Nghién ctiu - Ung dung

KHAO SAT KHA NANG UNG DUNG MQT SO PHUONG PHAP
DINH VI GPS TRONG VIEC THANH LAP BAN PO DIA HINH
PAY BIEN VEN BO O VIET NAM

ThS. PHAM VAN QUANG
Céng ty cb phén tw vén, thiét ké va xay dung 319 - Téng cong ty 319 - B6 Quéc phong

Tém tat:

Bai bao trinh bay kha ndng trng dung mét sé phuong phap dinh vi GPS trén bién trong
viéc thanh lap Ban dé dia hinh (BPDH) day bién ven bo ty 1é I6n & Viét Nam hién nay nhw
khu vurc clra séng, ludng tau vao cang, khu vuc cdn khao séat do vé BPPH day bién ven
bo. Cac nghién ciru vé ly thuyét va sé liéu do thue nghiém da dénh gia dwoc do chinh xac,
wu diém, nhuoc diém cda tirng phuong phap dinh vi tir d6 duwa ra két luan vé kha ndng ing
dung cua tirng phuong phép khi ép dung dinh vi trén bién.

1. D4t van dé

Hién nay & nwoc ta viéc thanh 1ap BDBH
day bién ven bo ty 1& Ién dé phuc vu thiét ké
cac cong trinh bién la rat can thiét. Dinh vij
mat béng cla cac diém do sau la mot trong
hai viéc chi yéu dé thanh lap BDPH day
bién ven be ty 1& I6n. Cdng nghé GPS dang
dwgc ¢ng dung rat réong rai véi nhiéu
phuwong phap do c6 thé ng dung dé xac
dinh vi tri m&t bang diém do nhw: Phuong
phap DGPS, phwong phap do déng trc thoi
(RTK), do dong tirc thoi xt&r ly sau (PPK),
phwong phap dinh vi diém don. Bai bao
trinh bay két qua khao sat do chinh xac cta
cac phwong phap dinh vi trén bang thuc
nghiém, tir d6 dwa ra két luan vé kha nang
&ng dung ctia méi phwong phéap trong viéc
dinh vi phuc vu cong tac thanh 1ap BBBH
day bién ven b ty & I1&n & Viét Nam.

2. Yéu cau vé doé chinh xac xac dinh vi
tri mat bang diém do trong thanh lap
BDDHDB

2.1. Quy pham ngoai nwéc

+ Theo quy pham S-44 cua t chirc thiy

dac quéc té IHO (International Hydrographic
Organization) d6 chinh xac dinh vi mé&t bang
trén bién dwoc thé hién trong Bang 1. (xem
bang 1)

+ Theo Quy pham clia quan déi Hoa Ky
(USACE - US Army Corps Engineers) dé
chinh xac dinh vi mat bang trén bién dwoc
thé hién trong Bang 2. (xem béang 2)

2.2. Quy pham trong nwéc

+ Quy dinh cta By Tai nguyén va Mbi
trwong [5]: Sai sé trung phwong vi tri mat
phéng cla diém ghi chd dd sau so v&i diém
co s& (diém dinh vi trén bd) khong duoc
vwot qua £ 1,0 mm theo ty & ban d6 (voi ty
1€1/10000 la £10m).

+ Quy pham do sau duwgc sir dung trong
Hai quan nhan dan Viét Nam [1], d6 chinh
xac vi tri diém do sau dwoc tinh bang *
0,15mm.M (v&i M 1a m&u sb ty 1& ban do).

3. So’ lwore nguyén ly dinh vi trén bién
bang cong nghé GPS

Nguyén ly chung cta phwong phap dinh
vi trén bién bang cdng nghé GPS la s dung
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Bang 1: Theo quy pham S-44 cda té chire thdy dac quéc té IHO

Loai do dac

Loai dac biét | Loai 1 (d-d6 sau) | Loai 2 (d-do sau)

Loai 3 (d-do sau)

