Nghién citu

PE XUAT QUI PINH KY THUAT CONG TAC BAY CHUP ANH
KHI SU DUNG HE THONG TRAM PINH VI VE TINH QUOC GIA
(CORS)

PAO NGQC LONG®, VUONG TRONG KHA®

WVién Khoa hoc Po dac va Ban do
@Truong Dai hoc Mo - Pia chat Ha Noi

Tém tit:

Hién nay, hé théng tram Cors tai Viét nam da duoc xdy dung, viéc nghién curu s dung cdc tram
nay img dung trong cong tac bay chup anh hang khong rdt cé y nghia trong viéc nang cao hiéu qua
cong tac bay chup, tinh hiéu qua cia viéc dau tw. Bai bdo nay trinh bay qui dinh ky thudt cong tac
bay chup anh khi sir dung hé thong tram Cors dé xdc dinh cdc nguyén to dinh hwéng ngodi ciia anh
phuc vu cong tac thanh lgp ban do va xdy dung co sé dit liéu dia 1y.

1. Mé dau

Mot trong nhitng myc tiéu nghién ciru cua dé
tai: “Nghién ctru ing dung hé thong mang ludi
tram dinh vi vé tinh ¢ dinh phuc vu xac dinh
tryc tiép nguyén t6 dinh huéng ngoai clia anh”.
Ma s6: TNMT.2017.07.03 1a dua ra dugc “Qui
dinh k¥ thuat cong tac bay chup anh khi str dung
hé théng tram CORS” (du thao). Nhom thyc
hién dé tai da tién hanh cac nghién ctru vé ban
chat phuong phap Smart Base xtr 1y dit liéu ctia
nhiéu tram Base, thiét dit va do ndi 06 diém gia
dinh tai cac vi tri twong ty vi tri cia cac tram
CORS cua Cyc Po dac, Ban d6 va Thong tin dia
ly Viét Nam xay dung, v6i 02 khu vuce bay chup
anh tai Luong Son - Hoa Lac va Luc Nam — Son
Pong. Két qua tinh toan va do dac kiém tra dam
bao yéu cau ky thuat dé ra, dap mg cac tiéu
chuén danh gia trong quy dinh hién hanh. Qua
d6, nhém nghién ctru da dé xuat qui trinh bay
chup anh theo phuong phap Smart Base va
nguyén tic str dung tram CORS trong bay chup
anh nhu sau: (Xem hinh 1, bang 1)

2. Qui dinh k¥ thuit cong tac bay chup khi
sir dung hé thong tram CORS

Cong tac bay chup anh khi sir dung hé thong
tram CORS dé tinh toan xac dinh tryc tiép
nguyén t6 dinh huéng ngoai EO cua timg tim
anh chup c6 thé khai quat bang quy trinh thyc

hién qua céac budc chinh nhu sau:

Budc 1. Cong tac chuén bi.

Budc 2. Bay chup anh.

Budce 3. Xt ly d liéu.

Budc 4. K}ém tra, danh gia, nghiém thu chét
luong san pham.

Budc 5. Giao ndp dir licu, san phém.
Giai thich cac budc trong qui dinh:
2.1. Céng tic chudn bj

2.1.1. Ldp thiét ké bay:

a) Thiét ké cac duong bay: Lua chon thiét ké
do phan giai cua anh chup sao cho dap ung cac
yéu cau k¥ thuat theo cac quy dinh, tir 6 can cir
vao cac thong s6 co ban nhu tiéu cu may anh, do
cao trung binh ciia khu chup dé tinh toan chon d6
cao bay chuyp tir d6 tinh toan ra cac thong s6 co
ban vé ving phii doc va ngang tuyén bay dudi
mat dat dé thiét ké cac duong theo nguyén tic co
ban la cac duong bay song song nhau sao cho
anh chup phu kin khu do dam bao phu trum ra
ngoai khu vuce do v€ theo quy dinh, dam bdo gian
cach cac tuyén theo cac quy dinh bay chup anh
hién hanh, hudéng bay dugc chon sao cho dam
bao an toan ciing nhu tiét kiém kinh phi, thuong
chon hudng bay theo chiéu dai khu do. C6 thé sir
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Bdng 1: Nguyén tdic sir dung tram CORS trong bay chup dnh

