Nghién ctiu - Ung dung

NGHIEN CUU KHA NANG UNG DUNG PO CAO BANG GPS-RTK
TRONG PO SAU PIA HINH PAY BIEN VEN BO

NGUYEN MINH THE, NGUYEN VAN THU
Phén vién Khoa hoc Do dac va Ban do phia Nam

Tom tit

Ngi dung ciia bai bdo trinh bay phwong phdp do vé ban do dia hinh ddy bién ven bo bang cdch
két hop cong nghé GPS (RTK), mdy do sdu héi am va phan mém dinh vi dan dwong. Dé xudt quy
trinh cong nghé do vé ban do dia hinh ddy bién ven va déanh gia kha ndng vmg dung ciia phirong
phdp do vé ban dé dia hinh ddy bién ven bo bang cong nghé GPS (RTK). Két qua do dac thic
nghiém trén mot manh ban do ty lé 172000, tai ving bién Phuée Tinh, huyén Long Dién, tinh Ba Ria
-Viing Tau bang cong nghé RTK da khang dinh tinh wu viét va kha ndng iing dung ciia cong nghé
RTK trong do vé thanh lgp ban dé dia hinh bién ven bo & Viét Nam.

1. Pit van dé

Hién nay, trong cong tac do v& ban dd dia
hinh d4y bién néi chung & Viét Nam, thuong sir
dung cong nghé DGPS két hop v6i may do sau
ho6i 4m dé do vé& dia hinh day bién. Tuy nhién khi
tinh toan do sau thuong phai cai chinh d6 cao
muyuc nudc tic thoi, do d6 phai 1ap cac tram
nghiém triéu dé quan tric muc nudc hodc mua )
lidu thuy triéu trong khu vuc do v&, diéu nay s&
t6n thém chi phi va ddy ciing la yéu t6 anh huong
t6i d6 chinh xéac cua két qua do dac. Cong nghé
nay hién nay 1a t&i wu, thich hop véi cac khu vuc
do v€ xa bo. Tuy nhién khi do vé& cac khu vuc
ven bo thi can phai nghién ctru thém phuong
phap va thiét bi do dac trén bién phu hop nhim
giam chi phi khi do v& dia hinh d4y bién, ma dap
g céac yéu cau can thiét vé& do chinh x4c va tinh
hiéu qua khi thanh 14p ban dd dia hinh day bién
ven bo.

2. Co sé ly thuyét va phwong phap nghién
ciru
2.1. Nguyén ly do siu bang mdy do sdu héi

am két hop véi quan tric thiiy triéu, dé do vé
bin dé dia ddy bién ven bo [5]

Trong cong tac do v& thanh lap ban do dia
hinh day bién hién nay ¢ Viét Nam thudng sir
dung céng nghé¢ DGPS dé xac dinh toa do cac
diém do sdu (X,,Y;) va s dung may do séu hoi
4m dé xac dinh do sau cuia day bién (D) so v6i

mit nude tire thoi tai thoi diém do (Hinh 1).

Nhu vy, tai mdi diém do sau chiing ta c6 mot
gia tri (X;, Y;, D;). Mét khac tai khu vue do V&,
phai thanh 13p cic tram nghiém triéu dé quan
trac thuy tridu trong khoang thoi gian do sau dia
hinh day bién dé ldy s6 liu thuy triéu cai chinh
cho két qua d6 sau cia may do sau hoi m.

Trong pham vi nghién ctru cua bai bao, ching
t6i chi dé cap dén nguyén 1y quan tric thuy tridu
so v6&i mat chuan “0” theo hé cao do Nha nudc.

Do cao day bién (h;) can tim tai thoi diém i,
so vo1 mat chuan “0” theo hé cao do0 Nha nudc
duoc tinh theo cong thuc:

h; =D; - Z™ (1)

Trong d6: - D; 14 d6 sau cta d4y bién so véi
mat nudc tic thoi tai thoi diém i, do dugce bang
may do sau hoi am;

- ZM 1a d¢ cao mat nudc so voi mat chuén
“0” theo hé cao do Nha nudc, tai thoi diém i,
(v61 ZM™ dugc tinh theo cong thuc (2)).