Do chinh xac vi tri diém

2m 5m + 5%d 20m + 5%d

150m + 5%d

Bang 2: Theo yéu cau ky thuét cia USACE

Bao dam an toan hang hai va nao vét luong lach

Loai cong trinh

loai chat day

Cac cong trinh phuc vu
muc dich khac

Cirng

Mém

D6 chinh xac vi tri mat bang <2m

2m 5m

Béng 3: P&c trung ctia mot sé phuwong phép dinh vi GPS

Phwong phap dinh vi[Tram géc (Base)] Tram déng (Rover) [Toa dé thu dwec| Xtr ly sé lieu | TAm hoat dong
Phwong phap DGPS |Cac tram Beacon May thu Beacon WGS-84,VN2000 Tre thoi 300 — 500 km
Phuwong phap RTK Méc gbc toa do  |Hé théng thu phat tin hiéu |WGS-84,VN2000 Tlre thoi 8-10 km
Phwong phap DGPS  [Mébc gbc toa dd  [Hé thdng thu tin hiéu WGS-84 Xt ly sau Khéng gi¢i han
Phwong phap DGPS  [Khéng can Hé théng thu tin hiéu WGS-84 X ly sau Khéng gi¢i han

cac thiét bi thu tin hiéu vé tinh két hop thuat
toan xt& ly nham nang cao dé chinh xac dinh
vi. (xem bang 3)

3.1. Phwong phap dinh vi DGPS
(Beacon)

Néu c6 2 may thu GPS (ho&c nhiéu hon)
cé thé ap dung ky thuat do DGPS
(Differential GPS), trong dé mét may thu dat
tai diém da biét toa dd goi la tram tham
chiéu (reference station) con may thu khac
thi di chuyén (may dong) va sé dwoc xac
dinh toa do vai diéu kién tai ca hai tram sb
vé tinh chung quan sat khéng it hon 4.

Hién nay tai Viét Nam da xay dwng dwoc
cac tram phat song BEACON MSK tai Db
Son, Cao Béng, Pa Néng, Viing Tau, Kién
Giang... Tram cai chinh mét dat dat tai Viing
Tau do hang FUGRO x@ ly va diéu hanh, hé
thdng cham soéc khach hang do Céng ty
IMECOSUM dam nhan. Voi hé théng cac
tram phat song BEACON tat c& cac vung
bién ven bd clha Viét Nam déu cé thé thu
nhan tin hiéu dé& xac dinh vi tri mat bang

trong viéc thanh 1ap BBDBH day bién ven bo.

3.2. Phwong phap GPS déng tirc thoi
(RTK)

Do GPS doéng tirc théi (RTK: Read -
Time Kinematic GPS). Phwong phap nay
cho phép gidi dwoc toa do diém dat may
tram dong ngay tai thyc dia nhd viéc xtr ly
tlrc thoi s6 lieu thu vé tinh tai tram cé dinh
va tram di dong trén bd xr ly s6 liéu chuyén
dung di kém vo&i tram déng tai thwc dia
nhwng chi can thu tin hiéu vé tinh thoi gian
ngén it nhat 1 tri do (1 Epoch). Néu khu do
cé cac diém toa dd trong hé toa do dia
phuwong bét ky cé thé thwc hién viéc do dac
trong hé toa d6 dia phwong théng qua viéc
do quy chuyén hé théng toa do
(Calibration). Phwong phap nay can phai cé
hé thdng truyén sé liéu (Radio Link) dé
truyén lién tuc sb liéu thu dworc tai tram tinh
dén thiét bi xtr ly s6 liéu tai tram déng. V&i
méi cdp thu phat Radio Link pham vi hoat
déng cua thiét bj c& 10km.
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3.3. Phwong phap GPS déng xw ly sau
(PPK)

Phwong phap GPS déng x& ly sau (PPK
- Postprocessing Kinematic GPS). Phwong
phap nay cho phép thu nhan toa do diém do
¢ d6 chinh xac c& cm trén co s& xt ly sb
liéu thu vé tinh tai tram c6 dinh va tram di
dong trén phan mém x& ly sé liéu chuyén
dung sau khi do thwc dia. Théi gian thu tin
hiéu vé tinh ngan (téi thiéu tri do). Phuong
phap nay khéng cin dén hé théng Radio
Link truyén sb liéu.

3.4. Phuwong phédp dinh vi diém don

Phuwong phap nay st dung cac may thu
GPS dé xac dinh vi tri mat bang cta diém,
trong qua trinh do c6 do vao cac diém song
trung da biét toa d trong hé toa d6 VN-
2000 dé chuyén két qua vé hé toa do VN-
2000. Nh& cac diém song trung véi phan
mém chuyén déi. Phuwong phap nay thuc

hién dwoc @ moi noi khi thu dwoc tin hiéu
GPS va chi can 1 may thu.

