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Tém tit

Hé thong MSAS la mét trong nhitng hé thong vi sai
hang hai khu viec rong SBAS, ¢ nhitng tén goi khac
nhau, nhuw: Hé thong tang ving hay hé thong ting
cuong tin hiéu vé tinh dinh vi toan cau GPS, hé
th(fng vi sai DGPS, nham cdi thién do tin cdy va do
chinh xac tin hiéu vé tinh, ndng cao vi tri tau bién
xdc dinh. Dy la hé thong mdi, do Nhdt Ban bt ddu
¥y tuwong xdy dung tie nam 1995 va thuc hién qua cac
giai doan khac nhau. Giai doan dau MSAS-V1, dwa
vao hoat dong, khai thac thir nghiém tir 9/2007.
Muc tiéu nghién ciru la phdn tich tong quan cdu
triic t6 chire, nguyén Iy hoat dong va danh gid do
chinh xdc vi tri xac dinh tau bién, trén co sé chat
liwong truyén tin hiéu trong kénh thong tin ciia hé
théng vi sai hang hai DGPS va hé thong MSAS, dic
trung bang hé sé bao vé kénh théng tin (hbvtt), dd
tinh dén cdc yéu té ngoai canh tic déng. Két qua
nghién ciru chi ro chat lwong truyén tin hiéu, dwoc
thong qua mién hé sé6 bdo vé tong qudt la
0<hp<l,0 va dé chinh xdac vi tri tau bién cia hé
théng MSAS duoc cdi thién hon so voi hé théng
DGPS. Hién tai do chinh xdc cua hé théng MSAS
dam bao MMSAS<3,0m, théa mén Nghi quyét ciia
T6 chire Hang hai Thé gidi IMO. Két qua dat dwoc
¢6 ¥ nghia khoa hoc va thue tién, dam bdo an todn
hang hdi khi tau bién hanh trinh tai khu viee gan bo,
khu vue hang hdi khé khan, khu vue tiem dn nguy
co tai nan, rui vo hang hdi, trong vung bao phu cua
hé thong MSAS.

Tir khéa: Chat luvong truyén tin hiéu, hé $6 bfio vé
ké}?h thong tin, do chinh xdc vi l‘l’:l’ tau bién, hé
thong vi sai hang hai DGPS, h¢ thong vi sai hang
hai khu viuee rong MSAS.

Abstract

The MTSAT Satellite Augmentation System
(MSAS), also known as a Wide Area Differential
Maritime System, Satellite-Based Augmentation
System (SBAS), is designed to enhance the
reliability and accuracy of Global Positioning
System (GPS) or Differential GPS (DGPS) signals,
thereby improving ship positioning precision.
Initiated by Japan in 1995, the MSAS was
developed through several implementation phases,
with its first operational version, MSAS-V1I,
commencing trial operations in September 2007.
This study aims to analyze the system architecture,
operational principles in general, and ship
positioning accuracy based on the signal
transmission quality within the DGPS and MSAS
information channels. The transmission quality is
characterized by the information channel
protection coefficient (hbvtt), which incorporates
the influence of external environmental factors
affecting the performance of those systems. The
findings indicate that the signal transmission
quality, represented by the generalized protection
coefficient in the range 0<hp,< 1,0 and the MSAS's
ship positioning accuracy is better than the DGPS.

The current MSAS performance achieves a

SO 85 (01-2026)




Ky thuat va Cong nghé hang hai

TAPCHi  ISSN: 1859-316X, e-ISSN: 3093-3161

KHOA HOC CONG NGHE HANG HAI

positioning accuracy of MMSAS<3,0 meters,
satisfying the International Maritime Organization
(IMO) standards for maritime navigation systems.
These results possess both scientific and practical
significance, contributing to the enhancement of
maritime safety for vessels operating in coastal
areas, complex navigation zones, and regions with
elevated risks of maritime incidents, within the
MSAS operational coverage.

Keywords:  Signal  transmission  quality,

information channel protection coefficient, ship
positioning accuracy, DGPS, MSAS.

1. Pit van dé

Hé thdng vi sai hang hai DGPS (hé théng DGPS),
nang cao d¢ chinh xac ciia h¢ théng vé tinh dinh vi
toan cau GPS, béng cach st dung mang ludi tram mat
dat c6 dinh dé phat tin hiéu, khi biét chinh xéc vi tri
tram c6 dinh. Biét chinh xac toa do cua may, co thé
tinh toan duoc sai sé nay chinh xac dén vai centimet.
Tram DGPS mat dét s& tinh toan sai s§ va phat cc s6
hiéu chinh cho may thu DGPS trén tau bién, dé hiéu
chinh va cho vi tri chinh xé4c hon, béi ¢ thé loai bo
hau hét sai s6 ciia hé théng GPS. Tan s6 1am viéc cua
DGPS 14 f = 285,5kHz + 325kHz. Tam xa hoat dong
ctia hé thong DGPS 1a 250 hai 1y, 6 chinh xac phu
thudc khoang cach tdi tram [14], [15].

