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Truong Pai hoc Bach khoa Tp. H6 Chi Minh

Bai bo khoa hoc nay da xem xét cac uu di€m cda viéc xit ly déng thoi cac dit liéu do
GPS/GLONASS trong céng tac do dac trdc dja noi chung va trong viéc xac dinh dj thuong
do cao GNSS-thdy chuén ndi riéng, trinh bay cac van dé ky thuat dudc gidi quyét trong qué
trinh x(t ly déng thoi céc dit liéu do GPS/GLONASS va hoan thién phdn mém GUST 2.0 va
céc két qua thuc nghiém tai mang Iugi GNSS Séng Ma.

1. Dat van dé

iéc giai quyét bai toan xac dinh mo
yhinh Quasigeoid d6 chinh xac cao

trén lanh thé Viét Nam doi hoi phai
giai quyét dong bo nhiéu van dé nhu nang
cao do chinh xac cla dd cao trac dia nhd xur
ly cac dir lieu do GNSS (Global Navigation
Satellite System) trong ITRF (International
Terrestrial Reference Frame), giai quyét bai
toan dong bo gitra di thudng dd cao GNSS -
thiy chuén va di thudng d6 cao trong luc,
hoan thién Hé d6 cao qudc gia dua trén mét
Geoid toan cau v...v. Vao thdi diém hién nay
trén thé gi6i chi c6 hai Hé théng dinh vi vé
tinh toan cau dang cung cdp cac dich vu
dinh vi vé tinh, dé 1a hé thong GPS clia My
vdi 32 vé tinh dang hoat dong va hé théng
Glonass vdi 26 vé tinh trén quy dao. Trén
thé gidi va trong nudc dang xuat hién nhiéu
cong trinh nghién cltu cac phuong phap x{
ly déng thdi cac dir liéu do GPS/GLONASS,
vidu [1, 2, 4, 8, 9]. O nudc ta da ap dung
cong nghé GPS hon 20 nam nay. Vay su

~quan tam dén viéc x{r ly déng thdi cac dir

lieu do GPS/GLONASS sé& dan dén hiéu
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qua gi cho céng tac do dac va ban d6?
Nhimng van dé kj thuat nao sé gép phai khi
xt ly dong thoi cac dir liéu do
GPS/GLONASS? Viéc tra 16i cac cau hoi
néu trén la muc dich cla bai bdo khoa hoc
nay.

2. Giai quyét van dé

Hién nay da xuét hién cac may thu cho
phép thu dugc cac tin hiéu déng thdi tir cac
vé tinh GPS va GLONASS, vi du cac may
thu GEO 161, GKKS, IZSKANHIA, BRIZ -
GP cla Nga, cac may thu R4, R5, R6, R7,
R8, 5800M3 cla Hang TRIMBLE (MY),
GS09 clia Hang LEICA (Thuy S¥), GRX1
clia Hang SOKKIA (Nhat Ban). T6 chirc IGS
(International GNSS Service) da cung cép
cac lich vé tinh chinh xac clia ca cac vé tinh
GPS Ian céac vé tinh GLONASS trong Khung
quy chi€u Qua dat quéc t& ITRF [12]. Khi
chuyén file do tir may thu GPS/GLONASS
vé dinh dang file.RINEX, cac tri do
GLONASS dudc quy ddi vé thang thai gian
GPS [13]. T4t ca nhimg diéu néu trén Ia tién
dé cho viéc nghién clu phat trién phuong
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phap x( ly dong thdi cac dir liéu do
GPS/GLONASS.

