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Sy phat trién manh mé& va ngay cang hoan thién cua cong nghé GPS di gitip cho viéc xac dinh vi tri
dwa vao cong ngh¢ GPS tré nén chinh xac va thuan tién hon. Ngdy nay viéc ing dung cong ngh¢ GPS két
hop v6i mdy do sdu hdi 4m dé thanh 1ap ban dd dia hinh day bién di tré nén phd bién. Bai bao nay gioi
thiéu vé ky thuat DGPS va phan mém phuc vu cho cong tac do sau dé thanh lap ban dd dia hinh day bién.

ABSTRACT
The faster and better development of GPS technology helps defining situations more accurately and
conveniently. Nowadays, the application of GPS technology in combination with Echo-sounder to set up

seabed topography map is more and more popular. This paper introduces the techniques of DGPS and the
software applied in measuring depth to set up seabed topography map.

224



1. MO DPAU

Cong nghé GPS dugc dua vao tng dung &
Viét Nam tir nhitng ndm dau cua thap ky 90 va
da mang lai hiéu qua to 16n trong cong tac do
dac lu6i khong ché tric dia. Nhimg nim gan
day, cong nghé GPS cho dinh vi cac ddi tuong
chuyén dong da duoc ap dung ¢ Viét Nam. Pau
tién, ky thuat DGPS (Differential GPS — GPS
sai phan) cho phép dinh vi cac ddi tuong
chuyén dong véi d6 chinh xac c¢& 0.5m, tiép theo
ky thuat RTK GPS (Real Time Kinematic GPS
— GPS do dong thoi gian thuc) dé dinh vi cac
dbi tuong chuyén dong véi do chinh xéc cao (c&
vai centimet) [1]. Hién nay, cac may thu GPS
hién dai c¢6 d6 chinh xac dinh vi cao nén viéc
mg dung coéng nghé GPS két hop v6i may do
sau hoi 4m dé thanh lap ban do dia hinh day bién
da tré nén phd bién trén thé gisi. Tai Viét Nam
budc dau di du nhap va sir dung cong nghé GPS
dé ung dung cho viéc do dac thanh 1dp ban dd
dia hinh day bién, di kém theo d6 1a cic phan
mém xu 1y sb litu do sdu nhu HYPACK,
HYDRO, GEONAYV, NEPTUNE .... Trong bai
bao ndy, tic gia gioi thiéu vé viéc tmg dung k§
thuat DGPS va ph?m mém HYPACK phuc vu
cho cong tac do siu dé thanh lap ban dd dia hinh
day bién.

2. PHUONG PHAP DGPS

Phuong phap DGPS 1a phuong phap dinh vi
dong tuyét ddi thoi gian thyc ding it nhit 2 may
thu GPS, mdi may thu GPS duoc két nbi véi
mdt bo thu phat tin hiéu bing song vo tuyén
thuong goi 1a Radio link. M6t may thu GPS ¢
dinh dat tai mdc toa do géc 6 két ndi voi 1 may
phat vo tuyén va may thu di dong co két ndi véi
maéy thu v tuyén dat trén cac phuong tién dang
di chuyén.

Giira may thu GPS va may vo tuyén trao doi
nhau bang cac thong diép dang sb (Digital) chira
cac thong tin vé s6 hiéu chinh khoang cach gia
theo chuan RTCM SC-104. Loai thong di¢p nay
do ty ban k¥ thuat vo tuyén hang hai quéc té
(Radio Technical Commission for Marine
Service) dinh nghia va d& xuit. Co ché hoat
ddng ctia phuong phap c6 thé tom tit nhu sau:

* Tai tram tinh (Base): Toa d0 gbc biét
trudc theo h¢ WGS84 duoc nhidp vao may thu
¢ dinh. Khi hoat dong may thu nay s€ thyuc hién
ddng thoi viée do khoang cach gia va tinh toan
khoang cach that dén timg vé tinh. Sau d6 tinh
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ra sb hiéu chinh khoang cach AS dén timg vé
tinh tham chiéu theo thong diép chuin RTCM
SC-104. Thong diép nay dugc truyén sang may
phat vo tuyén Tai day thong diép duoc diéu
bién tron 1dn vao song mang loai HF, hay UHF
va phat vao khong gian bang anten vo tuyén.