Hé théng vi sai hang hai khu vuc rong MSAS
(hé théng MSAS), v6i viing bao phii cia gdm toan bo
lanh thd Nhat Ban va khu vyc phia Bic cta Thai Binh
Duong. Hé thbng MSAS, ban ddu danh cho muc dich
hang khong, bat ddu hoat dong thir nghiém nam 2007,
da mo rong trong cac linh vuc khac, trong d6 c6 linh
vuc hang hai [1], [3], [4], [11]. Hién tai hé thong dang
phuc vu cho khu vuc nhét dinh cua vung bao phu vé
tinh dia tinh GEO, hon nira, hé thong MSAS tiép tuc
mé rong xay dung va hoan thién theo cac giai doan
theo ké hoach [15].

Chét luong truyén tin hiéu nhan duoc quyét dinh
dén hiéu qua hoat dong trong kénh thong tin cua hé
thdng dinh vi vé tinh noi chung, cta hé théng DGPS
hay hé théng MSAS noi riéng, phu thudc nhiéu yéu tb
tac dong khac nhau, nhu: Loai nhiéu vo myén tac dong,
dia hinh khu vuc, diéu kién thoi tiét, sy suy giam nang
luong truyén tin hiéu, té‘mg dién ly, c4u trac hinh hoc
v¢€ tinh, ma tin hi¢u v€ tinh, may thu,...

Hon nira, voi muc dich ca hai hé théng DGPS va
MSAS phuc vu trong linh vuc hang hai, chat lugng
tmyén tin hiéu c6 moi quan h¢ chat ché dén do chinh
xac vi tri tau bién dugc xac dinh. Hé théng MSAS
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luén dugc md rong va cai thién do chinh xac trong
dinh vi, tir nim 2006 giai doan dau thir nghiém, dén
nam 2023 hoan chinh mo rong giai doan 2 la MSAS-
V2, theo ké hoach ctia Nhat Ban.

Trong gidi han bai bao nay, nhom tac gia phan tich
tong quat vé ciu tric to chirc, nguyén Iy hoat dong va
danh gia d6 chinh xac vi tri xac dinh tau bién cua hé
thdng DGPS va hé thing MSAS. Mit khéac, danh gia
chat lugng truyén tin hiéu trong kénh thong tin ctia hai
hé théng DGPS va MSAS, bang mién hé sd bao vé
kénh thong tin (A, da tinh dén cac yéu té ngoai canh
tac dong. Hon nira, bai bao khong xem xét cu thé yéu
t6 ngoai canh nao tac dong lam anh hudng dén chat
luong tin hiéu trong kénh thong tin, anh huong dén do
chinh x4c vi tri x4c dinh tau bién.

Téng quan van d& nghién ctru: Giai doan tir nim
2006 dén 2010 tai Lién bang Nga, da cong bd cong
trinh [1], [2], [3], lién quan dén chat lugng tin hiéu
trong kénh thong tin ciia h¢ théng dinh vi v€ tinh toan
cau, hé théng thong tin vé tinh hang hai, hé thong vi
sai hang hai, thong qua tinh toan mo phong ving 15i
tin hi¢u, dac trung boi mién hé s6 bao vé kénh thong
tin, do tac dong cua yéu té ngoai canh, chu yéu tap
trung nghién ctru nhidu vé tuyén tac dong.

Giai doan tir nam 2008 dén nim 2016, cac cong
trinh [4], [5], [6], [8], [9], [10], [11], [12], [13], d&
cong bd mot sé van dé lién quan dén:

- Gidi han gia dinh diéu kién bién va md hinh hoa
dién tich vung 16i tin hiéu trong kénh thong tin, tir d6
13 co s& tinh toan hé sb bao vé kénh thong tin ctia hé
thdng dinh vi vé tinh hang hai;

- Str dung cac tiéu chi k¥ thuat an toan hang hai
theo hé s bao vé kénh thong tin, két hop danh gia do
chinh xéac va do tin cy vi tri tau bién xac dinh, t6i vu
hoa hiéu qua hoat dong cua kénh thong tin d6i v6i hé
théng chuyén dong tau thuy, hé théng dinh vi vé tinh,
hé thdng vi sai hang hai, ning cao an toan hang hai,
theo Nghi quyét ciia IMO [7].

