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Viéc hién chinh ban do dia hinh va cdp nhdt co so dir liéu nén thong tin dia
Iy bang dnh vé tinh thuong sir dung mét s6 loai anh nhw VNREDSAT-1, SPOT6/7,
Worldview2/3. Tuy nhién, mét sé truong hop khéng dap iing dwoc yéu cau vé do phi
trum hodc la co gia thanh twong doi cao. Trong khi do hién nay co mot s6 loai anh do
phadn giai cao va siéu cao nhu PlanetScope, RapidEye, SkySat co do phan giai tuwong
diwong nhung cé wu diém hon vé thoi gian chup va cé gid thanh thap hon. Tuy vay,
anh vé tinh mdi nay ciing cé nhwoe diém la kich thuée anh khd nhé (2,5 - 8 km) nén
co nhitng kho khan trong qua trinh xw ly. Muc dich cua bai bdo nay la danh gia kha
nang ung dung mot ) nguén anh moi (PlanetScope, RapidEye, SkySat) nhw nguén dir
liéu bo sung bén canh cac nguén dir lidu vién tham hién ¢6 trong cdp nhdt co so dir
liéu nén thong tin dia ly ti I¢ 1/10.000 va 1/25.000. Pé dat dwoc muc tiéu trén, bai bdo
da nghién cvru, phdn tich, danh gia viéc xw ly hinh hoc va ghép anh thong qua phwong
phap di tr ly thuyét dén thuc nghiém dé cé duoc duwoc két lugn vé kha ndng ung dung
mét s6 loai anh vién tham d¢ phdn giai cao, siéu cao trong thiec tién. Két qua nghzen
cieu cho thdy, anh vién tham do phdn giai cao PlanetScope dap wng dwuoc yéu cau
cdp nhat co so dir liéu nén thong tin dia ly ti I¢ 1/25.000 va anh do phdn giai siéu cao
SkySat ddp itng dirge yéu cau cdp nhdt co s& div liéu nén thong tin dia Iy ti 1¢ 1/10.000.
Tir khéa: PlanetScope; SkySat; Co s6 dit liéu nén thong tin dia ly.
Abstract

Application of low cost, high and super-high resolution satellite images to update
geographic information database at ratio 1/ 10,000 and 1/ 25,000

The adjustment of topographic maps and updating geographic information
database by satellite images have mainly used VNREDSAT-1, SPOT6/ 7, Worldview2/3.
However, some cases avaiable images do not meet the coverage requirements or have
a relatively high cost. In fact, there are some new satellites, such as PlanetScope,
RapidEye, SkySat which generate high, super-high resolution images, advantages of
shooting time and lower cost. However, small image size (2.5 - 8 km) of such new
satellites may lead to difficulties in image processing. The purpose of this paper
is to evaluate the applicability of some low-cost high-resolution satellite images
(PlanetScope, RapidEye, SkySat) in addition to the existing remote sensing data sources
for updating the geographic information database ratio 1/10,000 and 1/25,000. To
achieve the above goal, the paper has researched, analyzed, evaluated the geometric
processing and mozaic through from theory to experiment to get conclusions about
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Nghién cuu

the applicability of some high and super high resolution remote sensing images in
practice. The research results show that PlanetScope images meet the requirements
for updating geographic infomation database at ratio 1 / 25,000 and the super-
high resolution images (e.g. SkySat) meet the requirements for updating geographic
infomation database at the ratio of 1 / 10,000.

Keywords: Planetscope; Skysat; Geographic information database.

1. it van dé

Theo quy pham hién chinh ban d
dia hinh, tat ca cic yéu to ndi dung ban
dd (trir dia hinh) dwgc hién chinh theo
dinh ky ldp lai. Pung trude yéu cau ngay
cang cao ciia cong cudc phét trién kinh
té - x4 hoi thi van dé dam bao thong tin co
s& dit liu (CSDL) ¢6 tinh hé théng, hién
thot vai do tin cay va do chinh xac cao la
nhiém vy quan trong va cap thiét.