2.1. Cdc lgi ich cua viéc xur ly déng
thoi cdc dirliéu do GPS/GLONASS

Do may thu GPS/GLONASS thu dudgc
déng thai cac tin hiéu tir cac vé tinh GPS va
GLONASS, nén chuing ta sé c6 lugng do du
rat16n. D6 1a diéu kién dé nang cao do chinh
xac giai quyét cac bai toan trac dia khi xi ly
déng thoi cac dir liéu do GPS/GLONASS.
Theo két qué nghién ctu trong tai liéu [4],
viéc s dung cac dir liéu GLONASS phdi
hop véi dir liéu GPS cho phép nang cao do
chinh xac do déng x{r ly sau (PPK - Post-
Processing Kinematic) va téng s6 tri do du
trén baseline dén 30%. Cac két qua nghién
cliu trong tai liéu [5] da chi ra rang viéc x{r ly
déng thai cac dir liéu GPS/GLONASS trong
khoang thoi gian do 16n cho phép xac dinh
day di cac vecto baseline véi géc ngudng
vé tinh dén 55°, Khi giai da tri thdng thudng
doi hdi thu dugc tin hiéu tir 4 - 5 vé tinh GPS,

con trong trudng hop st dung cac dir liéu

GPS/GLONASS chi can thu dugc tin hiéu tur
3 vé tinh GPS. Day la uu viét cla viéc gidi
quyét bai toan dinh vi vé tinh nhd xi ly déng
thdi cac dur lieu do GPS/GLONASS trong
cac khu vuc doé thi va cac khu vuc bi che
khuat khac.

Nhu d chi ra trong tai liéu [9], viéc xUt ly
déng thoi cac dir liéu do GPS/GLONASS
trong ITRF sé nang cao do chinh xac clia do
cao tric dia I&n khoang /2 18n. Day Ia tién
dé dé nang cao do6 chinh xac xac dinh di
thuong d6 cao GNSS - thlly chuén trong bai
toan xay dung mé hinh Quasigeoid do chinh
xac cao @ Viét Nam. That vay, goi Myy, la
sai sO vi tri cla vé tinh va la dai lugng déc
trung cho mttc do chinh xac cua lich vé tinh.
Khi xr ly mang lugi trdc dia vé tinh trong
ITRF, ching ta nhan dudc toa dé khong gian
X,Y,Z ctia diém tréc dia va do chinh xac vi tri
clia diém tric dia ciing dudc dic trung bdi
dai lugng Myyz. Dat my, my, my la cac sai s6

trung phudng ctia cac toa dd X, Y, Z. Khi do

Mxyzzw/m;+m§+m§. (1)

Khi coi my = my = my, tir cdng thirc (1)
suy ra
y My
B
Luu y viéc chuyén cac toa do khong gian
X, Y, Z vé cac toa do tric dia B, L, H theo
cdng thic Boyring
a2 '62

mx =My =Mz =

z+ 5% . Sin’g
1-e
th= Sy tg ey
D—azvez-Cos39
H=D-SecB-N,

0day p_yx2,y2, tge_=%-———————l x
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N - ban kinh cong trén dudng théng diing
thi nhat va dugc xac dinh theo cong thiec:

N eesg o, oy
V1-¢*.Sin’B

va cong thic (2) chung ta suy ra cong thic
danh gia d6 chinh xac clia d6 cao trac dia:

XYZ
NG (3)
Tur céng thirc (3) chung ta danh gia udc
tinh dugc sai s6 trung phuong d6 cao trac
dia my theo cac mitc dd chinh xac cla lich
vé tinh trong ITRF d6i vdi lanh thd Viét Nam
nhu sau:

SecB.

my =

- V@i d6 chinh xac lich vé tinh

Mxyz = 6 cm: my = 3,0 cm;

- V@i d6 chinh xac lich vé tinh
Myxyz =2,6ecm: my=1,6 cm.
Trong trudng hop x( ly déng thoi cac dir
liu do GPS/GLONASS, do cac dir liéu do
GLONASS dong vai tro cla cac dir liéu do

du, nén do chinh xac clia dd cao tric dia
con tang 1&n /2 18n, tirc:
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- V@i do chinh xac lich vé tinh

Myyz = 5 cm: my = 2,1 cm;

- V6i d6 chinh xac lich vé tinh

Myyz =2,6cm: my=1,1cm.

Cac két qua thuc nghiém x{ ly déng thoi
cac dir liéu do GPS/GLONASS trong
ITRFO5 trén ludi dia dong luc sdbng Ma (xem
d muc 2.2) bang phan mém GUST ver 2.0
da xac nhan két luan néu & trén.

