Nghién ctiu - Ung dung

UNG DUNG THU NGHIEM ANH VE TINH SPOT6
TRONG CONG TAC THANH LAP MO HINH SO PIA HINH (DSM)

PHAM MINH HAI, TRINH THI NGOC BiCH
Vién Khoa hoc Do dac va Ban db

Tém tat

SPOT6 va SPOT7 la hai vé tinh d6 phan gidi cao trong céc thé hé vé tinh SPOT. Po
phéan giai khéng gian cua cac vé tinh nay da dwoc néang Ién 1,5m so véi 2,5m cia SPOT
5, day la vé tinh quang hoc SPOT vé&i nhiéu cai tién vé ky thuat va kha ndng thu nhén anh.
Viéc (rng dung nguén tw liéu d6 phan gidi cao nay trong cac hoat dong nghién ctru va xay
dung mé hinh sé dé cao phuc vu muc dich thanh Iap va cdp nhat phan dia hinh chwa duoc
tién hanh phé bién. Muc tiéu cta bai béo gi6i thiéu céng tac thir nghiém thanh Iap thanh
I&p mé hinh sé dia hinh (DSM) str dung cédp anh lap thé SPOT6 phuc vu céng tac dinh
huwéng st dung ngudn di liéu nay trong céac tng dung thanh Iap va cép nhéat di liéu phan
dia hinh. Nhém nghién ctru str dung phan mém PCIl Geomatica 2015 va phén mém Google
Earth dé tién hanh thanh Iap va danh gié do chinh xac ctia mé hinh sbé bé mét cta khu vurc

thue nghiém.

1. Gi&i thiéu

Co6ng nghé thanh 1ap mé hinh sé dia hinh
(DSM) bang coéng nghé vién tham bat dau
dwoc st dung nhiéu vao cudi nhirng ndm
1950. DSM dwoc wng dung kha rong réi
trong nhiéu linh vec nhw do dac ban do, hd
tro' 1ap cac mé hinh vé cac nguy co' x6i mon
dét, Id lut, nghién clru huwdng gié va cac md
hinh phat tan & nhiém, cac hoat déng quan
sw nhw dan dwong cho tén Itka, md phéng
chién suy.v.v... Cac coéng nghé thanh lap
DSM dan dwoc cai tién cung véi sw phat
trién cla cac cong nghé bay chup anh vién
tham. T nam 2012 dén 2014, cac vé tinh
SPOT6 va SPOT7 lan lwot dwoc phoéng 1én
bau troi. D6 phan giai khéng gian cta kénh
panchromatic va k&nh phd cla cac vé tinh
nay da dwgc nang lén 1,5m va 6m so voi
2,5m va 10m cGia SPOT 5, day la thé hé moi
clia loat vé tinh quang hoc SPOT véi nhiéu
cai tién vé ky thuat va kha nang thu nhan
anh. Day la nguén dir lieu anh vé tinh do
phan gidi cao phuc vu cac muc dich vé
thanh Iap va cap nhéat théng tin vé dia hinh

clia cac loai ban d6 nén va ban dd chuyén
dé. Nghién ctru vé khéo sat cac dac tinh ky
thuat va danh gia kha nang trng dung cua
anh SPOT6 trong giam sat tai nguyén va
moi trwdng da dwoc thwe hién trong nghién
cwu cta H6 Thi Van Trang (2015). Tuy
nhién, cho t&i nay chwa ghi nhan mét
nghién ctu nao & nwdc ta nghién clru vé
&ng dung anh lap thé cla vé tinh SPOT6
trong thanh lap md hinh sé dd cao.

