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VNREDSAT-1: BUGC PAU LAM CHU CONG NGHE
VE TINH NHO QUAN SAT TRAI PAT CUA VIET NAM

ThS. HOANG THI THU HA, TS. PHAM MINH HAI
Vién Khoa hoc Po dac va Béan db

Tém tat:

Vé tinh VNREDSat-1 Ia vé tinh quang hoc quan sat Tréi dat dau tién cta Viét Nam. Pay
la méc dénh dau sw gia nhédp cua Viét Nam vao nhém 25 nuwéce sé hiku vé tinh vién tham
trén thé gi6i. Chi dong cung cép sé luong Ién énh vé tinh quang hoc ¢é do phén giéi cao,
VNREDSat-1 sé dam bdo kha ndng dap ung day di nhu céu sw dung énh vién tham cho
cac muc tiéu khoa hoc va phét trién céng nghé phuc vu céng tac giém sét tai nguyén thién

nhién va méi trirong & Viét Nam.

1. Gi&i thiéu chung

é tinh VNREDSat-1 (Vietnam Natural
VResources, Environment  and

Disaster-monitoring Satellite-1) la vé
tinh quang hoc quan sat Trai dat dau tién
cua Viét Nam. Vé tinh da dwgc phdng lén
quy dao thanh céng ngay 7/5/2013 (theo gi&
Viét Nam) tv sadn bay vi tru Kourou,
Guyana, thuéc Phap. Day la sw kién co y
nghia quan trong danh diu sy phat trién
cdng nghé vé tinh vién tham cla Viét Nam.

VNREDSat-1 ¢é nhiém vy chu ddng
cung cép sb lwong I&n anh vé tinh quang
hoc cé dd phan gidi cao cho cac bd, nganh,
tinh, thanh phd, cac co quan nghién ciru,
cac trwong dai hoc cé nhu cau s dung
nhdm tadng kha nang giam sat tai nguyén
thién nhién, méi trwong, thng phoé véi tham
hoa thién nhién, bién ddi khi hau, phuc vu
cac muc tiéu phat trién kinh té-xa hoi va
dam bao an ninh-quéc phong.

Hinh 1: Hinh anh vé tinh VNREDSat-1 hoat
déng trén quy dao
(Nguén: astrium.eads.net)

Cho t&i nay, da co nhiéu bai bao gidi
thiéu théng tin vé viéc phéng vé tinh ma
chwa dé cap dén nhirng théng tin khoa hoc
clia vé tinh VNREDSat-1. Bai bao nay cé
muc tiéu cung cap théng tin khoa hoc vé vé
tinh VNREDSat-1, dwoc thé hién & 2 noi
dung chinh la: Gigi thiéu vé théng sb ky
thuat va san phdm anh chup cta vé tinh
VNREDSat-1, cac tram thu va diéu hanh vé
tinh VNREDSat-1.
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2. Théng s6 ky thuat va san pham

Chi nang 120 kg va co6 kich thwéc
60x60x100cm, nhwng vé tinh VNREDSat-1
dam trach khdi lwong cong viéc khéng 16,
bao gdm theo dbi tai nguyén, quan ly méi
trwéng, giam sat thién tai trén toan 1anh thd
Viét Nam v¢&i thoi gian hoat dong la 5 nam.

Day la vé tinh nam trong nhém cac vé
tinh siéu nhé (nhém vé tinh cé trong Iwong
dwai 200 kg). Ve tinh st dung hé théng phu
chuyén div liéu AstroSat-100 cia EADS
Astrium (m6t phién ban trén nén céng nghé
m¢&i Myriade dung cho hoat déng thu va
truyén di liéu cac vé tinh dwdi 200kg) cho
phép dé dang truy cap dén tat ca cac thiét bj
trong hé théng vé tinh. VNREDSat-1 hoat
dong nhé cac tAm pin nang lwong mat troi
nén quy dao bay clGa né ddng bd v&i quy
dao quay cuia Trai dat. Vé tinh s dung 2 hé
théng phat dién la dan pin mat troi (GaAs;
180 W EOL) va pin Li-ion 15A. Nhdm &n
dinh quy dao bay vé tinh trén dd cao 680
km, hé thdng day st dung nhién liéu hoéa
hoc N,H, dwgc str dung dam bao AV = 70
m/s. V& tinh dwoc thiét ké hoat dong thang
bang theo 3 truc va dwoc trang bi cac bo
phan nhw: thiét bi chup anh, 3 bé cdm bién
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mat tri, 1 bd cam bién sao, 1 bd cdm bién
tr trevdng, IMU (Inertial Measurement Unit -
thiét bi ghi lai théng tin hoat déng cta vé
tinh), thiét bi GPS dinh vi vi tri vé tinh. (Xem
hinh 2)

Thiét bi chup anh st dung bdé cdm quét
anh kiéu Pushbroom thwéng dung trén cac
vé tinh quang hoc v&i trong lwong khoang
18 kg. B6 phan quang hoc st dung thiét bi
kinh vién vong Korsch véi dwéng kinh cla
16 m& 6ng kinh Ia 200 mm, dd dai tiéu cv la
2131 mm. D@ liéu kénh chup phé duwoc
truyén tai voi tbec dd 60 Mbit/s v&i bd nhé
lwu trir tr 64 dén 79 Gbit BOL & trang thai
khéng nén.

