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MTF is a factor in evaluating image quality with respect to the contrast
and sharpness of the payload, thus directly related to spatial resolution.
Therefore, ensuring image quality is an important task, especially for
small satellites with high spatial resolution. This study uses the slanted-
edge method for the artificial permanent test site and VNREDSat-1 image
data with spatial resolution of panchromatic band as 2.5 m to make an
MTEF value estimate. The MTF value during 5 years of operation averages
about 0.2 compared to the threshold as 0.08 (for the test site at Salon de
Provence, France, the MTF value ranged from 0.16+0.27 in across-track
direction and 0.16+0.25 in along-track direction; and at the Buon Ma
Thuot test site, these values were 0.16+0.23 and 0.20+0.24, the reflectivity
of these two test sites are similar), proving that image quality is
guaranteed throughout the design life of the satellite; moreover, they are
also the basis for Vietnam to finalize regulations on validation and
calibration of optical satellite systems in the future when we have own test
site.
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Xac dinh gia tri ham truyén diéu bién (MTF) phuc vu danh gia
chat lwong dnh vé tinh VNREDSat-1, str dung bai thir cd dinh

Nguyén Minh Ngoc 12* Tran Van Anh 2, Nghiém Van Tu4n 3 Chu Xuan Huy 1, D6
Thi Phwong Thao 2
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THONG TIN BAI BAO TOM TAT

Qud trinh: MTF la véu t6 dé ddnh aid chdt 1 inh lié dén dé tw hin va
Nhan bai 18/9/2020 ITF la yéu t6 dé ddnh gid chdt lwong dnh lién quan dén dj twong phdn va
, sdc nét cua thiét bi chup dnh, do dé lién quan trwc tiép dén dé phdn gidi
Stra xong 09/01/2021 khong gian. Do vdy, viéc ddm bdo chdt lwong dnh la mét cong tdc quan trong,
Chap nhan dang 02/02/2021  ggc biét la ddi vai cdc vé tinh nhé cé dé phan gidi khong gian cao. Nghién
Tir khéa: cz{"u YNId_)./ASli’ 7dyng phwong phdp, cqnnh nAghiéizg déz' Vo bﬁi thg’ nhdn‘ tqoécé( (\i‘_inh
B3i thir va dy’ liéu a(lAh VNREDSat-1 co do phap/glql khéng gian kfnh toan sac la A2,5
Chat hr;mg anh m dé thy'c hién woc tinh gid _tnz_MTE (_}1,6_1 triM TF trong f_uo,t_5 nam flog_t dong
MTE. ’ trung binh khodng 0,2 so véi gid tri gi¢i han la 0,08 (d6i véi bdi thiwr tai Salon
’ de Provence, Phdp, gid tri MTF dao déng tir 0,16+0,27 theo hwdng vuéng géc
VNREDSat-1. voi hwéng bay cua vé tinh va 0,16+0,25 theo doc hwdng bay; va tai bdi thir
Buén Ma Thudt ldn lwot la 0,16+0,23 va 0,20+0,24; dd phdn xa cua hai bdi
thir nay la twong dwong nhau)dé chiing minh rdng chdt lwong dnh dwoc
ddm bdo trong sudt tudi tho thiét ké ctia vé tinh; hon thé nira, chiing con la
co s& dé Viét Nam hoan thién cdc quy dinh vé kiém dinh va hiéu chinh hé

thdng vé tinh quang hoc trong twong lai khi dé cé riéng mgt bdi thi.
© 2021 Trwong Pai hoc M6 - bia chat. T4t ca cic quyén dwoc bao dam.
1. M& dau pho, dd phan gidi birc xa. Tuy nhién cac thong s6

Chat lwong anh la mot trong nhitng yéu to
quan trong danh gia hiéu nang hoat dong ciia mot
hé thdng vé tinh vién thdm quang hoc. Cac thong
s6 ma nguoi dung thwong gip la do phin giai
khong gian, d6 phan giai thoi gian, d§ phan giai

*Tdc gid lién hé
E - mail: nmngoc@sti.vast.vn
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nay chwa thé hién dwoc tinh trang hoat dong that
sw ctia thiét bi chup anh trén vé tinh.