Do d6, muc tiéu cla bai bao gi¢i thiéu
cong tac khao sat, thir nghiém thanh Iap
thanh 1ap mé hinh sb dia hinh (DSM) st
dung cap anh lap thé SPOT6 phuc vu cong
tac dinh hwéng sir dung nguén dir liéu nay
trong cac &ng dung thanh Iap va cap nhat
dir liéu phan dia hinh. V&i sy han ché vé
ngudn di¥ liéu chup & Viét Nam, nhém
nghién ctu tién hanh st dung cap anh lap
thé SPOT6 dwoc chup tai Thanh phd
Melbourne, Uc lam dir liéu dau vao (xem
hinh 1). Phan mém PCl Geomatica 2013 va
phan mém Google Earth dwoc s dung dé
tién hanh thanh lap va danh gia dé chinh
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xac clia md hinh sé bé& mat cla khu vuwc
thwe nghiém.

2. Dir liéu thwc nghiém

Nghién clru dwoc thywc nghiém voi cap
anh lap thé SPOT6. Vé tinh SPOT6 c6 kha
nang chup lap thé trén cung 1 dai anh nho
ché d6 chup anh bang hai dau chup b tri
trwde, sau, va cé thé diéu chinh géc chup.
Bén canh d6, véi sy thay déi cha goc
nghiéng ctia dau chup ma ché do chup lap
clia vé tinh c6 thé thay déi tv 26 ngay (&ng
v&i géc nghiéng 5 do) dén 2 ngay (rng voi
goc nghiéng 45 dd). (xem bang 1, hinh 2)

3. Quy trinh cé6ng nghé thénh I?p DSM
va thwc nghiém trén phan mém PCI
Geomatica 2013

Nhém nghién cru tién hanh céng tac
thwc nghiém thanh 1ap DSM khu vuc th
nghiém bang cap anh lap thé SPOT6 trén
phdn mém PCl Geomatica 2015 v&i quy
trinh thwe hién dwoc mo ta trén hinh 2. Co
s& khoa hoc cla phwong phap dwa trén
nguyén ly do vé anh hang khéng (Tran Tuan
Ngoc va nnk, 2012). (xem hinh 3)

Buwéc 1: Tién hanh nhap anh

Cap anh lap thé SPOT6 dwoc nhap vao
hé théng Geomatica 2013. Viéc tao m&i mot
project trong phién lam viéc dau tién |a phai
chon hé théng phép chiéu cho khu vuc do
vé. Phan mém ty déng tinh toan tir cac
tham s6 quy dao dwa vao cac théng sb
metadata cGa anh dé lwa chon cdp anh
chinh — phu. Anh chinh sé& Ia anh gan khu
vuwc quét anh hon so v&i anh phu. Cac diém
khéng ché &nh (GCP) ciing duoc do trong
qua trinh dinh hwéng anh nham xac dinh
mbi quan hé gitra hé toa dé khéng gian 3D
va hé toa dé anh 2D ciling nhw dé tinh toan
hiéu chinh sai sé quj dao cta vé tinh. Do
diéu kién han ché trong cong tac thuc dia
nén cac diém khéng ché ngoai nghiép dwoc
nhém dé tai chon dwa trén tham khao twr

ngudn phan mém Google Earth dwoc mb ta
trén hinh 5. (xem bang 2, hinh 4, hinh 5)

Céc diém khong ché duoc chon trong
phan thwc nghiém phai théa man cac yéu
cau:

» Cac dia vat ducyg chon duwoc nhin rd nét
trén anh (géc nha, cau);

* Vitri cac diém khéng ché dwoc chon wu
tién tai cho giao nhau cac dia vat hinh tuyén;

« Sb lwong diém khéng ché dwoc chon la
11 diém dwoc b tri déu trén anh.

