Nghién ctiu - Ung dung

MOT SO GIAI PHAP BO TRi DAI BAY KHI THIET KE
BAY CHUP ANH PIA HINH PE THANH LAP BAN PO TY LE LON

KS. TRUONG THANH BINH
Cuc Po dac va Ban db Viét Nam

Tém tit:

Bai bao dé xuat mét sé gidi phap bé tri dai bay khi thiét ké bay chup &nh dia hinh trong
diéu kién str dung may chup dnh hang khéng ky thuéat sé Vecxel Ultracam Xp W/a két hop
v6i céng nghé dinh vi toan cdu (GPS) va céc hé théng xéac dinh quén tinh (IMU), va mot sé
két qué thu duoc budc dau trong diéu kién cu thé & nudc ta.

1. Dat van dé

Trong cdng nghé do vé ban dd dia hinh
bang anh hang khéng, cong tac bay chup
anh la mét nhiém vu quan trong khéng thé
thiéu duwgc. N6 quyét dinh dén do chinh xac
va gia thanh san pham ban dé thanh Iap ra.
Trwdc day, viéc bd tri dai bay chup anh
thwdng theo hwéng Bong - Tay va Tay -
Pong vi khi d6 viéc dan dwdng bay duwoc
tién hanh bang dia ban. Diéu d6 dan dén
nhirng bat loi khi khu do cé dang chu yéu
khéng theo hwdng Déng - Tay. T khi xuét
hién may chup anh hang khéng kj thuat sé
Vecxel Ultracam Xp W/a két hop véi cong
nghé dinh vi toan cau (GPS) va cac hé
thdng xac dinh quan tinh (IMU) thi ta c6 thé
bé tri dai bay theo moi hwéng bat ky mién 1a
cac dai bay do song song v&i nhau, khong
di qua nhirng vung dia hinh khéng dinh
hwéng duoc (hién twong bat dinh hwéng
khi do vé& anh) va sb lwong dai bay it nhat,
véi sb lwong vong lwon vong bay vao dai
bay sau la it nhat. Ngoai ra khi bay chup dia
hinh ty 1& Ion, khoang cach Dy gitra 2 dai
bay ké thuwdng bé cho nén rat khé khan khi
lwon vong bay vao dai bay sau. Dé c6 thé
bay vao dai bay sau, ta phai ap dung
phwong an bay vao dai bay sau theo
phuwong phap 2 1an lwon vong déi hwéng.

Diéu do lam tdn nhiéu thoi gian bay chup va
gay khéng it khé khan cho phi céng khi lwon
vong bay vao dai bay sau. Bai bao nay sé
gioi thieu mot sb giai phap bé tri dai bay khi
thiét ké bay chup anh dia hinh.

2. Giai quyét van dé

2.1. Giai phdp bé tri dai bay thich hop
theo hwéng chung cua khu chup

Ngoai trir hwéng bay tr Déng sang Tay
va nguwoc lai con tat ca nhirng hwdng con lai
goi la huéng dai bay bét ky. Vi du khu do co
hwédng Bac - Nam va Nam - Béc, huwéng
Tay Béc - Bong Nam va Pong Bac - Tay
Nam. Khi d6 néu ta c& bd tri dai bay theo
huwéng Béng - Tay va Tay - Béng nhw
truyén thdng thi sé tén rat nhiéu dai bay, ton
rat nhiéu vong lwon bay vao dai bay sau.
Diéu d6 anh hwéng rat Ién dén tinh kinh té.
Khi c6 may chup anh hang khéng ky thuat
s6 Vecxel Ultracam Xp W/a két hop voi
céng nghé dinh vi toan ciu (GPS) va cac hé
théng xac dinh quan tinh (IMU) thi chung ta
bd tri hwéng bay chup trung véi hwéng
chung nhét cia khu do ma khéng can bb tri
theo hwdng Déng - Tay va Tay - Dong. Diéu
do6 cho phép ta gidm téi thiéu sé dai bay va
sb 1an lwon vong dé bay vao dai bay sau. Vi
du khi thiét ké bay chup khu vuwc nha may
dién hat nhan Ninh Thuéan tinh Ninh Thuan
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khu do c6 huéng Bac - Nam, viéc b tri theo
phwong an vira néu sé giam dwoc 4 dwdng
bay va 4 lan lwon vong. (xem hinh 3)

2.2. Bién phap Iwon vong bay vao dai
bay sau khi bay chup ty Ié Ion

Lwon vong bay vao dai bay sau la mot
qua trinh khé khan nhwng rat quan trong.
Do phu gitra 2 dai bay k& nhau phu thudc
vao chét lwong cong tac bay vao dai bay
sau.

Phu thuéc vao khoang cach D, gitra 2
dai bay ké va téc d6 ctia may bay s dung,
viéc bay vao dai bay sau dwoc tién hanh
theo mét trong cac phwong phap sau: (xem
hinh 1)

- Lwon 1 1an v&i goéc (180°+2w) (xem
hinh 1a)

- Lwon 2 1an cling huéng véi goc (90°+w)
trong méi lan lwen nhwng diém cudi cda lan
lwon thtr nhat va diém dau cda 1an lwon 1an
2 tao thanh doan thang (xem hinh 1b)

- Lwon 2 1an khac huéng véi cac kiéu
nhw trén hinh 1c,d.

Khi chup anh dia hinh ty I& I&n khoang
cach gitra 2 dai bay ké D, thuong nhé cho
nén khéng ap dung phuwong phap 1a va 1b
ma phai ap dung phwong an 1c hoac 1d.