Doi véi cac vé tinh nho nhw VNREDSat-1, do
gi¢i han vé kich thwéc cling nhw trong lwong ctia
vé tinh nén hé thong quang hoc dworc thiét ké véi
hé gwong phitc tap hon, lam cho cu tric vatly cia
thiét bi chiu anh hwdng kha nhiéu trong qua trinh
phéng cling nhw khi hoat dong trén quy dao. Diéu
nay dan dén viéc, chat lwong anh bi dnh hwéng
theo thoi gian hoat dong ctia vé tinh.
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Vé tinh VNREDSat-1 cua Viét Nam da dwoc
phong 1én quy dao tir ndim 2013 va tudi tho thiét
ké1a 5 nam. Tuy nhién, theo cic danh gia ky thuét
cling nhw thuc té van hanh thi vé tinh vin dang
hoat dong t6t. D& chirng minh diéu nay, can xét
dén chit lwong anh day la yéu t6 quyét dinh cia
moi vé tinh vién tham.

Vé tinh VNREDSat-1 dwoc thiét ké dwa trén
dong vé tinh AstroSat100 ctia Astrium, véi thiét bi
chup anh quang hoc NAOMI-125, 1a thiét bi chup
anh da pho do phén giai cao, lan lwot 14 2,5 m cho
kénh toan sic (PAN) va 10 m cho kénh da phd
(MS). Trong thiét bi chup anh NAOMI-125, hé
thong 6ng kinh quang hoc la mot trong nhirng
thanh phan quan trong nhit, dwoc ché tao dwa
trén thiét ké Korsch Three-mirror Anastigmat dé
dam bao d6 gon nhe va cung cip chatlwong quang
hoc tét véi ba gwong phi cau (https://directory
.eoportal.org/web/eoportal/satellite-missions/v
-w-X-y-z/vnredsat-1).

Trong qué trinh phdéng va chuyén trang thai
hoat dong tir khi quyén ra khong gian, cling nhw
trong qua trinh hoat déng trén quy dao c6 thé lam
cho cac ciu tric quang hoc thay déi, lam anh bi mo
di, khdng con sic nét va twong phan tét nhu ban
dau.

Ham truyén diéu bién (Modulation Transfer
Function_MTF) 1a mirc d6 hoi dap cua hé thong
quang hoc theo dwong hinh sin véi cac tin sé
khoéng gian khac nhau, hay cling dwoc dinh nghia
la bién d6i Fourier ciia ham lan truyén diém (Point
Spread Function_PSF)(Glen D. Boreman, 2001).
MTF la thong s6 quan trong va thwong dwoc st
dung trong danh gia chat lwgng anh va théng qua
d6 danh gia tinh trang hoat dong cuia thiét bi chup
anh trén vé tinh.

2. Dir liéu va phwong phap
2.1. Dir liéu

Dt liéu dworc str dung trong nghién ctru nay la
anh toan sic ctia vé tinh VNREDSat-1, c6 do phan
gidi khong gian 1a 2,5 m va dwoc chup véi goc
nghiéng nho (<15°). P dam bao sw thdng nhit
cling nhw khach quan vé bai thir, tit ca cac anh nay
déu chup bai thir Salon De Provence, Cong hoa
Phap, day la bai thir dwoc str dung dé kiém nghiém
thiét bi chup anh trong giai doan vé tinh
VNREDSat-1 méi phong 1én quy dao (I0T) va bai
thir cia Viét Nam tai thanh ph6 Bu6én Ma Thuét,

tinh DAk Lak. Trong do, bai thir Salon de Provence
dwoc dung dé danh gia chat lwgng anh trong thoi
gian tir khi m&i phéng 1én cho dén hién tai; bai thir
Bu6n Ma Thudt dung dé so sanh két qua va kiém
tra chéo két qua tinh toan, déng thoi chirtng minh
tinh kha thi va chit lwong cia bai thir khi dwa vao
str dung. Cac dir liéu thu thip va st dung dugc thé
hién trong Bang 1 dwéi day.