Trong giai doan tir nam 2022 dén nam 2025, cac
cong trinh dién hinh [14], [15], [16], [17], [18], cong
bd két qua nghién ciru vé hé thong vé tinh ing dung
trong hang hai, sit dung nhom chi tiéu ky thuat an toan
hang hai nham t&i wu hoa chit lwong kénh thong tin
va hi€u qua hoat dong trong kénh thong tin ctia hé
thong vé tinh, tinh toan cu thé do chinh xac vi tri tau
bién cta hé théng dinh vi vé tinh toan cau, hé théng vi
sai hang hai, hé thong thong tin vé tinh hang hai.

Trong bai bdo, mot mat nhom tac gia danh gia chit
lwong truyén tin hiéu trong kénh thong tin, trén co s&
nghién ctu ké thira mién hé s6 bao vé kénh thong tin,
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tir cac cong trinh lién quan di cong bd trude do, khi
¢6 anh hudng cua cac yéu t6 ngoai canh tac dong, dé
ap dung cho dbi tuong cu thé 1a kénh thong tin ctia hé
thdng DGPS va hé thong MSAS c6 tinh chét twong tu.
Mit khéc, tong hop, phan tich, so sanh d6 chinh xéac
vi trf tau bién cua hé thdng DGPS va hé thong MSAS.
Vi phuong phép tiép can nay, bai bao thé hién
diém khac vai cac cong trinh cong bd trude do.
2. Phan tich céu tric té chirc, nguyén ly hoat
dong va danh gia d chinh xac vi tri tau bién
ciia h¢ thong DGPS va hé thong MSAS
2.1. Phén tich cdu tric t6 chirc, nguyén ly hoat
dpng ciia hé thong DGPS

Cdu triic ciia hé thong DGPS

Hé thdng vi sai hang hai DGPS, mé ta theo Hinh
1, gém céc khau: Khau vé tinh, khau mat dat va khau
sir dung [1], [3], [4], [11], [14], [15].

Gpg,/’ /cps /Gps
~ A~ ~
/\_\\\ \l\ : \\

——  Angten
thu tin hiéu

Maiy thuDGPS trén tau bidn
Ang ten

Cac tram DGPS mit it phéttin higu

Hinh 1. Céu tricc té chire va nguyén Iy hoat dpng ciia
hé thong vi sai hang hii DGPS

Khau vé tinh: La hé théng vé tinh dinh vi toan ciu
GPS.

Khau mat dat: Chinh 13 trung tdm diéu khién
DGPS mat dt, gém tram DGPS mat dit, ang ten phat
tin hiu, cac bd phan xt 1y tin hiéu. Tuy theo muc dich
st dung, yéu cAu thiét ké, khau mat dt gém mot tram
DGPS, hodc nhiéu tram DGPS tao thanh mét mang
ludi tram c6 lién két chat ch€ vdi nhau..

Tram DGPS mit dit 1a mot may thu GPS hay
nhiéu may thu GPS c6 chit luong cao, da biét vi tri
toa do chinh xac cua tram, xac dinh vi tri theo hé théng
dinh vi GPS. Déng thoi, tinh toan so sanh véi vi tri da
biét chinh x4c dé xac dinh sb hiéu chinh khoang cach
gia hoac s6 hiéu chinh toa do. Ang ten tram DGPS mit
dat thu tin higu tir cac vé tinh GPS dé dinh vi va tinh
toan luong hiéu chinh qua ang ten phat tin hiéu tdi
may thu DGPS trén tau bién.

Khéau sir dung: La may thu DGPS trén tau bién,
ang ten may thu DGPS thu tin hiéu tir cac v¢ tinh GPS
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va tin hiéu tir cac tram DGP mat dét.
Nguyén Iy hoat dong ciia hé thong DGPS

Hé thong DGPS c6 nhiéu phuong phap khac nhau
dé hiéu chinh sai s6, voi muc dich nang cao d6 chinh
xac, cai thién d¢ tin cdy trong viéc xac dinh vi tri tau,
g6p phan nang cao an toan hang hai, cu thé:

- Phuong phap hiéu chinh vi tri toa dé xac dinh.

Theo phuong phap nay, tram DGPS mit dat da biét
duoc vi tri that chinh xéc, déng thoi thu tin hiéu vé
tinh GPS va xac dinh vi tri cia tram theo GPS. Tir o,
tinh toan va so sanh, tinh ra luong sai s6 theo toa do
vi tri (Ap, AZ). Pong thoi, thuc hién phat cac sd hiéu
chinh toa d6 nay cho may thu DGPS trén tau bién, dé
hiéu chinh ngay vao vi tri tinh toan dugc. Phuong
phap nay c6 wu diém va nhugc diém sau:

Uu diém: May thu DGPS trén tau bién nhan duoc
higu chinh toa d¢ vi tri, nén viéc tinh toan nang cao do
chinh xac cua vi tri tau xac dinh don gian.

