Nghién ctiu - Ung dung

KHAO SAT PQ CHINH XAC NGUYEN TO PINH HUONG
NGOAI CUA ANH KHI SU DUNG NHIEU TRAM BASE

PAO NGOC LONG®, PHAM NGOQC SON®
DVién Khoa hoc Do dacy va Ban do .
@Céong ty TNHH MTV Trac dia Ban do

Tom tit:

St dung dir liéu GNSS/IMU trong qud trinh bay chup dé xdc dinh cac nguyén t6 dinh hwéng
ngodi ctia dnh phuc vu cong tac thanh ldp ban do va xdy dung co so dit liéu dia Iy dd dwoe vmg dung
réng rdi trong nhitng nam gan day. Cong nghé nay doi hoi phdi tudn thii nhitng diéu kién chdt ché:
vé thu dir liéu, diéu khién mdy bay, do hinh bé tri va khodng cach tir tram tham chiéu mat dat toi
khu vue can chup anh. Hién nay, hé thé’ng tram Cors tai Viét nam da dwoc xdy dung, viéc nghién
cibu sir dung cdc tram nay vmg dung trong cong tac bay chup anh hang khéng rat ¢6 y nghia trong
viéc ndng cao hiéu qud céng tac bay chup. Bai bdo nay trinh bay két qud khao sat ¢ chinh xdc
nguyén t6 dinh hwong ngoai tir div liéu GNSS/IMU ciia may Vexcel Ultracam XP w/a dwoc tinh tir

nhiéu tram Base.
1. Dit van de

H¢ thong may chup anh s6 hang khong
Vexcel Ultracam XP w/a da dugc Cong ty
TNHH MTV Tréc dia Ban d6 - Cuc Ban D6
BTTM trang bi tir cudi nam 2010. Pay 1a hé
théng may chup anh sé dugc tich hop nhing
cong nghé hién dai, voi cac phﬁn mém xur ly
chuyén dung, c6 thé thu nhan dugc nhing tAm
anh k¥ thuat s6 mau thuc do phan giai cao, véi
nguyén t6 dinh huéng ngoai (EO) duoc x4c dinh
tryc tiép tir dir liéu GNSS/IMU trong qua trinh
bay chup anh. Nhimng san pham nay hd trg rat c6
hiéu qua cho cong nghé do v& anh lap thé: giam
cong viée do diém khéng ché anh ngoai nghiép,
rt ngan thoi gian thi cong.. Tuy nhién, dé thyuc
hién dugc qua trinh t6 chirc bay chup anh phai
tuan thii cic yéu cau rat chit ché vé b tri cac
tram tham chiéu mat dat (reference station). O
nudc ta, hién nay da co hé théng tram dinh vi vé
tinh ¢d dinh (Cors), phan bd trén ca nudc. Viée
danh gid do chinh xac nguyén t dinh huéng
ngoai tu dir licu GNSS/IMU cua may Vexcel
Ultracam XP w/a dugc tinh tir nhiéu tram tham
chiéu trong cong tac bay chup anh 13 rt can
thiet.

2. Phwong phap nghién ctru

Phan mém POSPAC MMS c6 thé xu ly dit
lieu GNSS/IMU tinh ra nguyén t6 dinh hudng
ngoai ctia timg tAm anh voi do chinh xéac cao (tir
0.03 m dén 0.3 m) voi didu kién cac tram tham
chiéu mat dat cach khu vyre chyp anh trong pham
vi tr 10 Km — 50 Km véi truong hop st dung 1
tram tham chiéu (ché d6 Single base) va khoang
cach gilra cac tram khoang 100 Km voi truong
hop sir dung 4 tram tré 1én (ché do Smart base).
Trong khao sat nay chiing t6i st dung dir liéu cua
Du 4n: “Xdy dung co s¢ dir liéu nén thong tin
dia hinh co ban va thanh ldp ban do dia hinh ty
16 1:50.000 phii trimm cdc khu vuee Béic va Trung

”»

Lao”™.
2.1. Dit li¢u sw dung trong nghién cuu

Dir lidu bay chup, khéng ché anh va cac diém
tram Base:

Dir liéu bay chup:
Pon vi bay chup: B6 Quéc phong
Phan khu bay chup LAO-07-14 Béc Lao

May chup anh: VEXCEL ULTRACAM XP
W/A

Ngay nhan bai: 15/01/2020, ngay chuyén phan bién: 19/01/2020, ngay chip nhan phan bién: 05/02/2020, ngay chip nhan dang: 18/02/2020
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Tiéu cu: 70.5mm

Ty 1€ anh: 1: 83.000

Do cao bay chup: 5800 m

Do phan giai mat dat: 50cm

Do phu doc: 60%

Do phu ngang: 30%

Téng sb anh chup cua phan khu: 609 anh

Anh bay chup cho thanh lap ban d6 ty 18 1:
50.000, tuy nhién v&i do phan giai mat dat 50cm
va dg cao bay chup 7300m (d0 cao trung binh
khu vuc 1a 1500m) va day ciing 1a tran bay cao
nhit voi hé théng méay bay st dung cho cong tac
bay chup anh hang khong. B9 phan giai nay
hoan toan dap tng cho thanh lap ban do ty 1¢ 1:
10.000 vé6i khoang cao déu duong binh do co
ban 5 mét.