Bdng 1. Di¥ liéu st dung.

TT Thai gian chup

Salon de Provence Bud6n Ma Thuot
1 10/7/2015 14/11/2017
2 25/4/2016 02/11/2018
3 7/8/2017
4 20/4/2018
5 25/7/2019

2.2. Phwong phdp

Phuwong phap dwoc st dung la phwong phap
canh hay con dwoc goi 1a phwong phap séng dao,
phwong phap canh nghiéng. Pay la phwong phap
dwoc st dung rong rai dé wéce tinh MTF va bai thiy
cia phwong phap nay coé cac canh nghiéng dwoc
thiét ké c6 dang nhw trong Hinh 1 (Leger va nnk,,
2004; Philippe Blanc va Lucien Wald, 2009;
Francoise Viallefont-Robinet, Dominique Léger,
2010).

|

Nén bao xung quanh

y
{

Huwdng clia MTF

[N

Hinh 1. Sor do bdi thi¥ canh.

Trong d6: Ly - chiéu cao cia mAu dé tinh toan
MTF, Lw - chiéu rong ciia mau, Lr - 1a khoang cach
chuyén tiép ddm bao mau khong bi dnh hwéng tir
bén ngoai; a la goc gitta hwdng ciia MTF va canh
nghiéng.

Nguyén ly ciia phwong phap st dung bai thi
canh nghiéng dé danh gia chat lwgng anh thong
qua gia tri MTF (Francoise Viallefont - Robinet,
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Dominique Léger, 2010) dwoc mo ta nhw sau:

Cam bién la hé théng tuyén tinh v&i bire xa thi
mo&i quan hé gitra bé mat va anh dworc thé hién mot
cach don gidn nhw sau:

i(x,y) = l(x,y) ®h(x,y) (0
Trong doé: i(x,y) - gia tri trén anh; I(x,y) - gia tri
tai bé mat; h(xy) - ham lan truyén diém cia cam
bién; & - tich chap
St dung bién d6i Fourier dé giai tich chap, khi
d6 cong thirc (1) sé tré thanh:

1(fe.fy) = L(fe . f;)-H(fc . £y) )

Trong do: I(fx fy) - bién doi Fourier cta anh;
L(fx ,fy) - bién d6i Fourier cua bé mat; H(fx fy) -
ham truyén ctia cdm bién.

Hoat dong ctia cdm bién dworc coi nhw mot bd
loc thong tan thiap khong dich pha, khi d6 ham
truyén thwong dwgc gidam xudng thanh ham
truyén diéu bién dwoc dinh nghia nhw 1a mé dun
ctia ham truyén.

D6i véi moi I(x,y) da biét, L(fx ,f) khac 0 thi
cong thirc (2) sé dworc viét thanh:

I(fx. fy)

—=H(fy, 3

T~ O ) ®

Trong trwong hop phwong phap canh, viéc

chuyén trang thai tir tring sang den hoic tir den
sang trang lam cho I(xy) gan v6i ham buéc
Heaviside theo mot chiéu nao do 1a hea(x) hoic
hea(y), tic la:

l(x,y) = a.hea(x) + b 4)
boéng thoi ham Heasviside ciling c6 thé dwoc

dinh nghia la tich phan cia ham delta Dirac §, nén
trong mién Fourier, cong thic (4) sé tré thanh:

(fx 'fy) = a. Hea(fx) + b6(fx) (5)