Nhitng nam qua, tu li¢u anh v¢€ tinh
phuc vu cong tac hién chinh ban do dia
hinh va c4p nhat nén thong tin dia ly duoc
d3t mua ¢ nudc ngoai thudng mat nhiéu
thoi gian va khong cd tinh tuc thoi cua dir
lidu. Céc loai tu liéu chu yéu st dé hién
chinh ban do dia hinh tai Cuc Vién tham
qudc gia gdm Spot 2, 4, 5. Cac vé tinh nay
hién nay da hét han str dung va da ding
cung cap anh. Tur thang 5/2013, Viét Nam
da c6 vé tinh vién thdm dau tién do 1a vé
tinh VNREDSat-1, Cuc Vién tham qudc
gia 13 don vi truc tiép thu nhan anh tir vé
tinh nay vdi d¢ phan giai anh la 2,5 m,
tuong duwong véi d phan gidi anh SPOTS
ctia Phép, budc ddu chu dong duoc ngudn
tu liéu anh. Tuy nhién, anh VNREDSat-1
c6 kich thude nho, dic biét 1a do yéu td
thoi tiét & Viét Nam nén ti 1€ ¢ anh sach
(dudi 20% may) chi dap ing dugc khoang
30% nhu cau dit liéu phuc vu cong téc hién
chinh va cép nhét nén thong tin dia ly, dan
dén rat kho khan trong viéc nin chinh va
khép ving thi cong. Dé c6 ngudn dir liéu
bd sung, ddi véi cac du an vé thanh 1ap,
hién chinh ban d6 dia hinh quy mé 16n &
Viét Nam hién nay sir dung thém ngudn
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dit liéu mua tir nude ngoai nhu: SPOT6/7,
Pleiades 1A/1B, Worldview 2/3. Nhin
chung, cac loai dir liéu nay dép tng dugc
d6 chinh xac vé hinh hoc ciing nhu thong
tin dé thanh 1ap va hién chinh ban d6 dia
hinh ti 1€ 1/10.000 va 1/25.000.

Qua trién khai trén thuc té c6 thé
thidy cic cic ngudn dir liéu vién tham
VNREDSAT-1, SPOT6/7, Worldview?2/3
hoic 1a khong dép tng dugc yéu cau vé do
phu trim hoic 13 ¢ gia thanh tuong dbi
cao. Trong khi d6 mot s6 loai dit liéu vién
tham d¢ phan giai cao va siéu cao tuong
duong nhing loai anh dang st dung phd
bién & Viét Nam nhung c6 gia thanh thap
hon nhu san pham anh cua chim vé tinh
Planet Doves, anh RapidEye va Skysat;
day 1a nhitng san pham anh vé tinh cua
Cong ty PLANET (Hoa Ky) dugc cung
cap thudong xuyén, 6n dinh; c¢6 nang luc
cung cap dit liéu anh phu trum lanh thd
Viét Nam hang nam rat tot. V& mat gid
thanh, anh Planet Scope (d0 phan giai 3
m) kha ré, khoang 1,8 USD/km? trong khi
anh Skysat c6 gia khoang 6,5 USD/km?,
ré hon tur 30 - 40% so vdi cac anh khéac cd
dd phan gidi twvong duong.

Anh vé tinh PlanetScope dugc cung
cap boi chum vé tinh nhé véi sb luong
vé tinh 1én dén 130 & d6 cao bay 475 km
va kich thuée chiéu ngang giai chup tir 8
km (DOVE-C) va 16 km (DOVE-R) véi
tan suat chup hang ngay. Do d6 ning luc
chup anh ctua chum v¢ tinh Planet Doves
c6 thé dat t&i 200 triéu km?/ngdy trén toan
thé gi6i. Tai Viét Nam, chum vé tinh nay
c6 kha nang chyp anh phud trum cd nudc
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chi trong vong mot thang (tuy thudc theo
mua). Trong khi d6 anh d¢ phan giai siéu
cao Skysat hién nay duoc cung cip bai
chum gém 21 vé tinh (www.planet.com)
c¢6 kha nang cung cép anh hang ngiy trén
lanh thd Viét Nam.