Khi lwgn théng thwdng (xem hinh 2)
trong tam O cta may bay dich chuyén trong
mé&t phang nam ngang theo cung tron ban
kinh r con truc doc XX ctia may bay trung
vé&i tiép tuyén cla cung tron nay, vi vay may
bay khéng bj trwot.

Gia thiét may bay lwon mét cung tron
ban kinh r. J Ia hgp Iwc cla trong lwc G cla
may bay va lyc nang P khi may bay nghiéng
mét goc &.

Ta thay ngay khi may bay bay téc d6 déu
theo vong tron, Iwc hwdng tam:

v?

¥

J=m

trong doé:
_ G lakhéi lwgng may bay dang
981 chuyén dong

V, la van téc thang cia may bay tic la
tbc dd bay thwe té khi lwon vong

T hinh 2 ta cé: J = Gtgé

Ta tim dwoc: gt = V2

98lr

Vay géc nghiéng ctia may bay khi lwon
vong voi ban kinh xac dinh sé la:
2

9.8l 981

V&i mbi loai may bay déu cé quy dinh
€nax & dam bao an toan khi lwon vong.
Lwon vong v&i géc nghiéng nhd qua rat khé
thwe hién vi luc d6 ngay ca su thay ddi goc
€ nhé ciing c6 thé l1am thay dbi nhiéu ban
kinh r. D& dam bao ché do bay chup, khoéng
nén tang téc d6 bay qua 10% tbéc do bay
binh thwdng khi chup anh. Vi vay, dbi véi
moi do cao bay xac dinh, gia tri V, khdng
duoc coi la bién sb ddc 1ap. Do dé viéc chon
goc nghiéng cling nhw ban kinh vong lwvon
bi han ché.

Khi D, twong ddi nhé (ttre 1a khi chup anh
ty 1& 1&n, ty | trung binh), néu géc nghiéng
¢ khdong vwot qua gia tri gi¢i han ciia may
bay dang st dung thi ta dung phwong phap
lwvon 1 vong v&i géc nghiéng € va voi ban
kinh vong Iwon r = 1/2 D, dé bay vao dai
bay sau (xem hinh 1a).

Néu ban kinh nhd nhat cho phép cla
vong lwgn I&n hon % Dy (trong chup anh ty
|& I&n) thi viéc bay vao dai bay sau can tién
hanh theo phwong phap 2 1an lwon nguwoc
hwéng (xem hinh 1c,d).

Tuy nhién, néu tién hanh lwgn vong bay

R

E =aretg
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vao dai bay sau theo phwong an hinh 1c,d
(chi dung khi chyp anh ty & I&n) phi cong va
hoa tiéu rat vat va vi phai bay theo hai lan
ngwoc hwéng, mat khac khoang cach Dy
gitra hai dai bay ké lai qua ngén, va téc do
mat d4t clia may bay rat cao. D& khéc phuc
hién twong nay khi chup anh ty 1€ 1&n nguoi

ta bay chup cach dai. Cu thé |1a bay hét dai
1 1€ ra phai bay vao dai bay 2 nhwng do D,
ngan nén rat vat va khé khan bay vao dai
bay 2. D& khic phuc khé khan do khi bay
hét dai bay 1 ta bay vao dai bay sé 3 nhw
hinh 1b va ct thé tiép tuc bay vao dai bay 5
va 7. Khi hét khu do ta bay vao dai bay 6

Hinh 3
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theo phwong an nhw hinh 1c hoac hinh 1d
sau do tr dai bay 6 ta bay vao dai bay 4 va
2 theo phwong phap thong thuwong. Dé xuét
nay cho phép phi cdng va hoa tiéu d& vat va
khi bay vao dai bay sau theo phwong phap
théng thworng dong thoi tiét kiem kha nhiéu
thoi gian do rat ngén dwdng bay khi chuyén
vao dai bay sau.

Thuc té& bay chup & khu vwc Nha may
dién hat nhan Ninh Thuan tinh Ninh Thuan
ngudi ta da ap dung theo phwong an dé
xuét (xem hinh 3).

Qua hinh vé& nay ta thay chi can tién hanh
7 dai bay theo phwong an dé xuét thay vi
bay 11 dai bay theo phwong phap truyén
thdng theo huéng Pong Tay va gidm duoc
4 1an lwon vong

3. Két luan

Qua qua trinh thiét ké bay chup anh hang
khéng phuc vu do vé ban dd dia hinh ty &
1/5000 tai khu virc Nha may dién hat nhan
Ninh Thuan tac gia dé& xuat mot sé giai phap
b tri dai bay khi thiét ké bay chup anh dia
hinh trong diéu kién str dung may chup anh
hang khong ky thuat s6 Vecxel Ultracam Xp
W/a két hop véi cong nghé dinh vj toan cau
(GPS) va cac hé théng xac dinh quan tinh
(IMU) da tao ra mét quy trinh hop ly. Khi tién

Summary

hanh bay chup cach dai theo bién phap
lwon vong bay vao dai bay sau khi bay chup
ty 1& I&n da tiét kiém kha nhiéu thoi gian va
kinh phi do rut ngan dwdng bay khi chuyén
vao dai bay sau, nang cao chat lvgng hiéu
qua bay chup.Q
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Vexcel

Some solutions strip layout when designing aircraft flying topographic imaging to

establish large scale maps
Eng. Truong Thanh Binh

Department of Survey and Mapping Vietnam

The paper proposes the range of layout solutions when designing aircraft flying topo-
graphic imaging of conditions using aerial photography digital Vecxel Ultracam Xp W/a and
combination with global positioning system (GPS) and inertial measuring unit (IMU), and
some preliminary results of the specific conditions in our country.O
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