Trong thwc t&€ khi chup anh, nhiéu 1a diéu
khoéng thé tranh khoi nén céng thirc (1) sé la:

i(x,y) = l(x,y) ®h(x,y) + n(x,y) (6)
Véin(xy) 12 gia tri nhiéu ctia anh.
Str dung bién d6i Fourier dé giai chap thi, cong
thitc (6) s& Ia:
I(fx 'fy) = L(fx 'fy)-H(fx :fy) + N(fx rfy) (7)
Trong do6: N(fx , fy) - bién d6i Fourier cta
nhiéu.
Dan dén cong thirc (3) chuyén thanh:

I(£x. fy) N(fe. fy)
———S=H(fo . ) + 77—~ (8)
L(fe . fy) L(fe fy)

Trong hiu hét cic truong hop, ké ca truong
hop canh, L(fx fy) 1a ham gidm cua tin s6, do do,
nhiéu sé ting cling véi tin s6. Do vay, cAn phai tinh
dén viéc 1dy mau va st dung cac clra s6. Khi nhiéu
dworc loai bo thi cong thirc (1) hoan thanh sé la:

= [I(x,y) ®h(x,y)].w(x,y).comb(x,y)

Trong dé: w(xy) - clra s6 twong Gng voi
khoang hitu han va comb(x,) - rang lwoc Dirac
twong (ng véi viéc 14y mau.

Trong mién Fourier, cong thirc (9) sé thanh:

I(fx 'fy) = L(fx 'fy)'H(fx 'fy)éa

W(fx ’fy) @comb(fx 'fy)

Trong do6: W(fx fy) - bién d6i Fourier cta clra
s6 14y mau.

Vi viéc cac ctra s6 dugc lwa chon sao cho L(fy
SYOW(fs f;) # 0 doi vi tit ca cac tin s6 va khong
xa L(fx f,), kKét hop cong thirc (5) thi cong thirc (10)
c6 thé viét thanh:

1(fy)
a.Hea(f,) + b.6(fy)

Twong tw nhw vay déi véi f.

Viéc str dung canh nghiéng theo hwéng cia
hang hay c6t dan dén viéc xen ké cac hang hay cot
lién tiép dé€ c6 dwoc cic mau twong ng véi ham
Heaviside va sau d6 c6 thé tinh toan gia tri MTF
mot chiéu theo cong thirc (11).

Quy trinh tinh toan MTF c¢6 thé dwoc mo ta
nhuw trong Hinh 2.

Ldy mdu: can ctr vao gbc huwémg a (Hinh 1) dé
chon kich thwéc mau can thiét theo cong thic
N=1/(tana) véi N 1a s6 lwong pixel trong ving
mAu.

Xdc dinh ham lan truyén canh (Edge Spread
Function, ESF): bao gobm hai buérc 1a xac dinh canh
va tinh toan ESF dya trén tinh toan khoang cach
tlr cac diém anh trong viing mAu dén canh da xac
dinh.

Xdc dinh ham lan truyén dwong (Line Spread
Function, LSF): dwoc thuc hién bang cach 14y vi
phan ctia ESF thu dwoc tir bwére trén.

Tinh todn MTF: St dung phép bién ddi Fourier
dé thu dwoc gia tri MTF.

(10)

H(fe) = ow(fy) (1)
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Liy mau

Xac dinh ESF

Xac dinh LSF

Tinh toan MTF

Hinh 2. Quy trinh tinh todn MTF.

3. Két qua va thao luan

Trong mdi canh &nh chup bai th
SalondeProven ciling nhw bai thir Bu6n Ma Thudt,
c6 goc hwdéng a ~ 150 va thuc hién 14y mau khoang
4+5 hang hay cot theo hwéng cia MTF, vi tri 14y
mau s& c6 khoang 25+30 pixel, sao cho viing miu
chiu anh hwéng it nhit tir cac déi twong xung
quanh bdi thir. Bén canh d6, cac viing mAu ciing sé
dwoc 14y tir cAc phan chuyén tir trdng sang den va
tir den sang trang (Hinh 3); va dwoc 14y theo hai
hwéng 1a doc theo hwéng bay va vuodng goc voi
hwdng bay cda vé tinh.