Nhu danh gia trong tai liéu [11], sai s6
trung phuong 16n nhat clia d6 cao chuén
hang | khéng vugt qua % 7,0 cm, clia do cao
chuin hang Il khéng vugt qua+8,0 cm. Nhu
vay khi xr ly déng thoi cac dir liéu do
GPS/thlly chuén trong ITRF va sl dung cac
lich vé tinh GPS, GLONASS véi d6 chinh
xac 5 cm, sai s6 trung phuong 16n nhat cla
di thudng d6 cao GNSS - thlly chuén khéng
vuot qua +7,3 cm trong trudng hdp do ndi
thily chudn hang | vao diém GNSS - thly
chudn; sai s6 trung phuong 16n nhét clia di
thudng do cao GNSS - thiy chudn khéng
vugt qua £ 8,3 cm trong trudng hdp do ndi
thiy chudn hang Il vao diém GNSS - thly
chuan.

2.2. Phdt trién phuong phdp xur ly
déng thoi cdc di liéu do GPS/GLONASS
trong ITRF

Pac diém hién nay clia cong nghé
GLONASS la st dung ky thuat da phan chia
tan s6 FDMA (Frequency Division Multiple
Access), tic mbi vé tinh GLONASS phat
cac sbng mang Vv6i cac tan s6 khac nhau,
nhung cac tin hiéu ma nhu nhau, trong khi
d6 cong nghé GPS sl dung ky thuat da
phan chia ma (Code Division Multiple
Access), tiic mbi vé tinh GPS phat cac séng
mang Vv6i cac tan s6 nhu nhau, nhung cac
tin hiéu ma khac nhau. Do do6 khi xay dung
cac t6 hop séng mang tir cac sbng mang cd
ban L, va L, trong cdng nghé GLONASS,
ching ta phai tinh dén hiéu (ng do léch

kénh (Inter - Chanel Bias) gilta cac song
mang tir hai vé tinh GLONASS khac nhau.
Diéu nay lam c&u tric cla cac td hdp cac
séng mang rat phic tap. Nghién clu su
dung hiéu (ing nay trong viéc tao cac t6 hop
s6ng mang da dugc dé cap trong cac tai liéu
[1, 10]. Ngoai ra do trong cdng nghé
GLONASS chua ap dung ky thuat PLL
(Phase Loop Locked) dé déng bo héa pha
ban dau cla séng mang tu vé tinh véi pha
ban dau clia ban copy clia né trong may thu
nhu trong cong nghé GPS, nén trong cac
phuong trinh pha clia cac séng mang phai
tinh dén céac dai lugng pha ban dau cla
song mang tu vé tinh GLONASS va pha ban
dau clia ban copy cla nd trong may thu
GPS/GLONASS. Dbiéu nay lam phic tap
hon nita cac t6 hdp séng mang dudc tao bdi
cac séng mang cd ban L4 va L, tir hai vé tinh
GLONASS. Dé loai bd cac van dé ky thuat
néu trén, trong tai liéu [9] da s dung céac
phuong trinh tri do pha trong don vij chu ky.

Nhiéu két qua nghién citu trong cac tai
liéu [3, 4, 5, 6, 7, 8] da chi ra rang su khac
nhau vé dudng truyén tin hiéu, su cham pha
trong phan cling clla cac may thu, cap
truyén tin hiéu, bo khuyét dai tin hiéu va
dong hé may thu lam ndy sinh cac sai s6 hé
thong gilra cac tri do GPS va GLONASS
trong cung moét may thu GPS/GLONASS.
DPanh gia dong hé may thu tir két qua x{ ly
hén hop cac dir liéu do GPS/GLONASS cho
thdy doi voi cac may thu GPS/GLONASS
TRIMBLE R5, R8 su bién thién cla sai s
dong hd may thu (Inter - System Biases -
ISB) dao ddng tir - 200 ns dén -300 ns [6].
Nhitng diéu néu trén khéng anh hudng dén
cac két qua x{r ly riéng ré cac dir liéu do
GPS, GLONASS, nhung anh hudng 16n dén
két qua x& ly hén hop cac tri do
GPS/GLONASS. Céac két qua thir nghiém
xU ly hén hgp céc tri do GPS/GLONASS tir
cac cap vé tinh GPS - GLONASS trén ludi
dia dong luc séng Mé cho thay 10i giai da tri
khéng nguyén, tic ty 1& gidi da tri thanh
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cong thap, chti yéu & mic 40 - 50%. Két qué
nay ciing tring véi két quéa nghién cliu trong
tai lieu [5].