V@i dé phan giai khéng gian 1.5m sau khi
trdn anh, cung v&i do phan giai blrc xa cla
anh SPOT6 la 12 bit, cac diém khdng ché
dwoc quan sat roé rang trén anh, do d6 dé
chinh xac vé vij tri ciia diém khéng ché trén
anh dwoc chon dwgc nang cao. Pay la wu
diém ndi bat ctia anh SPOT6 khi st dung dé
chon diém khéng ché trén anh so v&i cac
loai anh khac nhw SPOT5, VNRed-Sat1
trong cung ng dung. (xem hinh 6)

Buwéc 2: Pinh hwéng twong ddi md hinh
lap thé

Pay la bwdc x& ly nhdm dinh huwéng
twong dbi anh phu so vé&i &nh chinh ctia md
hinh 1ap thé. Cac diém nbi (tie-points) do
dwoc trén md hinh sé& st dung dé tinh
chuyén bdng phwong phap chuyén ddi

Melbourne »

Hinh1: Khu vure nghién ctru (Nguén: https://en.wikipedia.org/wiki/Australia)
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Bang 1: Céc thdng sé ky thuét ctia dnh SPOT6 (Nguén: Hb Thi Véan Trang, 2015)

Pac diém Théng so6 ky thuat
Blue (0.455 ym — 0.525 pm)
N 2 Green (0.530 pm — 0.590 ym
Keénh pho Red (0.(625 pr:: ~ 0695 prrl1J) :
Near-Infrared (0.760 pm — 0.890 um)
D6 phan giéi Panc_;hromatic -1.5m
; Multispectral - 6.0m (B,G,R,NIR)
Kich thuwéc anh 60 Km & vi tri triec tam  (Nadir)
Do lap 26 ngay
Théi gian chup

Hinh tréi )
Hinh 2: Céap anh lap thé SPOT6 duwoc sty dungtrong nghién ctru

Affine. Khi tinh toan binh sai, cac diém cé
sai sb vuwot qua han sai cho phép duoc
kiém tra lai trén mo6 hinh. Két qua binh sai
phan I&n dap &ng yéu cau vé do chinh xac
v@i dd chinh xac sau binh sai nhd hon 1
pixel (2 mét) & khu viwc thanh thi va nhé hon
2 pixel (4 mét) & khu viwc cé nui. Cac tham
s6 dwoc tinh toan trong buédc nay nhw thi
sai t6i da theo truc x va téi thiéu theo truc y
dwoc st dung dé hiéu chinh cac tham sb
kh&p anh cho phu hop.

Bwéc 3: Qua trinh khép anh

Qua trinh khép anh dwoc thye hién bang
phuwong phap twong quan dé tim kiém cac
diém anh cung tén trén cdp anh chinh va
phu. S dung c4u trac hinh hoc epipolar dé
tinh toan sé cho phép thu nhé kich thudc
ctra s6 tim kiém nham tranh cac két qua sai
trong qua trinh khép anh cling nhw giam
dang ké thdi gian tinh toan. Két qua nhan

Hinh phai

dwoc sau bwédc xt&r ly nay la cac gia tri thj sai
cla tat ca cac phan t& anh dworc tinh theo
truc toa dé X va Y. Cac thi sai nay dugc lvu
gilr dwdi dang thirc cac file anh goi la anh
thi sai X (X parallax image) va anh thi sai Y
(Y parallax image). Béng thoi, cac hé sb
twong quan clia tirng phan t&r anh dwoc tinh
trong qua trinh x& ly cling dwoc lwu gil
trong file anh goi la anh twong quan (corre-
lation image).

Buwadc 4: Tinh gia tri dé cao

Tinh toan gia tri toa d khéng gian 3D st
dung gia tri thi sai do cao va cac tham sé mé
hinh 1ap thé da dworc tinh trong cac buwdc xt
ly trwéc d6 bang phwong phép tinh giao hoi
khéng gian theo nguyén téc sb trung
phwong nhd nhat. Két qua nhan dwoc sau
bwdc xt Iy nay 1a mé hinh sé bé mé&t (DSM)
dwoi dang raster voi gia tri gidn cach lwoi
déu (grid spacing) hay néi cach khéac kich
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Bang 2: Toa dé céc diém khéng ché duoc st dung