3.1. Két qud tinh todn doc theo hwéng bay

D6i véi Anh chup bai thir ctia méi thoi diém,
nh6ém nghién ctru da tién hanh 13y mau theo ca hai
chiéu chuyén trang thai ctia bai thir 1a tir den sang
trang va tlr trang sang den. Cac két qua thu dwoc
1a b két qua wéc tinh MTF theo hwéng doc hwéng
bay ctia vé tinh v6i ca hai hwdng chuyén tir trang
sang den va den sang trang nhw trong Bang 2.

Bdng 2. Gia tri MTF doc theo hwéng bay.

MTF

Thoi diém | Den sang Trang | Trung

trang sang den | binh
10/7/2015 0,22 0,24 0,23
25/4/2016 0,23 0,16 0,19
7/8/2017 0,20 0,24 0,22
20/4/2018 0,25 0,21 0,23
25/7/2019 0,20 0,21 0,21

Gia tri MTF thap nhat doc theo hwéng bay la
0,16, khi c6 sw chuyén d6i tir trang sang den vao
nam 2016, day 1a do 6 miu mau den chua that su
t6i d€ dAm bao twong phan cao v&i 6 trang (Hinh
4a) va gia tri cao nhat 1a 0,25 khi chuyén tir den
sang tring tai thoi diém 2018 (Hinh 4b).

3.2. Két qud tinh todn theo hwdong vuéng goéc voi
hwong bay

Twong tw nhw d6i véi hwdng doc theo hudng
bay, cac két qua tinh todn theo hwéng vudng goc
huwéng bay sé dwoc thé hién nhw trong Bang 3. Cac
gia tri MTF thu duoc theo hwéng vuong géc véi
hwéng bay kha dong déu va khong co bién thién
16m, tuy nhién gia tri thdp nhat van roi vao thoi
diém nam 2016, twong tw nhw khi tinh toan doc
theo huéng bay. Diéu nay dwoc ly gidi 1a vao thoi
diém 2016, bai thtr khong c6 dwoc d6 twong phan
tot gitta cac 6 den va trang, vi diéu kién khi twong
tai thoi diém chup anh hwéng dén do phan xa

Hinh 3. Ldy mdu dé'tinh todn MTF, ~ Hinh 4. Bdi thit Salon de Provence thoi diém 2016 (a) va 2018 (b).
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Bdng 3. Gid tri MTF theo hwéng vudéng goc vdi

hwéng bay.
MTF

Thoi diém | Den sang Trang | Trung

trang sang den | binh
10/7/2015 0,19 0,22 0,21
25/4/2016 0,16 0,20 0,18
7/8/2017 0,22 0,19 0,21
20/4/2018 0,27 0,19 0,23
25/7/2019 0,19 0,21 0,20

cta bai thir (Nghiem Van Tuan, 2017) va céng tac
hiéu chinh khi quyén cho thoi diém nay chwa loai
bd dwoc anh hwdng cla sol khi nén két qua thu
dwoc sau hiéu chinh chwa nhw mong mudn.
Trong Hinh 5 ¢6 thé thiy, trong suét qua trinh
vin hanh theo tudi tho thiét ké (5 nam, tw
2013+2018) ciing nhw khi vé tinh tiép tuc hoat
dong, gia tri MTF kha 0n dinh (khodng 0,2), luén &
trén mic yéu cau dat ra (>0,08)(Nghiem Van
Tuan, 2017). Piéu nay c6 nghia d6 twong phan va
sac nét ca ditliéu &nh dwoc ddm bao hay noi cach
khac 1a chat lwgng anh trong sudt thoi gian vira
qua cta hé thong vé tinh VNREDSat-1 lu6n tét.
Bén canh do cling c6 thé thiy, viéc 14y mau va
s6 lwong mau sé anh hwéng khong nhé dén két
qua thu dwoc. Gia tri MTF sé cang cao khi ctra s6
14y mau nhd, sé lwong di€ém anh it va do twong
phan trang den gitra cic 6 sé& cao. Xét trong Bang 3
cung theo huéng vudng goc véi hudng bay, cing
chuyén ving tir den sang trang nhung tai thoi
diém 2015 gia tri MTF la 0,19 véi 30 diém anh
trong viing mau, nhung thoi diém 2018 chi ¢ 25
diém anh trong viing mau thi gia tri cia MTF 1a

