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Tom tat:

Trong bai bao nay chung téi gidi thiéu mét s6 mé hinh tham sé dé xac dinh chi s6 TEC
tw tri do GPS. Kiém tra cac mé hinh ndy tai mot s6 tram do GPS & Viét Nam, két qua cho
thdy mé hinh bac hai cho do Iéch nhd nhét vai té chife IGS trung binh khodng 2 TECU. Po
léch I6n nhét xdy ra xung quanh thoi diém 14h mdi ngay ciing dugc cai thién khodng 9.2
TECU, nhé hon 1.5 1an so vdi mé hinh trong sé.

1. Gidi thiéu

rong bai bao [2] va gan day trong cong trinh nghién cu [9] dudc ti€én hanh bdi Vién
mKhoa hoc Do dac va Ban do, ching t6i da trinh bay co sd ly thuyét va thuat toan dé

trich loc chi s6 TEC tu tri do GPS. Trong'd6, ching t6i da st dung mé hinh TEC don
gian gia st rang gia tri VTEC tai tram do la trung binh trong s6 cac gia tri VTEC tai cac diém
lan can xung quanh may thu. M6 hinh nay cho phép xac dinh VTEC véi dd chinh xac
khoang 4-10 TECU khi so vdi gia tri cla IGS. Trong bai bao nay, ching téi khdo sat mot s6
md hinh TEC phrc tap hon, bao gém: mé hinh bac nhat (hay tuyén tinh) va mé hinh bac
hai. Phan co s6 ly thuyét ctia cac mé hinh dudc trinh bay & muc 2. Viéc xac dinh VTEC theo
cac mo hinh khac nhau va so sanh véi gia tri clia t6 chifc IGS tai mot s6 tram do GPS &
Viét Nam duoc trinh bay & phan 3. ;

2. Cac mo hinh xac dinh TEC

Tang dién ly trai dai tir dd cao 50km dén hon 1000km. Tin hiéu GPS khi lan truyén qua
tang khi quyén nay bi phan tan va khuc xa mét cach khéng tuyén tinh, dan dén bi lam tré
goi 1 d6 tré dién ly (ionospheric delay). Chi s& TEC c6 thé tinh tir do tré dién ly thién dinh
theo cong thic sau [1]:

== (1)

g day O =40.30 m¥s? VTEC la gia tri cla TEC & hudng thién dinh (TECU), f 1a tn s6 clia
sbng tai GPS (Hz).

Pé don gian héa viéc khao sat tac dong clia tang dién ly vao tin hiéu GPS, ngudi ta
thudng s dung mé hinh 16p don & d6 cao thich hop (H = 350km - 450km) dé thay thé cho
tang dién ly. Gia st tin hiéu GPS dén may thu A cat qua I6p don tai diém B (xem hinh vé
1). B dudc goi la diém cat dién ly (ionospheric pierce point — IPP). Budng thang ndi tam
Trai dat v6i B cit bé mit trai dat tai C. C dudc goi la diém dién ly con (sub-ionospheric point
- SIP).

~ Ngusi phan bién: PGS. TSKH. Ha Minh Hoa
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Hinh 1: Mé hinh Idp don cua tang dién ly

D& chuyén do tré dién ly theo hudng truyén séng BA (1) thanh do tré dién ly thién dinh
tai C (Iz), ngudi ta dung ham anh xa m nhu sau
; I, =ml; (2)
var m; = ol va Ssinz= e,
g day z, z' 1a goc thién dinh cla huéng truyén tin hiéu tai tram do va tai I6p don; R 1a ban
kinh trung binh cla trai dat (thusng chon la 6371km).
Céan cha y rang cong thic (2) cho ching ta do tré dién ly thién dinh tai C (1,.’ ) trong khi

chiing ta dang tim do tré dién ly thién dinh tai A (I9). Do d6 dé tinh (I2) tir (77 ), nguoi ta dung
mét s6 mé hinh sau:

sin z

Trung binh cong

Day la mé hinh don gidn nhat. N6 gia s rang do tré dién ly tai diém dién ly con bang
vGi do tré dién ly tai may thu. Néu vao thdi diém do c6 n vé tinh, chiing ta sé c6 n gia tri do
tré dién ly thién dinh tai n diém dién ly con. Do tré dién ly thién dinh tai may thu la trung
binh cdng cac dd tré dién ly con

i=l

i ©)

n
Do TEC bién doéng cao do theo khéng gian va thdi gian, do tré dién ly tinh dugc theo
cdng thirc trén cé do chinh xac thap.
Trung binh trong sé