Nhuge diém: Tram DGPS mit dat phai tinh toan
sai sb vi tri xac dinh vé6i cac chom vé tinh khac nhau
va phat téi may thu DGPS trén tau. May thu DGPS
trén tau bién tinh toan v&i chom vé tinh tuong tng voi
tram DGPS mit dat.

- Phuong phap hiéu chinh khodng cdch gia.

Tram DGPS s& do thoi gian truyén séng va tinh
toan khoang cach gia tir cac vé tinh quan sat duogc dén
may thu, d3 bao gdm céc sai s. Tir vi tri that chinh
xac cia tram DGPS, may thu s€ tinh toan dugc khoang
cach thuc t6i cac vé tinh va dua ra sai s6 khoang cach,
sau d6 phat sai s6 nay cho may thu DGPS trén tau bién.

Khoang cach gia toi vé tinh thay doi timg gidy nén
ban than s6 hiéu chinh khoang cach gia ciing can dugc
hiéu chinh. May thu GPS nhan lugng hi¢u chinh loai
b6 sai s tin hiéu vé tinh, hiéu chinh khoang cach gia
dé nang cao d6 chinh xac cua vi tri tau xac dinh.
Phuong phap phat s6 hiéu chinh khoang cach gia lam
tiéu chudn cho cac tram DGPS va ¢6 uu diém, nhuoc
diém sau:

Uu diém: Tram DGPS phét sé hiéu chinh cho tét
ca v¢ tinh quan sat duoc, cho phép may thu DGPS trén
tau bién lira chon chom vé tinh thich hop vacod thé loai
b6 vé tinh c¢6 s6 hiéu chinh qua 16n.

Nhuoc diém: Ting s6 luong phin mém dung
lugng trong may thu dé tinh toan nén gia thanh ciing
tang.

2.2. Phién tich cau tric t6 chire, nguyén Iy hoat
dong hé thong SBAS

H¢ théng SBAS ting cuong tin hidu tir cic hé
théng vé tinh dinh vi toan cau, str dung vé¢ tinh dia tinh,
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loai INMARSAT, PANAMSAT, TELESAT, MTSAT.
Ngay nay, voi cac muc dich st dung khac nhau, cac
nudc tién tién trén thé gidi lién tyc phat trién hé thong
SBAS cua riéng minh. Vi nhiing nguyén nhan khach
quan va chu quan, nén c¢6 nhitng hé thong SBAS da
xay dung va dang hoat ddng & cac giai doan khac nhau,
¢6 h¢ thdng dang xdy dung, c6 hé théng dang hoat
dong thir nghiém va tiép tuc hoan thién. C6 thé ké dén
mot s6 hé thdng SBAS, nhu: Hé théng WAAS (Wide
Area Augmentation System) cia My, ndm 2003, h¢
thong EGNOS (European Geostationary Navigation
Overlay Services) cua Lién minh Chau Au, nim 2011,
hé thong MSAS cua Nhat Ban, nam 2007, hé thong
GAGAN (GPS-aided GEO-Augmented Navigation)
ctia An P9, nam 2013, hé thong SDCM (System for
Differential Corrections and Monitoring) cia Lién
bang Nga, nam 2021, hé théng BDSBAS (BeiDou
SBAS) ciia Trung Qudc, nam 2022, hé théng KASS
(Korea Augmentation Satellite System) ciia Han Qudc,
nam 2022, hé théng SPAN (Southern Positioning
Augmentation Network) ciia Uc va New Zealand,
nam 2023, hé thong A-SBAS ctia chau Phi va An Do
Duong, ndm 2024.

N6i chung, cac hé thong SBAS ¢6 nguyén 1y hoat
dong, cAu trtc t chre, xay dung co ban giéng nhau
va twong ddng véi hé théng DGPS, mé ta Hinh 2.
Piém khéac nhau co ban 1a d chinh xac dinh vi va
viing bao phu cia mdi hé thong trong SBAS.

Hinh 2. Khu viwe phén bé cdc hé théng trong SBAS

Hé théng MSAS 1a mot trong nhitng hé théng hang
hai khu vyc rong SBAS, dang phat trién rat manh va
ung dung hiéu qua trong thé ky 21, md ta Hinh 3.