Dir liéu khong ché anh: Phan khu nay bd tri
thanh mot khéi voi 21 diém khéng ché anh mat
phang va do cao, 8 diém kiém tra (téng 29 diém
dugc st dung dé danh gid do chinh xéc cua
nguyén té dinh huéng ngoai cua anh). Cac diém
khéng ché duoc do bang cong nghé GNSS hé toa
do, do cao Cong hoa dan chu Nhan dan Lao.
(xem hinh 1)
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Cdc diém tram Base: Khu do duoc bd tri 5
diém tram Base

Trong do:
F48-98-5: Ky hiéu khong ché anh
KT21: ky hiéu diém kiém tra

————— : tam anh
‘BASEO01_1
158km
154km.
247km
BASE02_t
190km
. 121km
BASE03_1 BASE04_1
143km
97.8km
205km
BASEO5 1
Trong do:

Base 01-1: ky hiéu cac diém tram Base
Hinh 2: So dé cdc diém tram Base

Khoang cach giita cac tram Base duoc thé
hién trén hinh 2, khoang cach gan nhat 97.8 km,
khoang cach xa nhat 247 km

2.2. Phwong phdp nghién ciru
- St dung phan mém POSPAC MMS s6 liéu
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Hinh 1: So d6 cdc diém khong ché anh va cdc tuyén bay
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GNSS/IMU dé tinh gia tri EO véi cac phuong
an: tu 1 tram Base, 4 tram Base va 5 tram Base.

- S6 lidu do tiang day sir dung két qua tir dy 4n
(do bang phan mém khop anh ty dong Match AT
trén tram do v€ anh so Image Station)

- Tinh toan binh sai ting day khéng ché anh
bang phan mém Photo-T véi cac phuong an: chi
su dung gia tri EO tinh tu 1, 4 va 5 tram Base.
Céc diém khong ché anh va diém kiém tra st
dung dé danh gia do chinh xéc.

3. Két qua

St dung phan mém Photo-T tinh binh sai
khéi anh vé6i phuong an chi sir dung gia tri
nguyén té dinh hudéng ngoai ciia anh dugc tinh
tur 1 tram Base, 4 tram Base va 5 tram Base.

Két qua duoc thong ké nhiing thong sd co
ban ctia két qua binh sai ting day khong ché anh:
sai s6 trung phuong diém khong ché, sai sé trung
phuong diém kiém tra, sai s6 trung phuong trong
sb6 don vi cua anh (Sigma), sb lan lap, ) luong
anh, sb luong diém khéng ché, diém kiém tra va

duogc trinh bay trong bang sau: (Xem bang 1)

Biéu dd thé hién sai s6 Mx, My va Mz cua
cac phuong an tinh dugc thé hién trén hinh vé
sau:
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1 Base 4 Base 5 Base

Axis Title

Hinh 3: Biéu do sai sé tai cdc diém kiém tra
voi EO tinh ti 1, 4 va 5 tram Base

4. Két luan

Qua s0 li¢u trén day, co thé dua ra mot so6 ket
luan nhu sau:

Bdng 1: Téng hop két qua tinh todn binh sai tang day khong ché anh

Két qua tinh tree tidp tir EO

1/ 8% dung EO tinh tir 1 Base
Parameter X/Omega Y/Phi Z/Kappa XY

EMS Control
RMS Check 2.146 1.838 4.191 1.998
Sigma: 39 um

Number of iterations: 9

Degrees of Freedom: 56433
Current Count

Control Points Used: 0

Check Points Used: 29

Photos Used: 467

Parameter X/Omega Y/Phi ZKappa XY
RMS Control
RMS Check 2.104 1.875 2.0901.992

3/ S dung EO tinh tx 5 Base

Sigma: 1.9 um
Number of iterations: 9
Degrees of Freedom: 3564353

Current Count
Control Points Used: 0
Check Points Used: 29

Photos Used: 467

2/ S dung EO tinh tir 4 Base
Parameter X/'Omega Y/Phi Z/Kappa XY

RAIS Control
RMS Check 2.136 1.805 1.9731.978
Sigma: 1.9 um

Number of iterations: 9
Degrees of Freedom: 56433
Current Count
Control Points Used: 0
Check Points Used: 29
Photos Used: 467
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1/ Vi cac phuong an tinh toan binh sai tang
day khéng ché anh chi sir dung gia tri EO: sai s6
trung phuong tai cac diém kiém tra vé mit phang
tuong dwong nhau, vé do cao véi EO tinh tir 4 va
5 tram Base c6 do chinh xac t6t hon EO tinh tir
1 tram Base (1.973m, 2.090m, 4.191m). Véi két
qua nhu vay, néu sir dung 4 hoac 5 tram Base khi
bay chup anh,hoan toan c6 thé sir dung truc tiép
gia tri nguyén t6 dinh huéng ngoai cta anh trong
tinh toan ting day khdng ché anh phuc vu thanh
lap ban dd dija hinh ty 1€ 1: 10.000, khoang cao
déu dudng binh d6 co ban 10m.

2/ Néu chi sir dung cho hién chinh ban do dia
hinh hoic ban dd dia chinh ty 1& 1: 10.000 thi v&i

d6 phan giai 50cm, khong can phai do khéng ché
anh ngoai nghi¢p.OQ
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Summary

Referring results of measuring seabed’s depth based on sea surface models
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This article presents the method of referring the results of measuring seabed’s depth based on the
regional average sea surface model (MBTBKV98) and the regional lowest sea surface model
(MBTNKH170) published in document [6]. The results of assessing the accuracy of the difference
between the depths referred based on the average sea surface at a tidal testing station and on model
MBTBKV9S8 in Hai Phong sea area reached 0.018 m, while the difference between the depths
referred based on the lowest sea surface at a tidal testing station and based on model MBTNKV 170
reached 0.038 m. This shows that the use of sea surface models to refer to topographic depth meas-
urements fully meets the technical requirements prescribed by the Survey and Mapping industry.Q
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