$6 lwong tram chon

Téi thidu 4, tdi vu 10, t4i da tiy theo kha ning cua chirong

Khoang cach gifta cdc tram

trinh st dung tinh. Nén c6 1 tram odn sén bav cat ha cénh.
Phén b cdch nhau nhé hon 100 Km, Khoang cach xa nhét
giffa 2 tram trong mang lwéi1 tram base khong vurot qua 400
Km. Mpt 56 khu viee riong nii Tay B, bign gici phia Bdc,
Trung Bé, Tav Neguvén mdt dé diém dang thiea, khodng
céch céc tram CORS tir 130-200 Km cén thiét dat it nhét
01 tram do GNSS khi bay chyp.

Lva chon tram chinh cai dat
trong phan mém

Chon tram gén trung tdm nhat cia qui dao. Qui dao
dwong bay bao gém tir lic mdy bay ding yén thuc hién
Khéi do finh, lan, cat cénh, bay chup...dén vé .1ap lai khéi
do tinh tét may.

Chiéu dai canh co s& va dé
chinh xac

Khoang céch 1di da tir mdy bay 16 tram gan nhdt khong
qua 70Km.

Hinh dang ctia mang lwdi
smartbase

Toan qu¥ dao bay phai nam hoan toan trong ving da gidc
khép kin ndi cdc diém cua mang ludi.

Toa 46, 46 cao cha CORS va
théi gian do dir liéu CORS ké ca
cdc diém thiét dat thém do tai
cac khu e chwa d0 mat do
diem.

Toa do, 406 cao cac diém base cd d6 chinh xac RMS =+5
cm (diéu nay chac chin dw thira dép ting véi s6 lidu binh
sai clla mang lwdi)

Gidn cdch cac tri do téi thifu 1a 1s

Dit lidu do phai phu it nhat trede 2 gid va sau t41 thidu 5
phit 361 véi thoi gian thu di lidu GNSS gin trén mdv bay.

Lich v tinh chinh xdc (chi can
tdi lich Rapid 1a du 46 chinh
xdc)

Lich phéi dwoc st dung d¢ tinh todn tao di lidu tram tham
chiéu 2o theo phurong phap tinh Smartbase. Lich nav phai
phu tnede va san théd gian bay it n_hat ] t1eng Llch duge
download ti¥ trang mang cia cac 1 chire quéc té nhw [GS:
ftp://igs.ensg 1gn fr'pub/igs/products’

dung cac phan mém chuyén dung kém theo cia
c4c hé thdng dan duong chup anh trén may bay
nhu Pos Track cua hing Applanix trén hé thong
POSAV. Ngoai ra, can lya chon ching loai may
bay phu hop cho nhiém vu bay chup dam bao cac
diéu kién lap dat, van hanh dap Gng cac yéu cau
bay chup.

Thure hién thu 56 liéu tai cac tram
GNSS tham chidu mat dét
¥
| Bat hé théne GNSS/DMU |

v

| Bhoidohe thing tang thiitinh |
!
Cho may bay di chuyén, cit canh ‘
3
‘ Vio chup anh |
¥
| Cho may bay quay vé, ha canh ‘

Lép lai qua trinh khéi do hé
thong trang thai tinh
]
Két thic qua trinh thu dirlign
tai cac tram GNSS tham chidu mat dat

Hinh 1: Qui trinh bay chup anh theo phuong
phap SmartBase

b) Lya chon cac tram Cors s€ st dung lam

cac tram tham chiéu (theo cac nguyén tic di néu
trong bang 1. Pong thoi lam cac cong tac phdi
hop nhu cong vin dé nghi cip dir liéu theo yéu
cau ky thuat nhu tbc do thu nhan dir liéu (t6i
thiéu 1 gidy), khoang thoi gian tién hanh bay
chup, danh sach céc tram dé cac co quan diéu
hanh tram duoc biét va co co s thuc hién. Trong
truong hop can thiét dat thém tram base tai cac
khu vyuc rimg nai mat do cac tram Cors con thua
can lua chon vi tri dé thiét dat cac tram bo sung
dam bao diéu kién thong thoang, chdng nhiu tin
hi¢u, hau can thuan lgi cho tryc thu dir lidu dai
ngay.