4. T6 chirc do dac thwc nghiém

Pé dwa ra két luan vé do chinh xac cua
cac phuwong phap dinh vi, tac gia da bd tri
do dac thwc nghiém tai san van déng Quéc
gia My Dinh quan Nam T Liém thanh phd
Ha Noi.

Toa do cac diém GPS1 va GPS2 duwoc
dan vé tir 2 méc toa d6 Quéc gia, sb lieu do
duwoc thwe hién trong 2 ngay 25 va 26 thang
9 nam 2014. (xem bang 4)

Tai khu vuc do, ngoai 2 diém GPS1 va
GPS2 con co 45 diém do kiém tra dwoc bd
tri theo so' dd hinh 1. (xem hinh 1)

Toa do cac diém do kiém tra dwoc xac
dinh bang 5 phwong phap: Phwong phap
toan dac, phuwong phap dinh vi vi phan
DGPS (Beacon), phwong phap GPS ddng

Bang 4: Toa dé diém méc Quéc gia

TT | Tén diém X (m) Y (m) h (m)
1 104491 2327061.246 579452.320 6.660
2 104552 2328830.796 583663.488 7.421
\ SAN VAN DPONG MY DINH /
DUONG LE bUC THO
5-TM 5-TM
T3 . Aga s i VIAHI
VIA HE LOM{ p31 P32 P45 IARE
TGPS| GPS2
@ - —— G- i P
1’} ';"r 'I'I I T [_I l"‘
B8~~~ -~ @
Pl P2 Pl5
GHI CHU: .
I /. DIEM PO GPS
- ® DPIEMDPOKIEM TRA

Hinh 1: So db b6 tri do thuc nghiém
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Bang 5: May méc thiét bj do thuc nghiém

1T Tén thiét bj T Tén thiét bj 1T Tén thiét bj
01 | May thu GPS Trimble R7 04 |Bo diéu khién TCS 07 |May TbBT DTM-551
02 | B0 thu phat Radio link 05 | May tinh chuyén dung 08 | May bd dam

03 | May thu tram déng, tram tinh 06 |Bo6 nguén di déng 09 | Cac thiét bi khac

+'I:

Hinh 2: Té chirc do thue nghiém tai sén van dong Quéc gia My Pinh

tire thoi (RTK), phwong phap GPS déng xtr
ly sau (PPK) va phwong phap dinh vi diém
don. (xem bang 5 va xem hinh 2)

Tai hién trwéng b tri do toa dod cac diém
tr P1, P2, ... dén P45 bang 5 phwong phap
trong d6 phwong phap toan dac dwoc do
bang may TBDT DTM-551, két qua toa do
cac diém thu dwoc tai hién trudng va x ly
trong nha dwoc thé hién trong bang 6. (xem
bang 6)

T cac két qua & bang 6, coi toa dd cla
cac diém do bang phwong phap toan dac la
mot tri do va toa do cla cac diém cung tén
xac dinh bang cac phwong phap dinh vi do
dwoc cing la moét tri do ¢6 cung dd chinh
xac. Theo [2] ta tinh dwoc sai sb trung
phwong cla phép do ap dung theo cdng

thire: 1 ’
mzmmzmm’:sps=§ %]' )

Thay cac gia tri do léch tinh duwoc trong
bang 6 cho tirng phuwong phap dinh vi vao
(1) ta duoec:

MBeacon = 0.396m;

MRTK = 0041m,

Mppk = 0032m, (2)
mDVDD = 0.248m
5. Két luan

V6i két qua thu dwoc trong (2) c6 thé di
dén cac két luan:

- Phwvong phap GPS déng x& ly sau
(PPK) c6 d6 chinh xac tt nhét.