ZiMN — Z + Zint (2)

Trong d6: - Z 1a d¢ cao vach “0” cua thudc do
muc nudc.

-Z1a chi s6 doc duge trén thude do cia mat
nudc tai thoi diém i.

2.2. Nguyén Iy ciia cong ngh¢ GPS- RTK két
hop voi may do sdu hoi am dé do vé ban do dia
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ddy bién ven bo [5]

Theo M6 hinh Geoid EGM 2008 (kich thudc
ludi 13 17 x 1) khu vye ven bién Viét Nam gid tri
di thuong d6 cao N, thay d6i khoang 1m tuong
duong khoang cach = 150 km. Do d6 tai ving
bién ven bo c6 khoang cach < 5 km c6 thé coi dai
lwong di thuong do cao N, thay doi tir 3 + 4 cm.
Gia thiét: Trong pham vi khoang cach ven bo (S
<5 km) c6 thé coi gia tri di thuong do cao cua
cac diém do sau khong thay doi so véi diém tram
Base dat trén bo. Trong thuc té gia tri di thuong
dd cao van thay ddi trong pham vi nho.

Nguyén ly cia cong nghé GPS - RTK két hop
voi may do sau hoi am dé do v€ ban do dia day
bién ven bo:

Trén bd bd tri tram Base cia may thu GPS
duoc dat tai diem khong che da biet toa d6 va do
cao Nha nudc (diém A - hinh 2).

Piém A ta da biét toa do (X, Y,) vado cao
h,; chiéu cao (d,) tir mat moc cia diém A dén

thude do mue e

.
o

tam ang ten tai A dugc xac dinh bé“lng thudc thép,
cac gia tri nay dugc nhdp vao phan mém cua
tram Base A.

Trén tau, khi lip dat cac thiét bi trén tau do
can cha y:

- Lép dat can phat bién & man tau, xac dinh
do ngdp cua can phét bién (tl‘I mat dudi cla can
phat bién dén mat nuac, do bang thudc thep) va
khai bao thong s6 nay vao may do sau, dé may
do siu tu hiéu chinh gi4 tri nay va cho két qua
(D) 1a 6 sau cua day bién so v&i mit nude tire
thoi tai thoi diém i.

- Lap dat dng ten may Rover phai ¢ dinh trén
tau do va vi tri tdm ang ten ctia may Rover song
tring vé6i vi tri 1ap dat bo phan phat bién may do
sdu, chiéu cao (dg) tir mat nudc dén tam ang ten
ctia may Rover dugc do bang thude thép.

- Ghép nbi dir liéu may do siu va may Rover
phai dong b thoi gian thong qua phan mém do

A

sau.

e chudn"0" cao dd Nhamude

day bién

Hinh 1: Nguyén Iy do sdu bang mdy do sdu hoi am két hop véi quan trdc thity triéu
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Hinh 2: Nguyén Iy do sdu hoi am két hop cong nghé GPS — RTK
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Sau khi hoan thanh cong tac ghép ndi thiét bi
tién hanh do sau theo cac tuyén da thiét ke, két
qua thu duogc céc gia tri tai thoi diém i 1a toa do,
do cao tam ang ten cia may Rover va gia tri do
sau do tir mat nudc dén day bién cia may do sau.

Khi d6 gia tri can tim 1a (h;) d6 cao day bién
tai thoi diém i, so v&i mit chuan “0” theo hé cao
dd Nha nudc dugc tinh theo cong thuc:

h; = D; + dg — h* (3)

Trong d6: - D; 1a d¢ sau cua day bién so voi
mat nudc tue thoi tai thoi dieém i, do dugc bang
may do sau hoi am;

- dg 1a chiéu cao tir mat nudc den tdm ang ten
cua may Rover dugc do bang thudc thép;

- h{* 1a d6 cao thuy chuan cua tim ang ten
may Rover tai thoi diém i;

Bén canh do, ta ciing tinh dugc (h;YN) la do
cao mat nudc so véi muc chuan “0” theo hé cao
d6 Nha nudc, tai thoi diém i, theo cong thirc:

h*™ = h* —dg “4)

Nhu vay, khi sit dung cong nghé do GPS -
RTK két hop may do sdu hoi 4m, ta c6 thé xac
dinh dd cao cua dia hinh day bién so v&i muc
chuan “0” d6 cao Nha nuéc ma khong can phai
quan tric thiy triéu.