c) Thiét ké cac diém khong ché anh ngoai
nghiép:

Maic du cong ngh¢ bay chup co6 xac dinh truc
tiép EO da giam dang ké cac diém khéng ché
phuc vu cong tac tang day khéng ché anh nhung
van can mot sb toi thiéu cac diém khong ché
phuc vu céc cong tac kiém tra, cling nhu phat
hién céc sai s6 hé thong. Téi thiéu bb tri 05 diém
khéng ché tai goc cac khdi va trung tam khu bay.
Ngoai ra tily thudc vao hinh dang cta khdi can
bd tri bd sung cac diém khdng ché thich hop tai
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cac vi tri trong yéu nhu cac goc khuyét, goc
ngoat khdi, tai cac khu vuc hd, song 1on ma tai
d6 cac diém lién két anh c6 kha niang s& it va
khéi anh s& lién két yéu. Cac nguyén tic chon
trich diém van tuan thu cac quy dinh hién hanh.
Tai cac khu vuc khong dam bao chon trich can
thiét ké va xay dung dau méc theo quy dinh.

2.1.2. Kiém dinh, kiém tra, lcfp dat hé thé,ng
thiét bi:

a) Hé thong thiét bi phai dugc bay kiém dinh
céc thong s6 theo quy dinh cua nha san xuét: chu
ky thoi gian, quy mé khu vuc bay kiém dinh, d6
hinh bay, do cao bay sd lwong mbec, quy cach
mde, d6 chinh x4c mat phéng, d0 cao cua cac
diém moc phuc vu cho bay kiém dinh; St dung
phan mém chuyén dung dé tinh toan cac thong
s6 kiém dinh theo yéu cAu nhu cac vée to do léch
gilia cac hé tryc cua hé thong IMU, GNSS, may
anh.

b) Cong tac bay kiém tra dinh ky theo mua
vu, toi thiéu phai thyc hién 1 lan/nam;

c) Kiém tra hé thong thiét bi duéi mat dat
trude khi lap dat Ién may bay;

d) Lap dat va kiém tra van hanh thir hé thong
thiét bi truée khi tién hanh bay chup, dam bao hé
thong may anh, hé thong dinh vi, ddn duong tich
hop GNSS/IMU hoat dong dung va day du cac
tinh nang, hinh anh chup khong bi cac by phan
clia may bay che chan. Pong thoi sir dung céc
thiét bi nhu toan dac dién tir xac dinh do léch
(yéu cau chinh xac dén cm) gitta tim ang ten thu
nhan tin hiéu GNSS trén may bay va diém chuan
dugc danh dau trén hé théng may anh.

2.1.3. Chudn bi day di vé cdc nguon luc s&
duoc huy dong cho thuc hién nhiém vy, du an.

2.1.4. Thuc hién cac cong tac hiép dong voi
co quan diéu hanh tram Cors. Dong thoi bd tri
nhan luce, do truc tai cac tram thiét dat thém (néu
o).

2.1.5. Thuc hién céng tdc xin phép bay, tién
hanh tham gia phéi hop cac cong tac hiép dong
bay (néu dugc yéu ciu trong phép bay)

2.2. Bay chup dnh

1. Thyc hién cac cong tac chuén bj trude khi
bay nhu cong tac vé sinh, thong dién, kiém tra
thiét dat cac thong s k¥ thuat cia may anh, may
thu GNSS 2 tan (tdc d6 thu tbi thiéu 1 gidy, dong
bd v6i cac tram tham chiéu mat dét), chup kiém
tra thtr, ghi chép nhat ky...

2. Tuan tha cac quy dinh bay nhu trong qui
trinh hinh 1.

3. Trong qua trinh bay chup anh luén theo doi
hoat dong cua cac thiét bi dinh vi, dan duong,
dién bién cua qua trinh bay chup, ghl chép danh
dau nhung vi tri ¢6 do 1éch dan tuyén vuot qua
yéu cau, nhiing vi tri may, mu anh hudng dén
chét lugng anh... dé chi huy bay quyét dinh co
bay bd sung ngay trén khong hay khong.