- Phwong phap GPS ddng tire thoi (RTK)
va phwong phap GPS déng xt& ly sau (PPK)
c6 thé dung trong dinh vi do vé BDDH day
bién ven bo ty 1& 1:500.
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Bang 6: Két qua toa d6 cac diém kiém tra

;2:1 PP TD BT PP BEACON d-Be PP RTK d-RTK PP PPK d-PPK PP DINH V| DIEM DON  |d-WGS
GPS1 | 2325232.767 | 579494.386 | 2325231.900 | 579494.650 | 0.906 | 2325232.694 | 579494.387 | 0.073 | 2325232.705 | 579494.410 | 0.066 | 2325232.767 | 579494.386 | 0.000
GPS2 | 2325582.798 | 579482.497 | 2325582.666 | 579482.373 | 0.181 | 2325582.717 | 579482.511 | 0.082 | 2325582.705 | 579482.497 | 0.093 | 2325582.798 | 579482.497 | 0.000
P1 | 2325257.607 | 579501.816 | 2325257.629 | 579501.214 | 0.602 | 2325257.537 | 579501.839 | 0.074 | 2325257.561 | 579501.847 | 0.055 | 2325257.581 | 579501.848 | 0.041
P2 | 2325263.521 | 579501.311 | 2325263.694 | 579500.601 | 0.731 | 2325263.457 | 579501.332 | 0.067 | 2325263.489 | 579501.332 | 0.038 | 2325263.508 | 579501.315 | 0.014
P3 | 2325270.151 | 579501.369 | 2325270.140 | 579501.073 | 0.296 | 2325270.072 | 579501.389 | 0.081 | 2325270.104 | 579501.382 | 0.049 | 2325270.148 | 579501.394 | 0.025
P4 | 2325276.622 | 579501.574 | 2325276.681 | 579501.266 | 0.314 | 2325276.545 | 579501.591 | 0.079 | 2325276.565 | 579501.574 | 0.057 | 2325276.609 | 579501.652 | 0.079
P5 | 2325283.146 | 579501.320 | 2325282.839 | 579500.930 | 0.496 | 2325283.062 | 579501.327 | 0.084 | 2325283.055 | 579501.363 | 0.101 | 2325283.125 | 579501.404 | 0.086
P6 | 2325289.993 | 579501.071 | 2325289.525 | 579500.789 | 0.546 | 2325289.910 | 579501.086 | 0.084 | 2325289.926 | 579501.092 | 0.070 | 2325289.977 | 579501.200 | 0.130
P8 | 2325303.009 | 579501.000 | 2325302.804 | 579500.571 | 0.475 | 2325302.931 | 579501.022 | 0.081 | 2325302.949 | 579501.027 | 0.066 | 2325302.968 | 579501.094 | 0.103
P9 | 2325309.835 | 579500.681 | 2325309.701 | 579500.589 | 0.163 | 2325309.758 | 579500.697 | 0.079 | 2325309.773 | 579500.707 | 0.067 | 2325309.747 | 579500.809 | 0.156
P10 | 2325316.459 | 579500.405 | 2325316.063 | 579500.177 | 0.457 | 2325316.376 | 579500.429 | 0.086 | 2325316.414 | 579500.414 | 0.046 | 2325316.372 | 579501.529 | 1.127
P11 | 2325322.603 | 579500.142 | 2325322.104 | 579499.799 | 0.606 | 2325322.524 | 579500.133 | 0.080 | 2325322.551 | 579500.128 | 0.054 | 2325322.523 | 579500.216 | 0.109
P12 | 2325328.288 | 579499.910 | 2325327.593 | 579499.775 | 0.708 | 2325328.207 | 579499.935 | 0.085 | 2325328.241 | 579499.928 | 0.050 | 2325328.198 | 579500.003 | 0.129
P13 | 2325334.153 | 579499.350 | 2325333.873 | 579499.124 | 0.360 | 2325334.073 | 579499.370 | 0.082 | 2325334.109 | 579499.367 | 0.047 | 2325334.057 | 579499.432 | 0.126
P14 | 2325340.885 | 579499.128 | 2325341.056 | 579498.931 | 0.261 | 2325340.807 | 579499.148 | 0.081 | 2325340.852 | 579499.154 | 0.042 | 2325340.792 | 579499.186 | 0.110
P15 | 2325347.452 | 579498.509 | 2325347.115 | 579498.225 | 0.441 | 2325347.362 | 579498.513 | 0.090 | 2325347.412 | 579498.507 | 0.040 | 2325347.366 | 579498.519 | 0.087
P16 | 2325347.457 | 579488.649 | 2325346.656 | 579488.761 | 0.809 | 2325347.380 | 579488.656 | 0.077 | 2325347.409 | 579488.654 | 0.048 | 2325347.383 | 579488.674 | 0.078