* Tai tram dong (Rover): Khi thu dugc
song vo tuyén truyén dén tir tram tinh, may thu
v tuyén s& khuyéch dai 1én, giai diéu bién tach
ra thong diép RTCM SC-104 va giri dén may
thu GPS tir d6 ¢6 duoc cac sb hiéu chinh vé
khoang cach. Nhiing sb hiéu chinh AS nay s&
dugc may thu cong vao khoang cach gia do
dugc trude khi tinh ra toa dg tuyét ddi cua vi tri
hién hanh tai thoi diém dang do. Qua trinh thu
nhan va xur Iy nhu vay xay ra lién tuc sudt qua
trinh do.

Khoang cach tir tram tinh dén tram dong
phu thudc vao kha ning truyén tai tin hiéu cua
b thu phat radio link. Néu radio link ding song
mang HF thi tim xa c6 thé dat ¢én 500Km. Néu
radio link dung song mang UHF thi tam xa chi
c6 thé dat dén 50Km vé6i didu kién phai c6 su
thong thoang giita 2 anten UHF. Ngoai ra tim
xa con phy thudc vao cong suit thu phat cua
may radio link.

2.1 Pinh vi biing k§ thuat DGPS

S cai chinh dugc tinh toan va phat tirc thoi
thong qua thiét bi Radio téi cac may thu GPS.
Céac may thu GPS thu nhdn dugc dong thoi tin
hiéu dinh vi tir vé tinh, tin hiéu cai chinh dé tinh
toan ra vi tri chinh xac (vi tri dinh vi GPS da
dugc cai chinh phan sai). V6i phuong phap nay,
& mot vi tri bat ky, & mot thoi diém bét ky ta co
thé biét dwoc vi tri khong gian chinh xac cua
diém dit Antena may thu GPS. D¢ tinh toan va
phat di sb cai chinh phén sai, phuc vu cho cac
dbi twong s dung, ngudi ta ung dung hai
phuong phap:

- Mdi qudc gia xay dyng mot mang ludi
cac tram dinh vi ¢b dinh (cac tram nay goi la cac
tram GPS co s& — Base Station). Cac tram nay
thu tin hiéu tir cac v¢ tinh GPS 24/24 gio va lién
tuc tinh toan, phat di cac sb cai chinh phén sai.
Mot may thu GPS c6 thé thu va xir 1y s6 liéu cai
chinh phan sai tir mot hay nhiéu tram GPS tinh.

- Xay dung mang ludi tram tinh c6 tinh
chat toan cau. Cac sb lidu cai chinh phan sai
dugc phat 1én vé tinh va phat lai cho cac may
thu GPS trén toan cau theo ting khu vuc, dién
hinh 1a hé théng tram tinh ctia hé théng dinh vi



OmniSTAR (Uc).
2.2 Pinh vi bing k¥ thuat RTK GPS

Vé mit nguyén tic ky thuat RTK GPS ciing
teong ty nhu ky thuit DGPS. Tuy nhién trong
truong hop RTK, tram co sé s€ truyén cac tri do
pha vé phia tram dong. Tram dong s& thanh 1ap
céc tri do pha & dang hiéu d6i dé xu ly. Vi trj do
pha c6 do chinh x4c dén mm nén d¢ chinh xéac
dinh vi c6 thé dat duoc tir cm dén dm tuy thude
vao viéc tim tri nguyén dung cho tham sb da tri
trong tri do pha. Néu 100% tham s6 da tri duoc
giai ta s€ co nghiém fix 1a nghiém chinh xac
nhét, néu chi giai dugc mot phan ta c6 nghiém
partial va s€ nhan dugc nghi¢m float khi khong
giai dugc tham s6 da tri.