Hé¢ théng SBAS véi d6 chinh xac vi tri xac dinh
dat khoang 5m, ngudi ding va may thu trén tau bién
6 thé dat d6 chinh xac vi tri tau bién tir 2m trd 1én.
Mot s6 may thu c6 thé ap dung hiéu chinh SBAS v&i
céc k¥ thuat bd sung, dat do chinh xac dudi Im hodc
t6t hon, tham chi 1a cm. R& rang, hé thong SBAS da
nang cao d6 chinh xé4c khoang 5 1an so v&i hé théng
DGPS & cung trang thai, xac suit P=95%.
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Hinh 3. Khu vwc bao phii, viing hoat dong ciia
MSAS vi mot s6 hé thong dién hinh ciia SBAS

Bing 1. So sdnh twong déi dé chinh xdc vi tri ciia hé

thong SBAS
e D6 chinh xac vi tri (M), véi P=95%,
H¢ thong
(m)
SBAS
Truc Ox Truc Oy Truc Oz
WAAS 0,29 0,20 0,50
EGNOS 0,32 0,22 0,65
MSAS 0,39 0,35 0,91
GAGAN 0,55 0,34 1,44

Bang 1 mo ta két qua danh gia va so sanh tuong
dbi @6 chinh xac vi tri (M) cua hé théng SBAS, theo
cac hudng truc Ox, Oy, Oz, khi may thu tin hi¢u SBAS
c¢6 trang bi ky thuat bd sung, nhim ting cuong do
chinh xac ¢ trang thai tinh [3], [11], [15].

Xay dung dd thi mdi quan h¢ giira d§ chinh xac vi
tri ciia hé thong SBAS va theo cac hudng truc Ox, Oy,
Oz, mo ta tir Hinh 4 va Hinh 5.

M, (m)
16
14 —0—WAAS
12 —e—EGNOS
1 —0—MSAS
0,8 —0=—GAGAN
0,6
8; e§ == SBAS
1 2 3

Hinh 4. D6 thi mé ti dp chinh xdc vi tri xdc dinh ciia
hé thong SBAS

Bang 1, nhan xét rang: Hién tai, hé thong WAAS
c6 d0 chinh xéc vi tri va @9 chinh xéc theo cac hudng
truc t6t hon so véi cac hé thong SBAS con lai. RG rang,
hé théng SBAS hoan toan thoa man va dam bao an
toan hang hai, déc biét khi tau bién hanh trinh trong
khu vye kho khan, han ché hang hai, ludng hang hai,
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1,2 —o—0y
1 —0—0z
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0,6 /
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02 — SBAS

1 2 3

Hinh 5. P$ chinh xdc vi tri xdc dinh ciia hé thong
SBAS theo hwéng truc Ox, Oy, Oz
khu vye gan bo, viing nude ndi thuy, ving nude thude
cang, qua cac eo, vinh,...
Hinh 6 mé ta cAu tric va hoat dong cua hé théng
MSAS, gdm 03 khéu, cu thé: Khau vii try, khau diéu
khién mat dat va khau s dung.

MCS: Master Control Stason
MRS  OMS Geoung Monmor Smson

£ i

ptx MRS Montor and Ranging Staion

Hinh 6. So dé ciu triic va nguyén Iy t6 chirc

ciia h¢ théng MSAS - Nhit Bin

- Khau vii tru:

Gom cac vé tinh dia tinh GEO, goi 1a cac vé tinh
MSAT hodac MTSAT (Multifunctional Transport
Satellite). Nam 2002, Nhat Ban da phong thanh cong
vé tinh MTSAT-1 cua hé thing MSAS. Nam 2004
phong vé tinh MTSAT-2 chua thanh cong. Thang
02/2006 vé tinh MTSAT-2 dugc chuan bi k¥, phong
lai thanh c6ng, tai cac vi tri kinh ¢ 1400E va 1450E.

Vé tinh MSAS thuc hién phat tin hiéu trén dai tin
sO L;=1575,42MHz véi céc chirc ning sau.

- Tin hiéu dugc phét tir hé théng vé tinh dinh vi
toan cau GPS, tang kha nang kiém soat, cai thién do
chinh xac va tin cay trong dinh vi.

- Truyén dit liéu lién quan dén phuc vu cong tac
xac dinh khoang cach gia, cac dich vy thong bao hang
hai, tin hiéu vec-to stra 16i, tham s6 thién van, nhiéu
ion,... Hon nita, mdi vé tinh MTSAT duoc thiét ké bo
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sung sau chum tia thong tin trong dai tan sb cao, véi
muc dich phuc vu trudng hop khan cép.