Két qua sé thuc t& hon khi chiing ta 18y khoang cach ciia diém dién ly con téi vi tri may
thu lam trong s6 cho do tré dién ly tai diém do, tic la diém cang xa trong s6 cang bé va
nguaoc lai.

Trong bai bao [2], chuing t6i chon trong s6 la ham 1/cosz cho ké;t qué_ Xac dinh TEC véi
sai s6 4-10 TECU. Mot s8 nghién ciiu khac chon trong s6 nghich dao véi khoang cach cau
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gilra diém dién ly con va diém d4t may thu [3]
d; = 6378.1xarccos[sin ¢ sin ¢, + cos¢ cos 9, cos(A — 4, )] , (km) (4)
G day (9, A) va (g, Ag ) la toa do trac dia cla diém dién ly con va may thu.

M& hinh tuyén tinh (bi-linear model)
Komjathy [5, 6] da dé xudt méi quan hé sau
I} =ay+adA+a,dy , (%)
§ day cac hé s6 a; dugc khao sat tir dir liéu thuc; ay déng vai tro cla I d& 1a hiéu kinh d6

clia diém dién ly con va kinh d6 trung binh clia mat troi; d¢ hiéu vi d dia tir clia diém dién
ly con va vi do dia tir clla may thu.

M6 hinh bac hai (quadratic model)

Trong tai liéu [8], Hyunho Rho va Richard B. Langley da dé xu&t mé hinh bac 2 dé thay
thé cho mé hinh tuyén tinh nhu sau

I} =ay+a,dA+a,dN’ +a,dp +a,dp* + a,dodA (6)
M6 hinh nay tuong tu vdi Brunini da dé xuét trong [7]. Khi phan tich d6 tré dién ly trong
cac con béo tir, Rho va Langley nhan thdy n6 cé thé cai thién 1- 3 TECU so v&i md hinh
tuyén tinh [8]. ;
3. Kiém nghiém cac mé hinh tai mdt s6 tram do & Viét Nam
Tinh bat thudng clia tang dién ly Trai dat thé hién nhiéu nhat & viing vanh dai xich dao.
Ving nay dugdc dinh nghia tir xich dao cla trai dat mé rong vé phia hai cuc 10-15° [1, 4].

Hinh 2: Ving vanh dai xich dao gidi han giita hai duong bién mau do

Nhu vay, Viét Nam ciing thudc viing ndy nén sé c6 chi s6 TEC bién dong nhiéu nhat. &
kiém tra tinh pht hgp clia cac mé hinh trén, ching téi da chon mét s6 tram do & Viét Nam
dé x{r ly. Cac tram do nay nadm trong mang Iusi Chau A — Thai Binh Duong do tir ngay
23/09/2007 dén 29/09/2007 (xem hinh 3). Trong x ly, ching téi chi chon ra 3 ngay lién ti€p
tir 23/09-25/09/2007. Cac két qua xr ly trinh bay & bang 1 va hinh 4 dén hinh 7.
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Te3

Hinh 3 Cdc tram do GPS trén lanh thé

Viét Nam
|
Phuong CEI tlel{
bhab thong ké KUNM .QT01
(TECU) Coén Minh  Dién Bién
Trung  Mean 3.6 4.6
binh trong  Max 14.0 16.0
s6 . RMS 6.9 6.9
Fugi : Mean 2.8 ‘ 3.6
GAn Max ! 9.3 ‘; 13:3
RMS ‘ Al0tes 1 o
Mean 29 1.6
Béc hai Max 13.0 7.8
‘ RMS 4.6 5.1

85

Hinh 4: Gia tri VTEC tai tram do QT03
theo 3 mé hinh (xanh duong: trong so,
xanh I4d: tuyén tinh, do: bac hai va den:

IGS)
Tram do ]
NTOT ! Tru
99 Quang ares | !:inr;g
Ha Noi Pa N3
a Nol Ninh a ng
3.8 6.1 6.0 4.8
10.6 17.4 13.0 14.0
5.5 6.5 7.3 I 6.6
2,55 il 3.6 5.1 3.5
8.1 9.2 12.6 10.5
4.3 4.9 6.5 5.3
1.8 2.4 1.6 2.1
8.4 10.1 6.8 9.2
3.7 4.1 5.1 4.5

Bdng 1: So sdnh két qua xurly TEC theo cdc mé hinh khdc nhau tai mét sé tram do
o Viét Nam
Bang 1 cho do l&ch trung binh (mean), d léch 16n nhat (max) gilra két qué x ly theo
ba mo hinh va gia tri clia IGS theo don vi TECU. RMS |a sai sé trung phuong clia phan du
tri do, phan anh su pht hgp clia mé hinh véi tri do. Hinh 1 dé&n 4 la gia tri VTEC va phan
du tri do tai tram do QT03 theo ba m6 hinh x{ ly. Day 1a tram do & gan xich dao nhat.

2 2 o 1 2 3

Hinh 5: Phéan du tri do tai QT03 theo mé hinh trong s6
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Hinh 6: Phan du tri do tai QT03 theo mé hinh tuyén tinh

RMS = 082048m ~ 5 128TECU

Residuals (m)

o
4 a 2 a1 ° 1 2

Hinh 7: Phan du tri do tai QT03 theo mé hinh béc hai

K&t qua bang 1 cho thdy mé hinh bac hai cho két qua gan v3i t& chiic IGS nhét. Do 1éch
trung binh 1a 2.1 TECU nhé hon 1.5 1an so véi md hinh tuyén tinh va 2 Ian so vdi mé hinh
trung binh trong s6. Mat khac mé hinh nay cling cung cap gia tri RMS nho nhét (4.5 TECU),
phu hgp vdi tri do hon m6 hinh trong s6 khoang 1.5 1an. Hinh 7 cho th8y su phan bd cac
phan du mang tinh ngau nhién hon hai mé hinh kia.

4. Két luan

Chung t6i da trinh bay tém tat cac mé hinh TEC tir tri do GPS va tién hanh xr Iy tai mot
s6 tram do GPS tai Viét Nam trong 3 ngay tir 23/09/2007-25/09/2007. K&t qua xtt ly cho
thdy mé hinh bac hai cho do léch nho nhat véi t6 chiic IGS trung binh khoang 2 TECU. Do
léch 16n nhat xay ra xung quanh thdi diém 14h méi ngay ciing dudc cai thién khoang 9.2
TECU, nhd hon 1.5 1an so véi mé hinh trong s6. Mat khac tir gia tri RMS, chung ta thay mo
hinh bac hai phti hgp véi tri do thuc té€ hon mé hinh trong s6 khoang 1.5 1an (4.5 so véi 6.6
TECU).O
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Summary

RESEARCH ON USING ELLIPSOID AS A HEIGHT REFERENCE SURFACE IN
SEABED SURVEYING AND MAPPING IN VIETNAM

Prof. Dr. Sc. Pham Hoang Lan

Hanoi University of Mining and Geology
Master of Science Nguyen Son Cuong
Centre of Marine Surveying and Mapping

The paper introduces a principle of using elippsoid as a height reference surface in
seabed surveying and mapping and present some results of its applying in Vietnam. There
are pointed out feasibility and efficiency of this solution especially thanks to removing tide
observation needed in a traditional technology and to providing high constancy in time and
flexibility in application of seabed surveying and mapping data.O ;
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Summary

IMPROVING TEC ACCURACY BY USING QUADRATIC MODEL

Dr. Nguyen Ngoc Lau

Department of Geomatics Engineering the HCMC University of Technology

In this paper, we introduce some parametric models for determining TEC from GPS
measurements. Testing these models at some GPS stations in Vietnam, the processing
results show that the quadratic model gives the smallest deviation with IGS results (~2
TECU). It can improve the TEC accuracy about 1.5 times better than the weighted model.Q
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