Viéc giai thanh cong cac tham s da tri chi
dya vao cac tri do pha ¢ ngay thoi diém da va
dang do 1a thach thirc 16n vé mat thiét bi GPS.
Ngoai ra né con phuy thudc rat nhiéu vao khoang
cach gilta tram co s¢ va tram dong, sO lugng vé
tinh quan sat dong thoi va téc do di chuyén cua
tau. Vi du dién hinh cho phuong phap dinh vi
ndy la hé thong dinh vi cua hang Topcon bao
gom mot may thu dat tai tram co dinh cé phat
song radio link dé hiéu chinh vao tri do pha ctia
cac tram dong.

2.3 Xac dinh dé cao bing k¥ thuat RTK GPS

Nguyén tic co ban cia viéc xac dinh do cao
day song (bién) bang do myc nudc 1a gia su do
cao myc nudc tai diém gan bo va d§ cao muyc
nudce tai vi tri cia tau (thuyén) phai bang nhau.
Gia thiét trén chi dung & ving nudc yén tinh
khong co6 tac dong cua song, gio, dong chay....
Trong thuc té nhiéu nguyén nhan c6 thé giy ra
su chénh léch myuc nudc gitta tram do gﬁn bo va
vi tri do sau nhu anh hudng ctia doan song cong,
doan song co hep hay mé rong, tac dong cua gio6
song thuy triéu.... Nhitng anh huéng nay lam
cho d6 cao muc nudc tai thuyén va tai bo ¢é khi
chénh nhau dén mét. Bé khéc phuc nhuoc diém
nay, k¥ thuat RTK GPS c¢6 kha nang xac dinh vi
tri tai thuc dia ciia mot diém ca vé phuong dién
mat béng va d6 cao véi do chinh xac cao (Hinh

1.
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Hinh 1. X4c dinh d6 cao bfflng k¥ thuat RTK

So dd trén moé ta nguyén tic xac dinh do cao

day song bang ky thuat RTK, trong do:

- h: 1a d§ chénh cao giira hai anten tram co
s& va tram dong, dugc xac dinh bing ky thuat
RTK véi d6 chinh xac dén cm

- a: 1a chiéu cao anten cua tram co s& so
v6i mbe duge do bang thude voi do chinh xéac
khoang Smm

- ho: 14 d cao ctia mbe so véi mit Geoid
tham khao

- f: 13 chiéu cao anten cta tram dong so
vO1 mue nudce tai vi tri cia thuyén duoc do bﬁng
thudce voi @6 chinh xac cm

- d: 1a khoang cach cua day do dugc bing
may do sau hdi 4m

- h: 1a d6 cao day song dugc tinh theo
cong thire: h=h,,-d

- h,: 1a @6 cao tirc thoi cua muc nudce tai
thuyén & thoi diém do, duoc xac dinh theo cong
thirc: hy=hy+a-Ah-f

Nhu vay ky thuat RTK cung cip cho ta ca vi

tri mat béng va d0 cao chinh xac cua anten &
thoi diém do. Piéu nay gitp tranh duoc nhiing
khuyét diém cua qua trinh xac dinh d6 sau bang
do muc nude.

3. THANH LAP BAN PO DIA HINH DAY
BIEN BANG CONG NGHE GPS

3.1 Phuong phap tich hgp dir liéu GPS va
may do sau hoi am

Dya vao may thu GPS va may do sdu hdi
am duogc tich hop dugc v6i may tinh bing cac
phin mém chuyén dung dé tir d6 xac dinh dwoc
toa do va do cao cac diém do sau. Dé viéc xac
dinh toa d6 va dg sau diém do duogc dong bo va
lién tuc ngudi ta nbi két may thu GPS va may do
siu voi may tinh théng qua cic cong ndi tiép.



May do séu va mdy thu GPS phai c6 cac cong
xuét dit liéu theo dang ky thuét so va trong may
tinh ciing phai co6 phin mém chuyén dung di
duoc cai san c6 thé nhan biét dugc cac thong tin
truyén sang tir hai thiét bj trén.