- Tin hiéu cia MSAS giai doan dau 1a MSAS-V1,
duoc truyén tr v€ tinh vén tai da chirc naing MTSAT.
Giai doan 2 14 MSAS-V2 ké tir thang 4/2020, tin hiéu
MSAS duoc truyén tir vé tinh QZS-3 GEO bang dich
vu truyén SBAS QZSS cuia Nhat Ban.

- Khdu diéu khién mdt dat:

Gdm hé théng cac tram GMS (Ground Monitor
Station), 1a tram kiém tra, kiém soat tai mat dat, dat tai
04 khu vyuc sau: Naha, Fukuoka, Tokyo va Sapporo,
phan bé theo Hinh 7.

Céc tram GMS thyc hién chirc nang kiém tra, kiém
soat phuc vu cong tac theo ddi tinh trang, thu thap day
du tin hiéu GPS.

Hinh 7. Tram mdt dit GMS ciia hé thong MSAS

Tram diéu khién MCS (Master Control Station),
dat tai khu vuc Kobe va Hitachi-Ota ctia Nhat Ban,
thuc hién tinh todn qua trinh stra 16i, dang thong tin,
xir Iy dir lidu tir cac tram kiém tra GMS chuyén t6i.
Pdng thoi, tram MCS thuce hién truyén phat dit liéu da
hiéu chinh dén céc vé tinh dia tinh MTSAT.

Tram kiém tra va x4c dinh khoang cach MRS
(Monitor and Ranging Station), dat tai nudc ngoai, 1a
Canberra ciia Australia va dao Hawaii cia My. Cac tram
nay thuc hién chuc nang kiém tra quy dao v¢ tinh,
chuyén thong tin tram diéu khién MCS, moé ta Hinh 8.

— =

Hinh 8. Tram mdt dit MRS ciia hé théng MSAS

Heé thdng cac tram MCS va GMS, dam bao sy xac
dinh khoang cach dugc két ndi théng nhat, chit ché
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qua mang luéi dudng truyén va xu 1y dit liéu.

Tai mdi thoi diém hé théng sir dung dong thoi hai
vé tinh, hai tram diéu khién, hai tram kiém tra va theo
doi va xac dinh khoang cach.

- Khdu sur dung:

Hé théng MSAS dugc xay dung ban dau phuc vu
cho hang khong va mé rong cho nhiéu nganh, trong
d6 c6 nganh hang hai. Trén tau bién hay mat dat, may
thu GPS, DGPS tuy theo muc dich ctia nguoi st dung
dé thu nhén tin hiéu cua hé thong MSAS.

Hé thong MSAS ddam bdo chirc ndng sau:

- Thu thap day du cac dir liéu lién quan dén tinh
trang cua khu vyc hang hai;

- X4c dinh 6 hiéu chinh tﬁng dién ly va céc tham
s& quy dao cuia vé tinh;

- Kiém tra tinh nguyén ven, dd chinh xac, tinh doc
1ap dit liéu chirc nang ¢ dau ra;

- Tbi wu hoa dd tin cdy, do chinh xac va kip thoi
hiéu chinh thong tin dén nguoi st dung;

- Pam bao kha nang lam viéc lién tyc va truyén dir
liéu thong tin;

- Cung cdp diy du, chinh xac thong tin khi trong
hang hai.

2.2. P§ chinh xdc vi tri xdc dinh ciia hé théng
MSAS
Déi véi giai doan dau MSAS-V1:

Céc do dac, khao sat va danh gia twong ddi do
chinh xac trung binh vi tri dinh vi, thyc hién nam
2006-2008, chu yéu phuc vy linh vuc hang khéong, tai
06 vung cta Nhat Ban, noi dat hé théng céc tram diéu
khién mat dat MCS va GMS cua hé thing MSAS, md
ta theo Bang 2 [11], [15].

Bing 2. Pé chinh xdc vi tri twong déi ciia giai doan
diu MSAS-VI phuc vu linh vuc hang khéng, dwoc

thir nghiém niam 2006-2008
Khu vue thue hién Do chinh xac
thir nghiém vi tri xac dinh, (m)

Sapporo 0,8
Hitachi - Ota 1,7
Tokyo 1,9

Kobe 2.3
Fukuoka 3,0
Naha 5,3

Doi véi giai doan hai MSAS-V2:
Hé théng MSAS mé rong, phuc vu hau hét linh
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vuc khoa hoc k¥ thuat va doi séng, phat trién manh
mé& phuc vy nhu cau linh vyc hang hai, trong do6 chirc
nang xac dinh vi tri tau bién luén dugc quan tAm phat
trién, cai thién ro rét. Két qua khao sat va danh gia
tuong dbi @ chinh xac trung binh vi tri tau bién, thuc
hién nam 2020-2023, mo ta Bang 3 va Hinh 9.