0,27. Tai cung thoi diém 2018, hwéng vudng goc
v&i hwéng bay, khi chuyén tir viing trang sang den,
nhém ciing chi thuc hién 14y 25 diém anh trong
ving mau va gi tri MTF tinh dwoc 12 0,19, chénh
1éch kha nhiéu so v6i gia tri MTF la 0,27 véi 30
diém anh trong viing mau, khi chuyén viing tir den
sang trang.

Diém han ché cua viéc str dung bai thir Salon
de Provence da dwoc thé hién ra trong két qua wéc
tinh MTF & trén, dé la viéc khong c6 dwoc thong
tin cu thé vé phan xa bé mat ctia bai thir trwde khi
chup anh dé danh gia chat lwong anh. Vi vay, cudi
nam 2017 Vién Han 1am Khoa hoc va Céng nghé
Viét Nam da hoan thién va dwa vao st dung bai
thit tai thanh ph& Buén Ma Thuot, tinh Dak Lik.

Nhom nghién ctru da tién hanh thu thap dir
liéu anh tai hai thoi diém cu6i ndim 2017 va 2018
dé tién hanh so sdnh vi cac két qua chia bai thir tai
Salon de Provence va thoi diém chup anh 1a sau
khi da tién hanh do dac, kiém tra, danh gia phan xa
tai bé mit bai thi, d6 phdn xa dwoc ddm bao theo
thiét ké, cu thé nhw sau: phan tram phan xa tai cac
0 mau den tai cicnam 2017, 2018 Ian lwot 13 0,06
va 0,065 so véi thi€t ké 12 0,05; va cic 6 mau tring
12 0,57 va 0,56 so véi thiét ké 1a 0,6 (Nghiem Van
Tuan, 2017). Cac két qua tinh todn MTF tai day
duoc so sanh véi bai thir Salon de Provence, trong
cung nam (Bang 4).

Sw chénh léch 16n gitra hai bai thi, nhit 1a
theo hudng vudng gdoc voi hwong bay dwoc ly giai
la do anh hwéng cia chit lwong phan xa bé mat
cua bdi thir, dong thoi la anh hwdng ctia phdng nén
cda bai thirla khac nhau: tai Buén Ma Thut phong
nén dwoc son mau sang va tién dan dén gia tri cia
0 trang theo thoi gian do &nh huwéng cia thoi tiét;

0.25

02— ——— —

0.15 Ngwirng

0.1 Doc hwéong bay

ﬂﬂi Vuéng goc hwéng bay

2013 2015 2016 2017
(10T)

2018 2019

Hinh 5. So sdnh két qud MTF thyc té va ngudng cho phép.

Bdng 4. So sanh gid tri MTF str dung bdi thir Salon de Provence va Buén Ma Thudt.

Thoi Doc theo hwéng bay Vuong géc hudng bay

diém | Salon de Provence Bu6n Ma Thuot Salon de Provence Budn Ma Thudt
2017 0,22 0,24 0,21 0,18
2018 0,23 0,20 0,23 0,16
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trong khi tai Salon de Provence phéng nén la cé
nén t6i hon va it &nh hwéng dén cac 6 mau.

Cac két qua cho thay, gia tri MTF van & trén
ngudng cho phép (0,08) khi str dung bai thir Buon
Ma Thuot dé wéc tinh. Mac du cac gia tri theo
hwéng vudng géc vai hwdng bay tai bai thir caa
Viét Nam c6 thidp hon so véi bai thir tai Phap
nhung két qua trung binh cua ca hai huwéng kha
twong dwong nhau (ndm 2017 déu la 0,21, ndm
201814 0,23 so vé4i 0,18,). Ditu nay chirng té rang
bai thir tai Buon Ma Thuot hoan toan dap rng
dwoc yéu cau phuc vu cong tac kiém tra chatlwong
anh vé tinh, khong chi ciia Viét Nam ma con ca cac
nwéc khac.