Khi khoi dong hé théng, & mbi thoi diém do
cac dir liéu duoc truyén lién tyc tr may thu GPS
va may do sdu vao may tinh. My tinh dong thoi
thu hai tin hi¢u va tich hgp thanh mot co s¢ dir
liéu. Co so dit liéu nay la nhiing file chira nhitng
thong tin vé toa d0, do sau, thoi gian va cac
tham s& da cai dat ciing nhu cac gia tri lién quan
thuong goi 1a file tho hay file gdc luu trir vao dia
clig ciia may tinh. Cac dir liéu nay ciing dong
thoi dwoc may tinh xtr 1y hodc hién thi theo yéu
cAu cua nguoi dung nhu: vi tri duong do thiét ké
trude, vi tri moé phong cua con tau, mat cat do
sau dang do, tde do tau, thoi gian ...

Ung dung nay rat thuan loi khong chi don
thuan 1a kha nang dinh vi & moi noi, vao moi luc
trén bién ma con khic phuc duogc hau hét cac
nhugc nhiém cia cong nghé truyén thong, nang
cao do chinh xac va dat nang suét cao.

3.2 Qui trinh thanh I3p ban db dia hinh day
bién bang cong nghé GPS

Trong phuong phap do sau Gng dung cong
nghé GPS tich hop v6i may do sdu hoi 4m ngoai
céc thiét bi phuc vu cho viéc do sau nhu tau
thuyén, may do GPS, may do sau ... ta can phai
¢6 cac phan mém chuyén dung dé tlch hop va xur
1y cac tri do nhéan dugc. Qui trinh thanh 18p ban
dd dia hinh day bién thuc hién theo so do sau
(Hinh 2):
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Hinh 2. Qui trinh thanh lap BDDH day bién

4. CAC THIET BI PHAN CUNG (MAY
THU GPS, ECHO-SOUNDER) VA PHAN
MEM

4.1 May thu GPS

May thu GPS 14 thiét b thu tin hiéu vé tinh,
phut hop cho phuong phap do nay 1a mét s6 sloai
may sau:

- May thu Topcon Legacy II: May thu vé
tinh 2 tan s, do DGPS thong qua bd phat tin
hiéu radio link

- May thu Trimble 5800: May thu v¢ tinh
2 tan s, do DGPS thong qua bd phat tin hiéu
radio link

- May thu OmniStar 3000RL12: Do
DGPS dua vao hé théng dinh vi OMNISTAR

- May thu OmniStar 3000LM: Po DGPS
dwa vao hé thong dinh vi OMNISTAR

4.2 May do sau hoi am

May do sau hoi 4m 1a thiét bi c6 nhiém vu
phat va thu tin hiéu dé tinh ra khoang cach tir bo
phat bién dén day song (bién) dya vao song am.
Mot s6 may do séu hdi 4m théng dung hién nay
nhu:

- May do NaviSound 210, NaviSound 400



- Méay do Raytheon DE-719 CM
- Méay do Hydrotrac
- Méay do Echotrac MKIII

4.3 Cac phian mém irng dung trong do siu

Céc thong tin thu nhan dugc tur ki thuét dinh
vi DGPS va do sau hdi 4m 1a nhimng thong tin
riéng 1¢, doc 1ap. Dé thanh 1ap ban dd dia hinh
day bién (day song) cac thong tin nay phai dugc
ddng b v6i nhau vé mit khong gian. Phan mém
do v& dia hinh day bién giir vai tro diéu khién,
ddng bo cac sb lidu quan tric bién co lién quan
thanh mot file s6 liéu théng nhét tao ra co s¢ ban
dd bién. Phan mém do v& c¢6 cic chic ning
chinh nhu: Thiét ké, chuén bi ké hoach do bién,
didu khién théng nhét cac vén hanh quan tric
trén bién, xir 1y, bién tap cac s6 liéu quan tric.