Bing 3. D chinh xdc vi tri twong doi ciia giai doan
hai MSAS-V2 dwgc thir nghiém nam 2020-2023

Khu vue thue hién D§ chinh xac
thir nghiém vi tri xac dinh, (m)

Sapporo 2,8
Hitachi - Ota 2,5
Tokyo 2,9

Kobe 2,6
Fukuoka 3,2
Naha 3,5

3
25
2
15
1
05
0

Sapporo Hlta._h.l Tokyo Kobe Fukuoka Naha

Hinh 9. So sinh twong déi dp chinh xdc vi tri tiu
bién xdc dinh ciia giai doan hai MSAS-V2

Tir két qua Bang 3 va Hinh 9, cho biét do chinh
xéc trung binh vi tri tu xac dinh bang hé théng MSAS,
duogc cai thién lién tuc so. P9 chinh xac trung binh
dam bao MMSAS<3,0m, xac suit P=95% va c6 thé dat
dén cm [15]. Hon nita, d¢ tin cay kha ning thong qua
dat 99,97% dap tng trong vung bao phu cua v¢ tinh
dia tinh thudc hé thong.

So sanh v&i do chinh xé4c vi tri tau bién xac dinh
theo Nghi quyét cua IMO [7], [15], 1& Mino<I0m, xac
suit P=95%, thi voi két qua d¢ chinh xac cua h¢ théng
MSAS dat duge Mysas < 3,0m, xac suat P=95%, ludn
gép hon 3,3 1an. RS rang, thoa man yéu cau theo Nghi
quyét ciia IMO, dic biét trudng hop khi tau bién chay
gan bo, khu vuc ludng, cang bién, khu vuc hang hai
kho khan, tiém an rui ro hang hai.

3. Panh gia chit lwong truyén tin hiéu trong
kénh thong tin theo mién hé sé bio vé ciia hé
thong DGPS va hé thong MSAS

Danh gia chat lugng truyén tin hiéu trong kénh
thong tin clia hé théng dinh vi vé tinh toan cau, hé
thong DGPS, hé théng SBAS, gdm: MSAS, EGNOS,
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WAAS, GAGAN kha phirc tap, vi phu thudc nhiéu
yéu tac dong phi tuyén. Tuy nhién, c6 nhiéu phwong
phap khac nhau dé danh gia chit lugng truyén tin hiéu,
tiy thudc vao muc dich, giéi han diéu kién bién cua
nguoi st dung.

Trong gidi han bai bao nay, nhom tac gia da nghién
ctru ké thira két qua di cong bd tir cac cong trinh trudc
d6 ¢ trong nudc va qudc té lién quan dén phuong phap
danh gia chat luong truyén tin hiéu, dong thoi dp dung
hop 1y v6i hé thdng DGPS va hé théng MSAS, bing
céch sir dung mién hé sb bao vé kénh thong tin (s
[12], [14], [15], [18].

Heé sb bao vé kénh thong tin c6 thé 1a mot tiéu chi
ddc lap, hodc Kkét hop véi cac ti€u chi khac thanh nhom
tidu chi. Hé s6 nay dic trung cho chit luong truyén tin
hiéu thong tin trong cac kénh thong tin ciia hé thong
vé tinh no6i chung, khi cé tac dong cua yéu tb ngoai
canh. Hon nira, hé sb nay ciling thé hién do chinh xéc,
do tin cay ddi véi chat lugng hay hi€u qua hoat dong
t6i wu, nang cao an toan kénh thong tin.

Xac dinh gia tri mién hé s6 bao vé hbvtt co nhiéu
phuong phap tinh toan moé phong, phuong phap hinh
hoc,... Tuy nhién, nhom tac gia ké thira cach tinh toan
dé xéc dinh gia tri mién hé s6 bao vé hbvtt theo cong
thae (1) [17, [3], [12], [14], [15], [17], [18]:

St

(M

Trong d6: S, - Dién tich vung 15i tin hiéu do anh
hudng cua ngoai canh tac dong, trong d6 anh hudng
dang ké cua nhiu vo tuyén dén kénh théng tin, thir
nguyén la don vi dién tich (dvdt), dam bao phu hop
cuing thir nguyén don vi ctia Sypqy-

Simax = 441 don vi dién tich (dvdt) [1], [3], thé
hién gia tri 16n nhét c6 thé dat duoc cua vung 16i tin
hiéu va phu thudc diéu kién tac dong ngoai canh.