Nhu véy c6 thé thdy, ngoai nhimg di
liéu vién tham d6 phan gidi cao va siéu cao
hién dang sir dung phd bién & Viét Nam
(VNREDSAT-1, SPOT6/7, Worldview?2/3)

2. Pac diem khu vue nghién ctru

Nghién ciru

da dugc khang dinh vé do chinh xac, ¢6
nhiéu vu diém thi cling con mat s6 loai dix
liéu vién tham co tinh ning tuong duong
(Planet Doves, RapidEye, Skysat) véi chi
phi thdp hon chua dugc nghién ctru danh
gia kha ning ung dung nhu mét ngudn dir
liéu b sung cho céc loai dit li¢u hién cd
trong cong tic hién chinh ban dd dia hinh
cling nhu cap nhat nén thong tin dia ly ti [&
1/10.000 va 1/25.000.
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Hinh 1: So dé vi tri khu viec nghién ciru
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Khu vuc nghién ctu tht nghiém
dugc lua chon thudc dia phan thanh phd
Ha Né6i (Hinh 1).

- Béi véi ty 18 1/10.000 khu vuc thir
nghiém thudc dia phan cac xa: Vong La,
Hai B6i, Vinh Ngoc, Tam Xa (huyén
Dbong Anh); cac phuong Lién Mac, Duc
Théng, Dong Ngac, C6 Nhué 1, C6 Nhué
2, Xuan Dinh, Xuin Téao (quin Bic Tu
Liém); Phu Thugng, Xuan La, Budi,
Nghia D6, Nhat Tan, Tt Lién, Yén Phu
(quan Tay Ho). Pay l1a khu vuc c6 mirc
d6 d6 thi héa nhanh, tap trung nhiéu khu
chtrc nang va mat d6 dan cu rat cao. Dién
tinh khu vuc thyc nghiém cua dé tai twong
duong vdi dién tich 01 manh ban do dia
hinh ty 1¢ 1/10.000.

- Péi véi ty 1& 1/25.000, khu vuc
thr nghiém duogc lua chon thudc dia
phan huyén Ba Vi va thi Xa Son Tay,
Ha No¢i. Dién tich khu vyc thtr nghiém
trong dwong vé6i dién tich 4 manh ban d6
dia hinh ty 1& 1/10.000 (01 manh ban d6
1/25.000). bay 1a khu vuc cé6 mtrc d6 do6
thi héa va c6 toc do phat trién kinh té kha
nhanh; dong thoi 1a khu vuc ¢6 ca dong
bang va vung ddi nui.

3. Dit liéu va phuwong phap
nghién ciru

3.1. Dir li¢u sw dung

_ - Anh Skysat chup ngay 06/6/2019
gom 43 canh anh c6 s6 hiéu tur
20190606 035027 sscldl 0010 den
20190606_035027_ssc1d3_0022  (khu
vuc Pong Anh, quan Bac Tu Liém va
quan Tay H9).

- Anh vé tinh PlgnetScope chup
ngay 08/7/2020, bao gom 4 canh anh
c6 sd hiéu: 20200708 012956 0f2a;
20200708 012955 0f2a; 20200708 _

106

012954 0f2a va 20200708 012953 0f2a
(khu vuc Ba Vi).

- Sir dung 02 manh ban d6 dia hinh
ty 18 1/10.000 c6 s6 hiéu F48-68-D-c-1
va F48-68-D-c-2. Co s¢ dir ligu 1/10.000
khu vue Pong Anh, Bac Tir Liém, Tay Ho
thanh phd Ha Noi.

3.2. Quy trinh siv dung dnh vién
tham dé phén gidgi cao cé chi phi thip
trong cdp nhdt co so dii liéu nén thong
tindialy ty I¢ 1/10.000 va 1/25.000

Dua vao cac quy dinh ky thuat hién
hanh cua B§ Tai nguyén va Méi truong
vé cap nhat CSDL nén dia ly béng anh vé
tinh ty 16 1/10.000 va san xuét anh vé tinh
do phan giai cao va si€u cao, nghién ctru
nay dé xuat quy trinh cong nghé cap nhat
CSDL nén dja ly ty 1& 1/10.000, 1/25.000
bang anh vién thdm PlanetScope,
RapidEye, SkySat nhu Hinh 2.