Do d6 hién nay trong phuong phap xu ly
ddng thai cac dir liéu do GPS/GLONASS chi
c6 thé ap dung cach ti€p can: XU ly riéng ré
cac dir liéu do GPS tur cac cap vé tinh GPS
- GPS, cac dir liéu do GLONASS tu cac cap
vé tinh GLONASS - GLONASS trong ITRF
va ghép néi cac |6i gidi riéng ré thanh cac Idi
giai chung. Céach tiép can nay dudc ching
t6i ap dung dé phat trién phdn mém GUST
ver 2.0 trong khuén khé dé tai [9].

Luu y réng d6. chinh xac gid cu ly dugc
xac dinh theo ma P trong céng nghé
GLONASS & miic 6 dm, kém gép 2 lan so
véi dd chinh xac gia cu ly dugc xac dinh theo
ma P trong cong nghé GPS. Do d6 trong
cong nghé GLONASS viéc st dung t6 hop
s6ng mang Lg Melbourne — Wubbena rat
khéng hiéu qua. Do d6 ching toi da dé xuéat
quy trinh x& ly cac du lieu do
GPS/GLONASS nhu sau:

Budc 1: XUt ly riéng ré cac di liéu do GPS
trong ITRF dé& xac dinh vi tri clia cac tram
thu va cac thanh phan cla vecto baseline
GPS;

Budc 2: Lap phuong trinh gid cu ly cla
s6ng mang L, clia vé tinh GLONASS va xac
dinh hiéu don giira hai may thu dé xac dinh
sai s6 dong hod cac may thu & méi thdi diém
thu tin hiéu tur cac vé tinh GLONASS,;

Budc 3: Lap va xac dinh phuong trinh
hiéu kép clia cac sébng mang Lg tu cap vé
tinh GLONASS - GLONASS. Hiéu chinh
phuong trinh hiéu kép nay bdi cac s6 cai
chinh dong hé cac may thu dugc xac dinh &
budc 2. Giai da tri phuong trinh hiéu kép trén
co s8 tinh dén anh hudng cla tang dién ly
dé xac dinh cac tri nguyén da tri Ns.

Budc 4. Lap va xac dinh phuong trinh
hiéu kép clia cac s6ng mang Lj ti cap vé
tinh GLONASS - GLONASS. Hiéu chinh

phuong trinh hiéu kép nay bdi cac s6 cai
chinh déng hé cac may thu dudc xac dinh &
budc 2 va céac tri nguyén da tri N5 dugc xac
dinh & budc 3 dé xac dinh cac tri nguyén da
tri N4 cia cac song mang L clia cac vé tinh
GLONASS. '

Bude 5. Xac dinh cac thanh phan cla
vectd baseline GLONASS.

Budc 6: Ghép ndi cac thanh phan cla
vectd baseline GPS va vectd baseline
GLONASS thanh cac thanh phan clia vecto
baseline GPS/GLONASS.

Quy trinh néu trén da dudc ap dung dé
phat trién phan mém GUST ver 2.0 trong
khuén khé dé tai [9].