V& mit toan hoc cong thire (1), dua ra mién gia tri
hé sb bao vé co tinh tdng quat, théa mén theo (2):

0<hp <10 (2)

Dé chit lugng truyén tin hi¢u trong kénh thong tin
ctia hé théng vé tinh dinh vi hang hai, c6 thé dat gia
trj t6i wu nhét, Apu=houimae, thc 13 gid tri hé sb
hove—> 7,0 14 t61 wu nhit. Qua trinh nghién ctru két hop
thuc tién hang hai, mién hé sé bao vé kénh thong tin
16n nhét, chinh 12 mién hé s didc trung, khi tinh dén
tac dong cua yéu to ngoai canh, chii yéu nhidu vo
tuyén, thoa man (3) [17, [3], [12], [18]:

09 < hypee 1,0 3)

Trong cac bai toan vdi hé théng v¢ tinh dinh vi cu
thé, néu diéu kién tinh toan mé phong dién tich ving
18i tin hiéu gap kho khan ma chua dua ra duge mién

hpyee =1 = 3
lmax

Ky thuat va Cong nghé hang hai

hé sb t6i wu theo (1) va (2), c6 thé xem xét viée ap
dung mién dic trung (3), thim chi mién 1y twong hon,
tic 1a mién ndm trong khoang (3) va tién sat dén gia
trj bang 1, nhu 1a mot giai phap dé thuc hién tinh toan.
Miat khac, trén co so hé s6 bao vé hbvtt, c6 thé nghién
clru mo rong két hop dé danh gia va tinh toan véi cac
chi ti€u k¥ thuat an toan hang hai khac, nham t6i wu
hi€u qua hoat dong kénh thong tin cta hé théng dinh
vi vé tinh hang hai, h¢ thong DGPS, hé thong SBAS,
gém: MSAS, EGNOS, WAAS, GAGAN.

4. Két luan

Tir két qua nghién ciru ciia bai bao, két luan rang:

P phan tich cau tric to chirc, nguyén ly hoat dong
ctia hé théng DGPS va hé thong MSAS ciia Nhat Ban.
V6i MSAS 1a hé théng méi xay dung va dua vao khai
thac hoat dong, hon nita tiép tuc hoan thién trong cac
giai doan tiép theo, nham cai thién do tin cay va do
chinh x4c tin hi¢u v¢ tinh, nang cao vi tri tau bién xéac
dinh. Két qua danh gia do chinh xéc vi tri tau bién cua
hé thong MSAS luén duge cai thién qua timg giai
doan, hién tai ddm bao MMSAS<3,0m, thoa man Nghi
quyét cua IMO.

Mot trong nhitng phuong phap danh gia chat
luong truyén tin hiéu trong kénh thong tin, khi co
ngoai canh tac dong cua hé théng v¢€ tinh dinh vi, ¢co
thé str dung mién hé s6 bao vé kénh thong tin, xac dinh
dang tong quat 14 0< hp.< 1,0. Két qua dat duoc chi
15 khi gia tri hé s§ howe — 1,0 1a t6i wu nhat, dé cai
thién chat luong truyén tin hi¢u tirc 1a tang gia tri hé
$6 bao V& hpv=hpv-max, nang cao d¢ chinh xac, do tin
cay vi tri tau bién xéc dinh, dic biét khi tau bién hanh
trinh tai khu vuc gﬁn bo, khu vyc hang hai khoé khan,
khu vuc tiém 4n nguy co tai nan, rdi ro hang hai, thude
ving bao phii cia hé thdng MSAS. Mit khac, diéu
kién cho phép c6 thé xay dung mé hinh toan, tinh toan
mo phong dién tich S; ving 18i tin higu, khi tac dong
ngoai canh bang cac phuong phap, phan mém chuyén
dung khéc nhau, dé x4c dinh dwoc dién tich 18i S, két
hop cong thirc (1) s& dua ra mién bién thién ti wu,
theo diéu kién cua bai toan.

Khoa hoc cong nghé hang hai ngay cang phat trién,
hé théng DGPS, hé théng SBAS gdm: MSAS,
EGNOS, WAAS, GAGAN dang tich cuc ung dung
cac cong nghé¢ thong minh, tri tué nhan tao Al, nhim
giai quyét va kiém nghiém duoc nhiéu bai toan phirc
tap lién quan dén chat lugng truyén tin hi¢u. Mat khac,
v6i ving bao phu cua hé théng MSAS theo Hinh 3,
trong d6 bao phu toan bo lanh thd trén bo, trén bién va
trén khong cua Viét Nam, day 1a mot trién vong hop
tac co tinh kha thi rat cao & cép B9, nganh hai nudc,
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trong viéc hop tac khai thac thong tin vé tinh tir hé

théng MSAS phuc vu hoat dong khoa hoc cong nghé

va doi séng.
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