Cac phdn mém dang duoc st dung rong rii
trén thé gidi va mot s6 da duoc ung dung tai
Viét Nam nhu: HYPACK, HYDRO,
GEONAV, NEPTUNE, TRITON, .... Ngoai
ra, hién nay ciing ¢6 mét sé phan mém do sau
mién phi nhu SeaClear nhung cac phan mém
nay tuong dbi don gian.

4.4 Gi6i thiéu phan mém HYPACK

Phan mém HYPACK la phin mém tng
dung trong do sau dugc thiét ké chay trén moi
truong Windown véi giao dién rat gan giii va dé
st dung nham xt 1y cac $6 liéu do sdu mot cach
ty dong. Pay 1a phin mém co ban quyén cua
My, st dung thong qua khéa cimg duoc gin vao
cong LPTI.

Phin mém HYPACK co day du cac chuc
nang nhu thiét ké tuyén do, xir 1y s6 liéu do dac
tryc tiép ngoai hién trudng, xu Iy s6 liéu noi
nghiép.... Ta c6 thé xem phéan mem nay bao
gom hai phan chinh la phan giao tlep voi nguoi
sir dung va phan lién két vai cac thiét bi ngoai vi
(méy in, may thu GPS, may do sau hdi am ...).

Cic chirc ning chinh ciia phin mém
Hypack

- Thiét ké duong do sau: Muyc dich cua
viée thiét ké duong do sau 1 dé khi tién hanh do
dac, nguoi ta s€ cho tau chay ding hudng da
dinh va do dac. Két qué ghi nhan dugc sé chinh
x4c hon nho ¢6 man hinh kiém tra hudéng chay
cla tau va diéu chinh kip thoi néu tau chay bi
léch khoi duong thiét ké. Puong do sau bao
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gbm céc duong tric doc va tric ngang. Tuy theo
khu vyc can do 1a trong séng hep hay ngoai bién
ma ta c6 nhitng phuong phap thiét ké khac nhau.

+ Thiét ké theo ludng hep: Ap dung cho
nhitng khuc song hep va nhitng doan kénh. Cac
dudng tric ngang duogc thiét ké s& vudng goc
v6i tim ludng con cac dudng tric doc s& song
song voi tim ludng hodc hai bo.

+ Thiét ké trén bién: Vi dia hinh ngoai
bién thong thoang va it gip chudng ngai vat, do
d6 cac duong do sdu dugc thiét ké theo mot
hudng nhat dinh. Cac dudng nay song song véi
nhau va cach déu theo mot khoang cho phép
theo ting loai ty 1& ban db can thanh lap.

- Cai dit thiét bi va cac tham s6 chuyén
dbi: Pé phan mém Hypack c6 thé nhan ra cac
thiét bi ngoai vi nhu may dinh vi GPS, may do
sau hoi Am trude khi do dac ngoai thyc dia ta
phai tién hanh cai dat cac théng sb. Vi ting loai
méy c6 nhidu ching loai khac nhau va mdi loai
6 dic diém khac nhau cho nén cong viéc cai dat
thiét bi rat quan trong khi sitr dung phan mém
Hypack.

+ Thong tin ban dau vé cong trinh: Khu
do, ngay do, tén cong trinh, tén nguoi thuc
hién...

+ Pinh nghia cac thiét bi ngoai vi duoc
dung

+ Xéc lap cac thong s giao dién gitra may
tinh va cac thiét bi ngoai vi

+ Chon file duong do sau

+ Chon file nén cho khu vuc can do dac
dé hién thi trén man hinh

+ Chon file thiét ké tuyén do sau

+ Chon dang hién thi con tau trén man
hinh

+ Ché d6 hién thi toa do trén man hinh
trong lic do dac

+ Chon tén phén mo rong cua file s liéu,
thu muc luu tri

+ Xac 1ap cac tuy chon khi do, khoang
cach dé chwong trinh tu dong Log file, ting
giam thu tu cac duong do. ..