2.3. Pé xuit quy trinh cong nghé do siu dia
hinh ddy bién bang cong ngh¢ GPS-RTK két
hop mdy do sdu héi am trong do vé bin dé dia
hinh ddy bién ven bo ty 1¢ I6n (< 5km). [1]

Trong thuc té gia tri di thuong do cao van
thay d6i trong pham vi nho, do d6 khi img cong
ngh¢ GPS-RTK phai tham khao m6 hinh EGM-
2008 hodc mo hinh Geoid cuc bd cua tung dia
phuong duge co quan ¢ thim quyén cong bd dé
hi€u chinh gia tri chénh 1€ch gitta Ellipsoid va
Geoid trong phuong phap do GPS-RTK. (Xem
hinh 3)

3. T6 chirc thuc nghiém

Chuing t6i chon do dac thyc nghiém trén mot

manh ban d6 dia hinh ty 1€ 1:2.000, c6 phién
hi¢u C-48-47-(54-b), bang ca 2 phuong phap
GPS -RTK va DGPS dung tram nghi¢m triéu, vi
tri thuc nghiém tai vung bién xa Phudc Tinh,
huyén Long Dién, tinh Ba Ria - Viing Tau, cong
tac do dac thuc nghi¢m duogc tién hanh vao ngay
27va28-3-2018.

3.1. Két qua tinh todn sé li¢u thuc nghi¢gm

Dé danh gia vé do chinh xac va kha ning ing
dung cua phuong phap do v€ dia hinh day bién
ven bd bang cong nghé GPS - RTK két hop voi
may do sau hoi am. Chung t6i da tién hanh xur ly
s0 liéu theo 2 phuong phap: phuong phap st
dung so li¢u thuy triéu va phuong phap st dung
cong ngh¢ GPS- RTK két hop voi méay do sau
hoi am.

Qua trinh thuc nghiém khi lip dat ing ten
may Rover trén tau do duoc lap trung voi bd
phan phat bién may do sau. Nhung trong thyc té
khi thyc nghiém gia tri toa do gitta 2 phuong
phap co sai 1éch < 0,5m, do do tré thoi gian tur
may Rover dén phan mém do sau, do quéa trinh
chay tau bi anh huong do lac nghiéng, do lac doc
cla tau, ...

Két qua do nhu sau:

a. Két qua tinh toan do sau qua gia tri do
thuy trieu (Phwong phap do truyen thong) (Xem
bang 1)

Trong bang 1:

_Cot (6): D; - la d6 séu tor mat nudce dén day
bién tai thoi diém i (két qua tir may do séu hoi
am);

Cot (7): Tide - ( Z) 1a do cao mat nude so
v6i mét chuan “0” theo h¢ cao d6 Nha nudc, tai
thoi diém 1, dugc ndi suy tr két qua doc thude do
muc nudc;

Cot (8): h; — 1a d9 cao day bién tai thoi diém
1, so voi mat chuan “0” theo hé cao d Nha nudc;

b. Két qua tinh dé sdu truec tiép tir két qua do
GPS - RTK va may do sdu hoi am.

Ké :thfra giatriD; - la d(j' sau tir mat nude dén
day bién tai thoi diém i (két qua tr may do sau
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hoi am) néu tai bang 1;

Trong bang 2:

Cot (6): hy® - la do cao thuy chudn cia tam
ang ten may Rover tai thoi diém i;

Cot (7): dg la chidu cao tir mat nudc dén tam
ang ten cua may Rover dugc do bang thudc thép;

Cot (8): h;" —1a do cao mat nude so véi muc
chuan “0” cao d0 Nha nudc, tai thoi diém 1;

Cot (9): h; - 1a do cao ddy bién tai thoi diém
1, so v&1 mat chuan “0” theo hé cao do Nha nudc;

¢. Danh gia do chinh xac cua hai phwong
phap do

Sau khi c6 két qua do sau tir hai phuong
phap, chung 61 da tién hanh tinh s6 chénh ket
qua do do sau tai thoi diém do thtr i theo cong
thuc:

Trong do:

h;_tt 14 do cao ddy bién tai thoi diém i, so v6i
mat chuan “0” theo h¢ cao do Nha nudc, dugc
xt ly theo két qua quan trac thuy trieu (cot 8)
bang 1;

h; rtk 1a d6 cao day bién tai thoi diém i, so
véi mat chudn “0” theo hé cao dd Nha nuéc,
dugc xur 1y theo két qua do RTK (cdt 9) bang 2;
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Hinh 3: Quy trinh céng nghé do vé ban dé dia hinh ddy bién bang GPS-RTK

TAP CHi KHOA HOC DO DAC VA BAN DO SO 37-9/2018

49



Nghién ctiu - Ung dung

Badng 1: Xir Iy 56 liéu do sdu qua két qua quan trdc thuy triéu

STT Date Time Xi (m0 Yi (m) Di Tide hi
1 2 3 4 5 6 7 8
1 2018/03/28 10:32:32 409805.85 1150555.86 -4.31 0.96 -3.35
2 2018/03/28 10:32:33 409804.08 1150556.18 -4.29 0.96 -3.33
3 2018/03/28 10:32:34 409802.22 1150556.49 -4.26 0.96 -3.30
4 2018/03/28 10:32:36 409798.45 1150557.03 -4.24 0.96 -3.28
1000 2018/03/28 10:52:50 409439.26 1150108.87 -3.2 1.02 -2.18
Bang 2: Xu ly 6 liéu do sdu qua két qud do RTK va may do sdu héi am
STT Date Time Xi (m0 Yi (m) h® dp h"™ h;
1 2 3 4 5 6 7 8 9
1 2018/03/28 10:32:32 409805.12 1150555.99 3.15 2.20 0.95 -3.36
2 2018/03/28 10:32:33 409803.34 1150556.26 3.17 2.20 0.97 -3.32
3 2018/03/28 10:32:34 409801.49 1150556.54 3.12 2.20 0.92 -3.34
4 2018/03/28 10:32:36 409799.71 1150556.84 3.22 2.20 1.02 -3.22
1000 2018/03/28 10:52:50 409439.68 1150108.78 3.1 2.20 0.9 -2.30

banh gia do chinh xac ctia phuong phap do
sau dia hinh ddy bién bang cong nghé RTK két
hop v6i may do sau hoi am theo cong thirc cua
tri do kép:

dd (6)

2n

m =

Chung t6i danh gia két qua tinh toan ciia 1000
diem sai sO do d sau dia hinh day bién bang
cong nghé GPS - RTK két hgp véi may do sau
hoi am so voi phuong phdp do truyén thong,
chénh nhau: m =+ 7,8cm.

3.2. Két qud xir ly sé ligu thanh ldp bin do
[1]

Bdn do dwoc thanh ldp tir két qua do ciia 2
phuwong phap do sdau: phwong phap do sau hoi
am sw dung so li¢u thuy triéu va phwong phap sir
dung cong nghé GPS- RTK két hop voi may do
sdu hoi dm. (Xem hinh 4)

4. Két luin

Vi két qua thu duogc trong trong phan thuc
nghiém co thé di dén cac nhan xét:

- Két qua do dac thuc nghiém gin bd cho
thay: P9 chinh xac xac dinh d¢ sau gitta 2

phuong phap chénh nhau khong dang ké.
Phuong phap hi¢u chmh sO heu do sau theo quan
trac s6 liéu thay tridu tiém an nhiéu nguon sai s0
va do chinh xac con tity thudc vao yéu td do 1on
clia thuly triéu. Trong khi d6 phuong phap do cao
GPS - RTK thuc hién véi do chinh xac khach
quan, thuén lgi trong qua trinh do dac, tuy nhién
dé nang cao do chinh xac ban d6 can thanh lap,
khi thyc hién do sau bang phuong phap nay phai
chu y tham khao mo hinh Geoid cua tung dia
phuong dé hiéu chinh gia tri di thuong do cao.

Hinh 4: Ban dé thire nghiém
bang 2 phirong phdp

(Xem tiép trang 56)
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