Diém Toa 49
X Y Z
T | B1 | 319883.846 | 5814009.838 | 43.504
2 | B2 | 322712645 | 5813146521 | 34.726
3 | B3 | 321578.401 | 5815160.540 | 31.593
4 | B4 | 322914637 | 5812867.987 | 27.150
5 | B5 | 323687.315 | 5815748.160 | 12.132
6 | B6 | 311450470 | 5815786.602 | 15.286
7 | B7 | 315197.665 | 5807243519 | 42.663
8 | B8 | 328390280 | 5818107.106 | 42.173
9 | B9 | 322690.143 | 5806603.142 | 18.542
10 | B10 | 312085.546 | 5809730.753 | 32.630
T | B11 | 319955505 | 5817954.925 | 62.301

thuwde pixel dwoc xac dinh phu hop voéi cég
tiéu chuan quy dinh ky thuat & ty 1& ban db
can thanh lap.

Két gué ndi suy cac gi? tri d6 cao ctia mo
hinh sO0 bé mat dwoc thé hién trén hinh 7.
(xem hinh 7)

4. Panh gia do chinh xac cua két qua
nghién ctru

Két qua thuwc hién cta nghién ctru dwoc
danh gia do chinh xac bang phwong phap
so sanh dd cao gira cac diém cung vi tri
trén sa&n pham va trén anh cta phan mém
Google Earth. (xem hinh 8)

Két qua so sanh d6 chinh xéc vé d6 cao
DSM dwoc chiét xuat tr cap anh lap thé
SPOT6 duwd¢i day: (xem bang 3)

Qua két qua danh gia do chinh xac,
nhém nghién ctvu nhan thay: Véi d6 phan
giai khéong gian 1.5m sau khi tron anh, cung
v&i d6 phan gidi blrc xa ctia anh SPOTS6 la
12 bit, cong tac lwa chon diém khéng ché
anh phuc vu cbng tac dinh hwéng anh dwoc
thwe hién dé dang va chinh xac & trén anh,
tuy cong tac thuc dia do vé khdng ché anh
chwa dwoc thue hién do han ché vé khoang
cach dia ly. Hinh 9 cho thay cac diém do
cao clia md hinh s6 bé mét cia khu vuc
thwc nghiém cé dang twong dong véi xu
hwéng clia cac diém doé cao dwoc tham
chiéu tv phdn mém Google Earth. (xem
hinh 9)

Anh ehinh Anh phu
h 4 A 4
Mbhipanh —— Khipdnh

r
| Binh Inrémg trong doi

v
| Bijnh hwénp tuvét déi

T

| Khép anh

v

Lhanh 1ip mé hinh 30
b il TSN

Hinh 3: So dé quy trinh thanh Iap DSM tir anh Spot6
5. Két luan

Nhin chung, két quéd mé hinh sb bé mat
khu vwc thanh phé Melbourne, Uc dwoc
thanh 1ap ban tw déng tir quy trinh & phan 2
da mé ta dwoc dang dia hinh khu vwc thuc
nghiém v&i sai s6 ndm trong han sai cho
phép nhé hon 1 pixel (2 mét) & khu viuc
thanh thi va nhé hon 2 pixel (4 mét) & khu
Ve ¢6 nui. Day 1a két qua cé thé tham khéo
cho cac nghién clru (rng dung s dung anh
SPOT6 phuc vu muc dich quan trac I&p pht
bé& mat va thanh 1ap mé hinh sb bé mat cac
khu vwc ngoai bién gi¢i khi cong tac do vé
diém khéng ché bi han ché. Viéc lwa chon
diém khéng ché dwoc chuwa co sw dbi soat
ngoai thyc dia do vay mot sb khu vuc do
cao I&n hon mrc thue té 1a do qua trinh ndi
suy theo thuat toan Nearest Neignbour tai
céc vi tri dia vat xa vi tri chon diém khéng
ché Iam cho dd cao khu vyc nay bi sai léch
di. Két qua nghién ctru co tinh khoa hoc va
tng dung cao, quy trinh thyc hién voi thao
tac st dung don gian dam bao cong tac
thanh 1ap mé hinh sb bé méat bang cap anh
lap thé SPOT6 dat dd chinh xac cao, tiét
kiém thoi gian va hiéu qua vé kinh t6.Q