4. Kétluan

Gia tri trung binh cia MTF trong suét 5 nam
hoat dong déu khoang 0,2 d3 chirng minh rang
chatlwong anh ctia vé tinh VNREDSat-1 dwoc dam
bao cho dén thoi diém tinh toan. Viéc xac dinh clra
s6 14y mau can phai st dung t8i da s6 lwgng diém
anh c6 thé, nham thé hién toan bo tinh trang hoat
déng cuda thiét bi chup anh thong qua MTF; dong
thoi, cic diém anh nén c6 gia tri dong nhit nhiéu
nhat c6 thé. Tuy nhién, viéc chwa thu thip duoc
thong tin vé ti 1é phan xa cua bai thi trwdc khi
chup anh ciling sé anh hwéng phan nao dén tinh
khach quan ctia két qua.

Mic du cac gia tri tinh toan c6 bién do bién
déng kha 16m déi véi ca hai bai thi (tir 0,16 dén
0,27) nhung gia tri thAp nh4t van cao hon nhiéu so
Vi gia tri ngudng. Do vay, su bién dong nay khong
anh hwdng dén chit lwgng anh. Bién dong gia tri
do hai nguyén chinh gay ra dé 1a anh hwéng cua
khi quyén va ban thin bai th. Trong dé anh
hwdng ctia khi quyén c6 thé dwoc hiéu chinh va
nang cao do chinh xac bang viéc lwa chon cac md
hinh thich hgp; ban than bai thir chinh la do phan
xa clia bé mat bai thit, thong s6 nay phu thudc vao
cong tac duy tri, bao dwdng cia don vi quan ly
quan ly bai th.

Phwong phap bai thir canh dwoc sir dung la
phuwong phap dwoc ng dung rong rii tai nhiéu
noiva cho nhiéu loai vé tinh khac nhau. Mic du ¢
nhiéu phwong phap dé wéc tinh MTF nhung doi
v&i vé tinh c6 do phan giai khong gian cao thi day
van la phwong phap t6i wu nhat, dic biét1a d6i véi
Viét Nam, khi chiing ta da xay dung bai thir dang
canh tai thanh phé Buén Ma Thuot.

Cac két qua thu dwgc da gop phéan hoan thién
thém quy trinh hoat d6ng ciia mot hé thong vé tinh
quan sat Trai dit day da; dong thoi cling la co s&
dé m& ra hwéng nghién ctru méi la mo phdng cac
dit liéu anh vé tinh trong twong lai véi cac thong
sO duoc thiét ké theo yéu cau clia ngudi ste dung.

Loi cam on
Nghién ctru nay nhan dugc sy ho tro tir Vién
Cong nghé vii try, Vién Han 1am Khoa hoc va Cong

nghé Viét Nam; Dai Vién tham Trung wong, Cuc
Vién tham qudc gia, B6 Tai nguyén va Mai trudong.
Péng gop cua cac tac gia

Nguyén Minh Ngoc - nghién ctru phwong
phap; thu thap, phan tich va xtr ly dit liéu; soan
thdo bai bao; viét ban thao cudi cung; Tran Van
Anh - nghién ctru phwong phap; phan tich va xtr ly
dit liéu; kiém tra, bién tip bai bdo; viét ban thao
cudi cung; Nghiém Van Tuln - nghién ctru phwong
phap, phén tich va xtr ly dit liéu; soan thao va kiém
tra bai bao; Chu Xuan Huy - nghién ctru phwong
phap; phan tich va xtr ly dit liéu; thu thap va quan
ly dir liéu; P6 Thi Phwong Thao - xtt 1y s6 liéu; soan
thao va bién tap bai bao.
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