4. Khi két thic cac chuyén bay trong ngay
trut, sao luu dir li€u anh tho, dir liéu GNSS/IMU.
Pong thoi tién hanh kiém tra, danh gia chat
luong anh, chét luong tin hidu GNSS/IMU béng
cac phan mem chuyén dung. Dong thoi gh1 chep
nhat ky, quyét dinh co bay bu bd sung néu can
thiét trong truong hop két qua kiém tra dir liéu
néu trén c6 phat hién van dé. Cong viéc nay rat
can thiét doi hoi thwc hién ngay dé c6 thé tranh
thit moi diéu kién thoi tiét tot cho cdc ngay bay
tiép theo.

2.3. X ly dir ligu

Viée tién hanh xur 1y dit liéu bay chup duoc
chia thanh 2 khoi xtr 1y doc 1ap: Xt Iy anh va xtr
1y tinh toan nguyén t6 dinh hudng ngoai cia anh.

X Iy anh: Sir dung phan mém chuyén dung
dé tir cac dir liéu anh tho tao ra cac tim anh két
quéa di dugc t6 hop mau, ting cuong chat luong
theo cac dinh dang chuan phuc vu cac cong tac
tang day khdng ché anh, do v&, nan anh.

Xt 1y dit liéu GNSS/IMU tinh toan nguyén t6
dinh hudng ngoai EO cua anh

Cong tac nay tuan thu theo quy trinh tinh toan
cuing cac tidu chuan doi hoi vé yéu cau san pham
nhu: co so toan hoc cua EO, d6 chinh xac cua
cac nguyén to thanh phan X, Y, H, Omega, Phi,
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Kapa ctia anh.
2.4. Tong hop bdo cdo

Béo céo duoc tong hop theo hai hinh thic
gom ban ciing, ban mém thé hién day du cac noi
dung theo cac quy dinh mo ta dugc day du qua
trinh tién hanh bay chyp, xu Iy ditr liéu, chat
lugng san pham, cling nhu san pham giao ndp.

2.5. Kiém tra, nghi¢m thu sin phim

Qué trinh danh gia chat lwong san pham ciing
chia thanh 2 san pham, san pham anh va san
pham EO, dugc danh gia theo phan cap.

a) San pham anh: Can tuan tha dam bao céc
tiéu chi theo cac quy dinh hién hanh nhu d§ phan
giai anh, do phu anh, chat lugng hinh anh, d¢
phu trum pham vi chup anh..

b) San pham EO: Pugc danh gia dua trén cac
tiéu chuan ky thuat hién hanh nhu tinh day dua
mdi mdt tam anh chup twong ung phai c6 cac gia
tri EO cung d6 chinh xac cta ching.

¢) Tong hop bao céo:

Bao cao duoc tong hop theo hai hinh thic

Summary

gdm ban cing, ban mém thé hién day du cac noi
dung theo cac quy dinh mo ta dugc day du qua
trinh tién hanh bay chup, xtr Iy dir liéu, chat
luong san pham, ciing nhu quy cach dong goi,
cac khudén dang, dinh dang cua cac san phém
giao nop.

2.6. Giao nép dir liéu sin phim

La qua trinh kiém tra tinh day du, toan ven
theo cac danh muyc san pham da duoc néu trong
bao cao tong hop. Co quan nghiém thu va don vi
thuc hién san xudt tién hanh dbi chiéu ra soat
trong khi nhap vao hé thdng luu trit tily theo hinh
thire va phuong thirc thuc hién giao nhan.O

Tai liéu tham khao
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Proposal on technical requirements for aerial photography in using Continuous Reference

Stations (Cors)

Dao Ngoc Long
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Currently, the Cors in Vietnam have been built, which means that conducting research into the
use of the system for aerial photography is important to improve the efficiency of flight photogra-
phy and investment. This paper presents aerial photography specifications when using Cors in order
to identify external elements of images for mapping and constructing geographic database.OQ
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