Cong tac chuan bi:
- Tai lidu va thiét bi;
- Nghién ctru tinh hinh bién ddng khu
vuc cap nhat; 7
- Khao sé}t m}'rc d6 thay doi;
- Lap thiét ké ky thuat;
- Trich sao CSDL nén dia ly

A

Thanh 1ap binh dd anh vién tham

A\ 4
Cap nhit CSDL nén dia ly:

- Thu phefm dit li¢u nén dia ly;

- Chuan hoa dir li€u

v
Dong bj va tich hgp CSDL
nén dia ly

\ 4

Kiém tra nghi¢m thu, dong goi
va giao ngp san pham

Hinh 2: So dé quy trinh cong nghé
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4. Két qua va thao luin
4.1. Thanh Igp binh do anh

T cac dir ligu thu thap duoc, s dung
phan mém ERDAS dé xir ly dé thanh lap
binh d6 anh vé tinh. Binh d6 anh sau khi
dugc thanh 1ap duoc t6 hop mau ty nhién,
¢ chat luong hinh anh tdt, c6 do tuong
phan trung binh, khong thién mau, khong
16 vét ghép, tong mau hai bén vét ghép
ddng déu. Po chinh x4c cua binh d6 anh
vién thdm so vé6i diém khong ché, diém
kiém tra nho hon 0,4 mm ddi véi dia vat
13 rét va nho hon 0,6 mm dbi vdi dia vat
khong 6 rét (Hinh 3, 4).

Hinh 3: Binh dé anh Skysat ti 1é 1/10.000
o VT PTG T et D)

Hinh 4: Binh dé anh Planetscope ty I¢
1/25.000

Nghién ciru

4.2. Cip nhat CSDL

Sau khi thu nhan CSDL nén thong
tin dia ly khu vuc thir nghiém, tién hanh
chong ghép 1én binh d6 anh SkySat dé
nhan biét cac ddi tuong dia Iy méi xudt
hién, cac d6i twong dia ly da mat di va
cac ddi twong dia ly da thay ddi. Két
hop vé6i dir liéu diéu tra bd sung ngoai
thuc dia, cac déi tuong mdi xuat hién
va cc d6i tuong dia ly thay do6i duoc
cap nhat vao trong CSDL nén thong tin
dia 1y dd c6 va dugce chuan hoa theo quy
chuén k¥ thuat qudc gia vé chuan thong
tin dia ly co s¢ (BO Tai nguyén va Moi
truong, 2012). Cac ddi tuong dia ly cap
nhat méi duge nhan biét trong CSDL
nén thong tin dia 1y bang trudng thudc
tinh ngay thu nhan va trudong thudc tinh
ngay cap nhat.

4.2.1. Péivéi ty 1é 1/10.000

Vung trude khi cap nhat dir li¢u khu
vuc nay chi yéu 1a dit trong lta, kénh
muong, ao hd chiém mot phan dién tich
nho. Tuy nhién, sau khi cap nhat dir licu
phan 16n dién tich dit chuyén trong lua
da chuyén d6i muyc dich sir dung thanh &
tai do thi, dat cong vién cdy xanh va dat
phi ndng nghiép khac (Hinh 5a,b). Cu thé
nhu sau:

- Nhom co s¢ do dac: khong co su
bién dong trong CSDL cap nhat nay;

- Nhom bién gidi dia gidi: sy thay
ddi phu thudc vao quy hoach cia chinh
pht nén ciing khong chiu su tac dong ctuia
bién dong thuc té;

- Nhém dia hinh: véi sy thay ddi cua
co s ha tang k¥ thuat cac ddi twong dia
ly tham gia vao viéc mo ta chi tiét bé mat
dia hinh nhu: dép cao, x¢& sau,...cling thay
d6i theo su phat trién cta xdy dung co so
ha ting xa hoi, tuy nhién su thay doi nay
cling khong 16n tai thoi diém cap nhat;
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(b)

Hinh 5: Cap nhdt CSDL nén dia lywylé 1/710.000: (a) trudc va (b) sau khi cap nhat

- Nhém giao thong: c6 sy bién dong
16n chiém khoang 60% ddi tuong giao
thong. Nhiéu tuyén duong duoc xay dyung
maoi voi do rong tir 35 - 50 m. Buong d6
thi da duoc xdy dung thém trong cac khu
dan cu va d6 thi mdi;

- Nhém dan cu va co sé ha tang k§
thuat: cé su thay d6i 16n nhét trong khu
vuc thuc nghiém. Khu vuc nay da xay
dung khu d6 thi Tay Ho Tay, khu d6 thi
CIPUTRA. Su thay doi nay chiém khoang
30% dién tich cua khu thuc nghiém;