P17 | 2325340.705 | 579488.912 | 2325340.520 | 579489.021 | 0.215 | 2325340.626 | 579488.917 | 0.079 | 2325340.654 | 579488.913 | 0.051 | 2325340.562 | 579488.882 | 0.146
P18 | 2325334.812 | 579488.917 | 2325334.607 | 579489.912 | 1.016 | 2325334.729 | 579488.940 | 0.086 | 2325334.753 | 579488.934 | 0.061 | 2325334.638 | 579488.832 | 0.194
P19 | 2325328.911 | 579489.369 |02325328.237| 579489.850 | 0.828 | 2325328.830 | 579489.384 | 0.082 | 2325328.864 | 579489.385 | 0.050 | 2325328.732 | 579489.232 | 0.225
P20 | 2325322.766 | 579489.853 | 2325322.611 | 579490.839 | 0.998 | 2325322.685 | 579489.867 | 0.082 | 2325322.729 | 579489.843 | 0.038 | 2325322.614 | 579489.648 | 0.255
P21 | 2325316.726 | 579490.367 | 2325316.446 | 579491.239 | 0.916 | 2325316.648 | 579490.387 | 0.081 | 2325316.678 | 579490.384 | 0.051 | 2325309.671 | 579490.182 | 0.233
P22 | 2325309.788 | 579490.838 | 2325309.679 | 579491.742 | 0.911 | 2325309.715 | 579490.858 | 0.076 | 2325309.760 | 579490.853 | 0.032 | 2325302.792 | 579490.621 | 0.247
P23 | 2325302.903 | 579491.192 | 2325302.891 | 579492.177 | 0.985 | 2325302.832 | 579491.219 | 0.076 | 2325302.868 | 579491.207 | 0.038 | 2325302.792 | 579490.949 | 0.267
P24 | 2325296.324 | 579491.592 | 2325296.112 | 579492.380 | 0.816 | 2325296.249 | 579491.607 | 0.076 | 2325296.327 | 579491.587 | 0.006 | 2325296.281 | 0579491.250 | 0.345
P25 | 2325290.255 | 579491.914 | 2325289.648 | 579492.430 | 0.797 | 2325290.187 | 579491.937 | 0.072 | 2325290.201 | 579491.920 | 0.054 | 2325290.507 | 579491.735 | 0.309
P26 | 2325283.041 | 579492.257 | 2325282.790 | 579492.997 | 0.781 | 2325282.974 | 579492.273 | 0.069 | 2325282.982 | 579492.256 | 0.059 | 2325283.073 | 579491.976 | 0.283
P27 | 2325276.104 | 579492.536 | 2325275.803 | 579493.220 | 0.747 | 2325276.035 | 579492.558 | 0.072 | 2325276.067 | 579492.536 | 0.037 | 2325276.082 | 579492.158 | 0.379
P28 | 2325276.104 | 579492.834 | 2325268.680 | 579493.455 | 0.834 | 2325269.161 | 579492.852 | 0.077 | 2325269.173 | 579492.815 | 0.066 | 2325269.143 | 579492.384 | 0.460
P29 | 2325263.100 | 579493.048 | 2325262.719 | 579493.650 | 0.712 | 2325263.024 | 579493.057 | 0.077 | 2325263.040 | 579493.037 | 0.061 | 2325263.015 | 579492.557 | 0.498
P30 | 2325257.094 | 579493.559 | 2325257.006 | 579494.193 | 0.640 | 2325257.028 | 579493.541 | 0.068 | 2325257.045 | 579493.515 | 0.066 | 2325257.002 | 579492.958 | 0.608
P31 | 2325256.657 | 579483.917 | 2325255.541 | 579483.332 | 1.260 | 2325256.574 | 579483.913 | 0.083 | 2325256.600 | 579483.929 | 0.058 | 2325256.549 | 579483.303 | 0.624
P32 | 2325262.522 | 579483.468 | 2325261.716 | 579482.330 | 1.395 | 2325262.445 | 579483.485 | 0.079 | 2325262.468 | 579483.471 | 0.054 | 2325262.397 | 579482.864 | 0.617
P33 | 2325268.734 | 579483.127 | 2325268.692 | 579482.300 | 0.828 | 2325268.658 | 579483.152 | 0.080 | 2325268.657 | 579483.127 | 0.077 | 2325268.611 | 579482.555 | 0.585
P34 | 2325275.562 | 579482.969 | 2325275.432 | 579482.123 | 0.856 | 2325275.487 | 579482.988 | 0.077 | 2325275.505 | 579482.963 | 0.057 | 2325275.452 | 579482.325 | 0.654
P35 | 2325282.577 | 579482.745 | 2325282.349 | 579481.942 | 0.835 | 2325282.502 | 579482.747 | 0.075 | 2325282.504 | 579482.726 | 0.075 | 2325282.427 | 579482.045 | 0.715
