro-toa) con dwgc cai chinh goc cao
Mat Tr&i, cho nén cé CV nhd hon CV cua
NDVI(R). Tuy nhién, ca hai NDVI(R) va
NDVI (Ro-toa) ‘khéng thuc’ vi co tri Mean
nhd hon Stdev do anh hwéng cta dau thu
va cla khi quyén chua dwoc loai b (xem
hinh 12).

Duy nhét chi c6 NDVI (Ro-surf) 1a ‘thuc’
vi dwoc tao ra tr anh da duoc loai bé dong
thdi anh hwéng cta dau thu va cha khi
quyén, thé hién thdng qua tri Stdev nhé hon
tri Mean va CV cua NDVI (Ro-surf) nhé hon
CV cta NDVI(R) va NDVI (Ro-toa) (hinh
12).

Quan sat bdng mat thwong (hinh 10),
chung ta khé nhan xét ba anh NDVI(R),
NDVI (Ro-toa) va NDVI (Ro-surf) dau la «
thwe » dau la « ao ».

Két luan: NDVI tao ra ttr anh phén xa bé
mat la phan pham thue cia bé mat dia hinh.

4. Két luan

Nghién ctru céac tinh chét ly-sinh bé mat
dia hinh trén quy mé rong, nhat 1a nhirng
vung dia hinh phirc tap, da dang la mét
nhiém vu khéng dé dang. Vién tham trd
thanh mét céng cu hiru dung trong thé gidi
s6 ngay nay. Tw liéu &nh vién tham vé bé
mat dia hinh sé giup cac nha nghién ctru
dinh tinh clng nhw dinh lwgng cac hién
twong ly-sinh bé mat dia hinh.

Coéng doan quan trong ‘trué’c tién khi st
dung tw liéu vién tham 1a can hiéu chinh anh

hwéng hé théng dau thu va hiéu chinh anh
hwéng méi truéng khi quyén. Phwong phap
hiéu chinh tuyét déi anh hwéng cta khi
quyén t&i blre xa anh cho dd chinh xac cao
nhwng can cé cac dir liéu quan trac khi
twong, va nhat la dbi véi tw liéu anh vé tinh
cii, nhitng di¥ liéu khi twong khé tiép can.
Phwong phap twong déi (DOS) st dung
théng tin cGa &nh dé hiéu chinh anh hwéng
khi quyén dwoc coi la giai phap rat thuc té.

Tham sbé théng ké cla anh sé va hé sb
CV la cbng cu hiru hiéu, mang tinh khach
quan, dwoc st dung dé& so sanh danh gia
anh trong qua trinh xr ly anh. Bang truc
giac quan sat va danh gia anh la mang dinh
tinh chd quan, thiéu dinh lwong, dé dan dén
sai lam.

Két qua thwc nghiém cho thay: anh
hwéng déng thdi clia dau thu va cua khi
quyén t&i birc xa anh l1a rét I6n. Anh huéng
cta khi quyén t&i birc xa anh la dang ké.
Anh phan xa bé mat ctia VNREDSAT-1 sau
khi hiéu chinh anh huéng cla hé théng dau
thu va &nh hwéng clia madi trwdng khi quyén
(phwong phap DOS) sé cho san pham 16p
cao nhu chi s6 thuc vat NDVI trung thuc,
khach quan so v&i anh triwéc khi hiéu chinh.

Can than trong trong nghién cu dinh
tinh/dinh lwgng bé mat dia hinh tlr anh vé
tinh, mot khi chwa tién hanh hiéu chinh dnh
huwéng cia hé théng dau thu va cda moi
triong khi quyén.Q
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Summary

The effects of VNREDSAT-1 sensor and of atmosphere in image radiation process-
ing

Le Danh Cuong, Nguyen Van Binh, Luong Nguyen Hoang Hoa, Dinh Xuan Truong,
Ministry of Public Security

Tran Ngoc Tuong, National remote sensing Department,
Luong Chinh Ke, Vietnam association of geodesy, cartography and remote sensing

The conversion of image recorded in digital number DN with optical satellite sensor into
surface reflectance like reality in the field is a very complex problem. First, it is necessary
to mention the influence of the image recognition system of sensor and later again by the
environmental effects of the atmosphere. Synthetic influences of sensor’s recognition sys-
tem have been offered by image providers, through two parameters of Gain and Offset con-
tained in image metadata file. Based on that, we can transform DN image into physical
quantity that is at-sensor radiative image (or at top of atmosphere). The next step we need
to eliminate environmental effect of atmosphere on radiative image to get surface
reflectance image. Considered method DOS (Dark Object Substraction) is very practical
one because it do not requires the measured parameters of the atmosphere, of which some
information can be just extracted from the image contained in the metadata file. In our study
satellite imagery VNREDSAT-1 has been used. Experimental results show that the NDVI
product generated from surface reflectance, Ro-surf, is with higher reliability in comparison
with NDVI created from the raw image DN, or from at-sensor image R, or from the
reflectance image at the top of atmosphere Ro-toa. This is consistent with studies in the
world.O
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