- Cling nhu nhém 16p dan cu va co so
ha tang k¥ thuat, nhém 16p thay hé chiu
su tac dong do thi héa nhu sy phat trién
ha tang kinh té - x4 hoi;

- Nhém phu bé mit: c6 thay doi
nhiéu nhit. Nhém nay chiu su tac dong

tr sy thay ddi ciia nhém giao thong,
dan cu va co so ha tang k§ thuat, nhém
thuy hé ciing nhu su chuyén dich co ciu
dat nong nghiép. Mot sé khu dat chua
su dung trong khu vuc thuc nghiém da
chuyén d6i sang dat cong trinh cong
nghiép va dat dan cu.

4.2.2. DPéi véi ty 1é 1/25.000

Cac dbi tuong dia ly thay d6i duoc
cap nhat va chuan hoa theo ding quy
dinh chuan di liéu dia Iy 1/25.000. Cac
dbi twong thay ddi duoc nhan biét trong
CSDL nén thong tin dia 1y bang truong
thudc tinh ngay thu nhén va truong thude
tinh ngay cap nhat. Day la khu vuc dén cu
néng thén khong co su thay ddi nhiéu vé
céc d6i tugng dia Iy (Hinh 6 a, b).

Hinh 6: Cip nhat CSDL nén dia Iy ty I¢ 1/25.000: (a) trwc va (b) sau khi cdp nhit
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- Nhom co s¢ do dac, nhom dia hinh,
nhom bién giGi dia gioi khong co sy thay
d6i nhiéu.

- Nhom glao thong khong co su thay
do6i dang ké nao vé do rong cac tuyen
duong va cac tuyen duong m¢ méi ma chu
yéu 1a thay d6i chit chét liéu mat duong

- Nhom dén cu va co s6 ha tAng c6 su
bién dong nhicu nhat trong khu vuc thyc
nghlem su thay d6i 1a tuwong 601 16n, chu yeu
la mé& rong cac khu dan cu san ¢ va xuat
hién mdi mot s6 khu dan cu duge chuyen
doi tir dat nong nghiép va dat rimg sang dat &
nong thon, muc do bién dong khoang 10%.

- Nhom thay hé khong cé su thay 601
nhiéu trong khu vyre thir nghiém, sy thay doi
o day chu yeu la cac déi tuong ao ho muong
mang ¢ cac khu dat chuyen ddi tir dat nong
nghiép sang dét co s¢ ha tang ky thuat.

- Nhém phu bé mit c¢b su thay d6i
nhung muirc d¢ khong nhleu Nhém nay chiu
tac dong tir viéc thay doi cua nhom 16p giao
thong, dan cu va co sé ha tang ky thuat cling
nhu sy chuyen dich co cau dat nong nghlep
Su thay ddi 15 nhat 13 cac khu vuc rimg ven
khu khu dén cu da chuyén ddi thanh dat &
néng thon va dit ndng nghiép.

5. Két luin va kién nghi

Anh vién tham PlanetScope ¢6 do
phan g1a1 cao (3 m) va anh SkySat c6 do
phan giai siéu cao (0.7 m), cé chi phi thap
hon khoang 30 - 40% so véi anh vién
tham khac c6 do phén giai twong duong
la nguon dir liéu hiru ich phuc vu tét cho
viéc chiét tich thong tin va rat hiéu qua
cho viéc cap nhat CSDL, tiét kiém thoi
gian va gia ca hop ly.

Anh Planet Scope va Skysat co kich
thudc anh rat nho, dac bigt 1a s0 luo’ng Ve
tinh Skysat chua nhiéu nén viéc sir dung
cdc loai anh nay phu hop véi vai tro la
ngudn dit lidu bd sung cho cac nhi¢m vu
hién chinh ban dd dia hinh va cap nhat
CSDL nén thong tin dia ly.

Vién tham thu nhén dit liu va giai
doan thong tin déi tuong, trong khi GIS la
cong cu hiru hiéu cho viéc tong hop va phan

Nghién ciru

tich dir liéu khong gian. Két hop cong nghe
vién thdm va GIS thuén lgi cho vige cap
nhét nhanh cac yéu t nén thong tin dia ly.
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