Tai liéu tham khao:

[1]. H& Thi Van Trang va nnk (2015).
Nghién ctru danh gia kha nang trng dung
anh vé tinh SPOT6 trong giam sat tai
nguyén méi trwdng & Viét Nam. Dé tai
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Hinh 4: Béng két qué binh sai bang phédn mém PCI

Hinh 7: Két qua néi suy mé hinh sé
dia hinh khu vie thtr nghiém
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Hinh 6: Céng tac chon diém khéng ché Hinh 9: So sanh mét s6 diém dé cao tir sén phdm
trén dnh SPOT6 va do cao tir Google
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Bang 3: So sanh céac diém do cao trén sén phdm va trén Google Earth

.z Do cao trén Do cao trén A
i biem X Y Google Earth | san pham B0 léch
1 | Vinh Phi Lip 316142.616 5806845.803 7.245 9.725 2.480
2 | Hallstreet 313981.042 5810969.603 18.208 21.695 3.487
3 | Flemington 316076.035 | 5815362.029 7.324 12.712 5.388
Racecource

4 | Newstead street 314734.281 5817688.190 7.552 11.245 3.693
5 | Blvd 328298.103 5817557.646 26.705 22.185 -4.520
6 | Francis 310936.668 5812316.843 22.312 26.871 4.559
7 | Hawthorn Rd 326312.990 5806782.724 48.243 52.813 4.570
8 | Acland 322031.781 5807185.374 16.522 18.223 1.711
9 | Glenarm 328552.294 5808567.773 36.224 39.456 3.232
10| Sercombe Grove| 327288.824 5812910.887 45.211 49.788 4.577
11| Hotham St 322914.637 5812867.987 27.150 31.568 4.418
12 | Powlett St 322712.645 5813146.521 34.726 39.456 4.730
13| Howord St 319883.846 5814009.838 43.504 46.378 2.874
14 | Tennison 322690.143 5806603.142 18.542 22.886 4.344
15| Lower heidelberg| 319955.505 5817954.925 62.301 69.247 6.946
16| Parker B5 323687.315 5815748.160 12.132 16.348 4.216
17 | Mason B6 311450.470 5815786.602 15.286 18.682 3.396
18 | Canning B7 315197.665 5807243.519 42.663 38.056 -4.607
19| Vine 318150.976 5817772.632 19.825 15.987 -3.838
20| Thecescent 317093.375 5816860.723 32.114 35.987 3.873

nghién ctru khoa hoc cap co s& cuia Bo Tai
nguyén va Moi Ttrwong;
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Nghién ctru tng dung anh vé tinh RADAR
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Summary

Using SPOTG6 stereo satellite imagery in making digital surface models (DSM)
Pham Minh Hai, Trinh Thi Ngoc Bich, Vietnam Institute of Geodesy and Cartography

SPOT6 and SPOTY7 are new generations of SPOT high spatial resolution images. The
spatial resolution of these satellites has been improved to 1.5m compared to 2.5m of
SPOT5, moreover many improvements in technology and image acquisition capabilities
were developed in these satellies. These high-resolution images play very important role
for the purpose of establishing and updating terrain maps, however they have not yet been
widely applied in Vietham yet. The objective of this paper is to investigate the potential of
SPOT6 stereo satellite imagery in making digital terrain model (DSM). PCI Geomatica 2015
software was used to extract DSM and Google Earth software was used to evaluate the
accuracy of the experimental result.O
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