2.3. Thuc nghiém trén ludi dia déng
luc séng Ma

TU ngay 30/06/2010 dén hét ngay
03/07/2010, Vién Khoa hoc Do dac va Ban
doé da tién hanh do GPS/GLONASS trén 4
diém LUY1, PLO1, CHI1 va CSN1 thudc
Iudi dia dong luc séng Ma bang 2 may thu
R4 TRIMBLE va 2 may thu R7 TRIMBLE.
Cac dit liéu do GPS/GLONASS dugc xU ly
trong ITRFO5 véi toa d6 khong gian cla
diém khdi tinh LUY1 dudc tinh truyén tir cac
tram IGS KUNM, WUHN va TNM1. Cac két
qua giai da tri clia cac |gi gidi riéng ré GPS
va GLONASS déu thanh cong. Bé danh gia
dd chinh xac cla dd cao tréc dia da s dung
hé toa do dia dién.

Cac hiéu dd cao trac dia (Up) theo cac [0
giai riéng ré dudc trinh bay & bang 1.

Sau khi 18y trung binh clla cac hiéu do
cao trac dia GPS va GLONASG déi véi méi
baseline trong cung moét ca do, ching ta
nhan dudc bang 2 dudi day. (Xem bang 2)

Khi so sanh sai sé trung phuong cla hiéu
dd cao trac dia trung binh & bang 2 vdi sai
s6 trung phuong cla hiéu do cao GPS hodc
GLONASS cuia cung mot baseline trong
cling mot ca do & bang 1, ching ta thdy
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Up (m) Up (m)
Baseline Day GPS GLONASS
‘ My (Mm) mpy (mm)
CSNI<LUY1 ['182 | 71:557 71.560
' 1.8 24
CIR3 L 1522 T1529 |
15 1,6
184 71.524 71.508 -
: 1,4 1,8
CSNI1-PLO1 | 182 92.360 iooded
; 2,9 2,6
183 92.376 92.368
1,5 1,5
184 92.366 92.359
1,6 1,9
LUY1-PLO1 | 182 20.837 20.833
ey B0 2,7
183 20.861 20826,
e s 2 e DR
184 20.840 20.820
25 1,9
Bang 2
AH (Up) (m)
Baseline | Day | GPS
m - (mm)
CSN1-LUY1 | 182 71.559
. 1,3
183 71.526
, 11
184 71.526
CSN1-PLO1 | 182 92.362
1,9
183 92.372
- 1,1
184 92.362
* 1,2
LUY1-PLO1 | 182 20.835
183 | 20.844
1,4
184 20.830
14
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rang do chinh xac clia hiéu do cao trac dia
trung binh dudc tang 1én & mic khoang /2
lan.

3. Két luan

~ Viéc x@ ly dong thoi cac dir liéu do
GPS/GLONASS trong ITRF da nang cao do
chinh xac cta dd cao trdc dia ¢ mic V2
lan. Pay la co s& quan trong cho viéc dinh
huéng xay dung mang ludi GNSS d6 chinh
xac cao phuc vu viéc xay dung Hé toa dd
dong luc quéc gia déng thoi vdi viéc xay
dung mé hinh Quasigeoid dé chinh xac cao
trén lanh thé Viét Nam.

Theo k& hoach, tr nam 2013 Lién Bang
Nga sé phong vé tinh GLONASS - K2 c6
thém séng mang tan s6 L theo ky thuat
CDMA. Vao nam 2015 Lién bang Nga sé
phéng vé tinh GLONASS - KM c6 thém cac
s6ng mang tan so L4, L, va Ls theo ky thuat
CDMA. Khi d6 chung ta s& c6 cac diéu kién
thuan lgi dé khéc phuc cac han ché hién nay
clia cac tin hiéu GLONASS va md rdng
nhiéu cac (ng dung khac dua trén cac két
qud xU ly dong thoi cac dir liéu do
GPS/GLONASS.O
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ROLE OF THE PROCESSING COMBINED GPS/GLONASS DATA IN THE ITRF FOR
DETERMINATION OF HIGH ACCURATE HEIGHT ANOMALY
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This scientific article considers advantages of the processing combined GPS/GLONASS

data in geodetic works in general and in the determination of GNSS - levelling height anom-
aly in particular, submites solved technical problems in processing of combined
GPS/GLONASS data for the perfection of GUST v.2.0 software, and experiment results at
Song Ma GNSS network.OQ
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