P36 | 2325289.955 | 579482.324 | 2325289.723 | 579481.504 | 0.852 | 2325289.884 | 579482.347 | 0.075 | 2325289.910 | 579482.320 | 0.045 | 2325289.804 | 579481.643 | 0.698
P37 | 2325296.488 | 579482.276 | 2325296.606 | 579481.709 | 0.579 | 2325296.420 | 579482.292 | 0.070 | 2325296.422 | 579482.263 | 0.067 | 2325296.373 | 579481.564 | 0.721
P38 | 2325302.897 | 579482.244 | 2325302.905 | 579481.240 | 1.004 | 2325302.816 | 579482.275 | 0.087 | 2325302.817 | 579482.237 | 0.080 | 2325302.758 | 579481.594 | 0.664
P39 | 2325309.544 | 579481.904 | 2325309.449 | 579481.051 | 0.858 | 2325309.470 | 579481.939 | 0.082 | 2325309.485 | 579481.907 | 0.059 | 2325309.296 | 579481.168 | 0.777
P40 | 2325316.422 | 579481.752 |02325316.537| 579480.922 | 0.838 | 2325316.346 | 579481.780 | 0.081 | 2325316.333 | 579481.741 | 0.090 | 2325316.208 | 579481.015 | 0.767
P41 | 2325322.829 | 579481.758 | 2325323.184 | 579480.750 | 1.069 | 2325322.763 | 579481.787 | 0.072 | 2325322.713 | 579481.731 | 0.119 | 2325322.584 | 579481.011 | 0.786
P42 | 2325328.884 | 579481.758 | 2325329.356 | 579480.666 | 0.854 | 2325328.815 | 579481.424 | 0.083 | 2325328.810 | 579481.378 | 0.074 | 2325328.638 | 579480.655 | 0.764
P43 | 2325334.995 | 579480.701 | 2325335.273 | 579479.820 | 0.924 | 2325334.903 | 579480.726 | 0.095 | 2325334.932 | 579480.706 | 0.063 | 2325334.754 | 579479.942 | 0.796
P44 | 2325340.727 | 579480.565 | 2325341.339 | 579480.022 | 0.818 | 2325340.635 | 579480.595 | 0.097 | 2325340.658 | 579480.553 | 0.070 | 2325340.478 | 579479.810 | 0.795
P45 | 2325347.395 | 579479.624 | 2325347.873 | 579478.870 | 0.893 | 2325347.312 | 579479.640 | 0.085 | 2325347.317 | 579479.600 | 0.082 | 2325347.162 | 579478.860 | 0.798
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- Phwong phap dinh vi diém don sau dé
dung diém song trung quy chuyén vé hé toa
dd VN-2000 c6 thé dung trong dinh vi do vé
BDDH day bién ven bo ty 18 1:2000.

- Phwong phap dinh vi DGPS (Beacon)
cta Viét Nam chi ap dung trong dinh vi do
vé BDDH day bién ven bd ty 1& 1:5000; ty |&
1:10.000 ...

- TAm hoat déng clia méi phwong phap
ciing lién quan dén do chinh xac, khi tram
thu tin hiéu & xa cac tram xt ly sé liéu gbc
hiéu chinh phat di (tram Beacon, tram Base)
thi d6 chinh xac cling giam theo, voi
phuong phap GPS ddng tire thoi (RTK) co
thé khong thu dwoc tin hiéu, do d6 phwong
phap nay chi ap dung khi do dac thanh lap
BDDH day bién ven bo.
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Usability survey some GPS positioning method for mapping the coastal seabed

topography in Viet Nam
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This paper presents the possibility to adopt some method in marine GPS navigation on
the establishment of topographic maps of coastal seafloor large percentage in Vietnam
today as the estuary, the port shipping lane in the area to survey topographic mapping
coastal seabed. The study of the theory and experimental measurement data to assess the
accuracy, advantages and disadvantages of each method of positioning from which to draw
conclusions about the applicability of each method when applied to locate on the sea.O
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