Chu trinh t&» quét anh dén ghi anh duoc
thwe hién qua 3 phan chinh d6 la: (1) bo
nhan tin hiéu, (2) thiét bi hoi tin hiéu, va (3)
thiét bi ghi tin hiéu. O (3), tin hiéu duoc
nhan va ma hoa thanh gia tri 12 bit, sau dé
duoc xi ly tic thoi (real-time processing)
va lwu vao bd nhé. (Xem hinh 3)

San phdm chup anh & kénh toan sac
(PAN) va 4 kénh da phb (MS). Thoi gian vé
tinh bay chup lap lai I1a 3 ngay.
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Hinh 2: Téng quan vé vé tinh VNREDSat-1 va mét sé thanh phan khac
(Ngudn:EO portal Directory)
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Do phan giai
khéng gian| Bang phd
(mét)

Anh chup

Anh toan sic

(PAN) 25

0.45-0.75 uym

B1: 0.45-0.52 ym
B2: 0.53-060 ym
10 B3: 0.62-0.69 pm
B4: 0.76-0.89 pm
(can héng ngoai)

Anh da phé
(MS)

3. Quy dao bay cua VNREDSat-1

Quy dao di 1én va di xudng cla vé tinh
duoc thé hién & hinh 4. (Xem hinh 4)

Quy dao bay cta vé tinh trong 1 ngay
dwoc mo tad & hinh 5. (Xem hinh 5)

Quy dao bay cua vé tinh trong 3 ngay
dwoc mod tad & hinh 6, vé ’tinh c6 kha nang
chup anh trén pham vi thé gi¢i. (Xem hinh
6)
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Hinh 4: Quy dao di lén va di xuéng ctia vé
tinh (Nguén: VAST)

4. Tram thu mat dat

Tai Viét Nam, 3 co s& mat dat dé diéu
hanh, tiép nhan va x& ly tin hiéu &nh vé tinh
da dwoc trién khai chuan bj cho qua trinh
tiép nhan va van hanh vé tinh VNREDSat-1
gdm: Trung tdm diéu hanh (Tram thu nhan
kénh S) dat tai khuén vién Vién Han Iam
Khoa hoc va Céng nghé Viét Nam; Tram thu
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Hinh 3: Quy trinh st ly di liéu (Ngudn: EADS Astrium SAS)
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Hinh 5: Mé t& quy dao bay vé tinh trong 1 ngay (Ngudn: VAST)

Hinh 6: M6 t& quy dao bay vé tinh trong 3 ngay (Ngudn: VAST)
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phat tin hiéu diéu khién vé tinh dat tai Khu anh, kich thwéc 20x20 cm. (Xem hinh 7)
cong nghé cao Hoa Lac; Tram thu anh vé PO

tinh (Tram thu nhan kénh X) dat tai Trung > Kfet lugn o
tam Vién tham Quéc gia (Bo Tai nguyén va Ve tinh VNREDSat-1 [a vé tinh vien tham
Mai trvong). Dw kién khi di vao hoat dong, dau tién o Viet Nam. Véi khoi luong anh
mdi ngay vé tinh sé chup dwoc khoang 100 chup I&n, cac san pham anh chup sé hira

Va tinh AstroSat 100
2.5m- kénh toin sic; 10m-
kénh &2 pho; 86 réng dii quét-
17.5km

Hinh 7: Téng quan vé céc bo phan cta dw &n tram thu VNREDSat-1 (Ngudn: VAST)
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hen kha ndng dap (rng cho cac nhu cau su
dung anh vién tham cho c& hai muc tiéu
khoa hoc - cong nghé va kinh té - xa hoi o
Viét Nam. Theo Chién lwoc nghién ctu va
tng dung céng nghé vii try dén ndm 2020
cta Chinh phu, mét trong nhirng muc tiéu
dwoc dé ra la Viét Nam lam cha cong nghé
vé tinh nhd. Viét Nam chinh thirc tré& thanh
nuwdc thir ndm trong khu vie ¢o vé tinh vién
tham sau Thai Lan, Indonesia, Malaysia,
Singapore, gia nhap 1 trong 25 nwéc s&
hiru vé tinh vién tham trén thé gi¢i. Dy an
cé thé dworc coi la bwdc di dau tién dén qua
trinh lam chu vé tinh. Day la sy kién cé y
nghia quan trong vé& mat khoa hoc céng
nghé, tiép tuc thé hién va khang dinh chi
quyén qubc gia Viét Nam trong khéng gian,
gop phan xac dinh vi thé cta Viét Nam trong
qua trinh hoi nhap véi thé gi¢i, dac biét
trong Iinh virc khai thac khoang khéng v tru
vi cac muc dich hoa binh, phuc vu loi ich
con nguoi.O

Summary

Tai liéu tham khao
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VNREDSAT-1: THE FIRST STEP TO OWN THE SMALL EARTH OBSERVATION

SATELLITE TECHNOLOGY OF VIETNAM

MSc. Hoang Thi Thu Ha, Dr. Pham Minh Hai - Institute of Geodesy and Cartography

VNREDSat-1 is the first Vietham’s earth observation optical satellite. This event make
Vietham become one of 25 countries in the world has remote sensing satellite. With a great
amount of high resolution optical satellite images, VNREDSat-1 will satisfy the demand for
the development of science and technology in the field of environment monitoring in

Vietnam.O
Ngay nhan bai 20/5/2013.
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