+ Xac lap cac thong s6 tric dia cua hé toa
d6 dia phuong

+ Nhép cac tham sb tinh chuyén dbi tir hé
toa 40 WGS-84 sang hé toa do dia phuong.

- Thu thap sd liéu ngoai hién trudng:
Chuong trinh nhén thong tin tr cac file *.ini
hién hanh dé quyét dinh tit ca cac tham sé cho
qua trinh Log s6 liéu. Tap hop cac file nay duoc
quan 1y boi mot log file, mudn can xir 1y nhidu
s6 liéu ta chi chon file*.log chura tén cac file $6



liéu do.

- Thiét 1ap file hiéu chinh thuy triéu: Nhu
ta dd biét, khi do sau do c6 thuy tridu 1én xudng
nén do sau do dugc sé thay ddi. Pé hiéu chinh
cac sai s6 do sau do su thay ddi cua thuy triéu, ta
¢6 thé tao cac file thuy triéu theo ting ngay véi
s6 liéu quan tric dugc ngoai thuc dia khi do sau.
Tir cac file nay, phan mém Hypack s& tu hiéu
chinh vao d6 siu do dwoc twong Gmg véi cac sb
liéu quan tric.

- Xir 1y s6 liéu do sau: Khi thuc hién xong
cong tac do siu ngoai hién trudng, ta tién hanh
cong tac xur ly ndi nghiép.

+ Chon sb li¢u, loai bo cac sé ligu do sau
tring nhau: Trong qua trinh do do gip su cb hay
nham 13n ma ta do nhiéu hon mot 1an cho mot
duong do nén ta can loai bé bot cac dudong do
sdu trung nhau. Khi can thanh 14p ban dd ty 18
nhd hon ta cling can loai bo cac s6 do sdu nham
dam bao mat do diém do dang qui dinh, lam cho
ban dd d& doc, tranh day dic ma van dam bao
thong tin theo yéu cau.

+ Xuét sang cac file c6 dinh dang phu
hop: Ta can chuyén cac file da luu sang cac file
¢6 dinh dang phu hop c¢6 thé tng dung cho
nhiéu phin mém bién tdp nhu Acad, Liscad,
Microstation...

+ Lam tron dudng do sau: Cho phép chinh
lai cac duong do sau dugc tron hon khi ma
duong do sau thyc té bi giy khiic, khong ding
v6i duong thiét ké trong gidi han cho phép va
lam cho dudng do séu hé théng hon khi dua 1én
ban vé.

+ Hiéu chinh d6 sau: Do tin hi€u do sau co
lac bi nhiéu lam cho d6 sau do dugc bi sai 1éch,
phin mém Hypack c6 sin cic cong cu giup
chinh lai cac do sdu da bi nhiéu.

+ V& duong ding sdu va xudt sang
file*.dxf: Dua trén sb liéu do sau thu thap duogc,
phan mém Hypack c6 thé vé duong dang siu dia
hinh day song (day bién) theo cac khoang cao
déu tuy theo khai bao (Im, 2m, 5m...). Sau do ta
¢6 thé xuit ban v& nay sang dinh dang file *.dxf
dé ding cic phin mém chuyén dung bién tap
ban d0 nhu Acad, CadMap, Softdesk,
Microstation...

229

4. KET LUAN

Trén co sé tinh nang thuc té, o chinh xac
do dac va hiéu qua kinh té cao ma phuong phap
thanh 1ap ban do dia hinh day bién sir dung cong
nghé GPS da va dang dugc sir dung rong rai &
nhiéu nudc trén thé gioi. O Viét Nam bude dau
da du nhap va trién Kkhai st dung & mot s6 don
vi san xuit, qua thyc té ap dung da cho théy uu
thé vuot troi so voi cac phuong phap do sdu
truyén thong. Pay 1a mot phuong phap do tién
tién, ung dung cic ky thuit méi nhu DGPS,
RTK GPS nén cin dugc phd bién va tmg dung
rong i trong linh vyc do sdu va mot s linh vuc
khac.
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