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NANG CAO PQ CHINH XAC CUA MO HINH QUASIGEOID QUOC GIA
NHO XAY DUNG HE QUY CHIEU KHONG GIAN QUOC GIA

HA MINH HOA
Vién Khoa hoc Po dac va Ban do

Tom tit:

Trong qua trinh xay dung hé quy chiéu khong gian quoc gia, trén co so dinh vi lai ellipsoid
WGS84 quy chzeu quoc gia st nhat véi mat quaszgeozd quoc gia, chung ta sé nang cao do chlnh xdc
ciia 07 tham sé chuyén toa d¢ tir ITRF vé hé quy chiéu khéng gian quoc gia, déc biét la tham so thay
doi ty 1¢ xich giita hai hé toa @6 néu trén. Piéu nay cho phép chuyén doi chinh xdc dg cao trac dia
toan cau dwoc xdc dinh bang cong nghé GNSS tir ellipsoid WGS84 quy chiéu quoc té vé ellipsoid
WGS84 quy chiéu quoc gia phuc vu viée xdy dung mé hinh quasigeoid quoc gia dd chinh xdc cao.
Bai bdo khoa hoc nay sé ludn chitng cho cdach tiép cdn néu trén.

1. Pit vin dé
Dbi voi diém GNSS bét ky, gia su diém P, sau khi xtr Iy cac dir liéu GNSS trong ITRF, ching ta

nhan duoc cac toa do trac dia toan cau B.L.H ctand twong mg véi ellipsoid WGS84 quy chiéu
qubc té, & day do cao tric dia toan cau A 1a do cao ciia diém P so voi mit ellipsoid WGS84 quy

chiéu qudc t& (xem Hinh 1).

Gia thiét réng hé quy chiéu khong gian québc gia dugc xdy dyng twong umg voi ellipsoid WGS84
quy chiéu qudc gia, thém vao do elhpsmd WGS84 quy chiéu qubc gia nhan duoc tir cac két qua dinh
vi ellipsoid WGS84 quy chleu qudc té sat nhat voi mat qua51g601d cuc bo tai tram nghiém triéu 0 (&
Viét Nam, tram nghiém triéu 0 1a tram nghiém triéu Hon D4u). Luu y rang mat quasigeoid cuc b
trung voi mat geoid cuc bd va sat nhat véi mat bién trung binh nhiéu nim tai tram nghiém triéu 0,
thém vao dé mat quasigeoid cuc bd néu trén la mat khai tinh cho hé d cao chuén quéc gia. Diéu
nay c6 nghia 1a do cao chuan qudc gia H” ciia diém P 1a d6 cao cua diém nay so v6i mit quasigeoid
cuc b (xem Hinh 1).

Néu ton tai 07 tham s6 chuyén cac toa do . 7('0 dYO dZO Ex:Ey.Ez.AM tu ellipsoid WGS84 quy
chiéu quoc té vé ellipsoid WGS84 quy chiéu qudc gla cac toa do tric dia qudc gia (cuc bo)B, L, H
ctia diém P tuwong tng véi ellipsoid WGS84 quy chiéu qudc gia, thém vao dé do cao tric dia cuc bd
H 13 d6 cao ctia diém P so voi mit ellipsoid WGS84 quy chiéu qudc gia (xem Hinh 1), s& duoc xac
dinh theo cac cong thuc sau:
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Bai toan dinh vi ellipsoid WGS84 quy chiéu quéc té sat nhat voi mat quasigeoid cuc bo tai tram
nghiém triéu 0 duogc thuc hién nhu sau. Trén tap hop n diém tham gia dinh vi co6 cac d¢ cao chuén
hang I, II quic gia B/ (i=12....n) va céc toa d¢ tric dia toan cau B.L.H, (i=12....n) nhan dugc tir
cac két qua xtr Iy cac dir liéu GNSS trong ITRF twong Gmg véi ellipsoid WGS84 quy chiéu quc té.

Dua trén nguyén tic dinh vi ellipsoid sao cho cac truc cua ellipsoid WGS84 quy chiéu quéc gia
song song v4i cac truc twong ung cua ellipsoid WGS84 quy chiéu qudc té, luu ¥ thanh phan
AH (Ex: £, 52.,An.=) (3) dugc nhan bang 0, cong thire (2) c6 dang:

dx
_ 0 “
H=H+4 dYO
dz
0
O day ma trdn — hang A=(cosB-cosL cosB-sinL sinB).

Néu diém tham gia dinh vi P c6 do cao chuan qudc gia H? thi tir cong thirc (4) ching ta nhan
dugc cong thue doi voi quasigeoid quoc gia tai di€ém P ¢ dang sau:
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& day d6 cao quasigeoid qudc gia ¢ =57 1a d6 cao cua diém Q (twong Gmg véi diém P va
nam trén mat quasigeoid cuc bd) so voi mat ellipsoid WGS84 quy chiéu quoc gia, d cao quasigeoid
hon hop 5 . JF —y¥? 1a do cao cua diém Q so v6i mat ellipsoid WGS84 quy chiéu quoc té (xem
Hinh 1).
=min.

n
q
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biéu kién dinh vi ellipsoid sat nhat véi mat quasigeoid cuc bd c6 dang Z; Si Néu diém
=

tham gia dinh vi P la diém do6 cao nha nudc c6 do GNSS, thi do cao quasigeoid hon hop
E _JF —1#7 trong phuong trinh (5) khong c¢6 gi khac chinh 14 do cao quasigeoid GNSS/thuy chuan.
Trén n diém tham gia dinh vi 14 cac diém d6 cao hang I, IT quéc gia c6 do GNSS va xir 1y cac dit
liéu GNSS trong ITRF, sau khi giai hé phuong trinh dang (5) dudi diéu kién éé}z =min. ching ta
s€ nhan dugc cac tham so chuyén toa do dX,, dY,, dZ,, thém vao d6 ching la cac toa do cla tim
ellipsoid WGS84 qudc té trong hé quy chiéu toa d6 khong gian qudc gia.

Theo tai liéu (Ha Minh Hoa, Nguyeén Ngoc Lau, 2013), khi xur Iy cac dit licu GNSS trong ITRF
v6i1 viée sir dung lich v€ tinh chinh x4c & mirc Mg (don vi cm), 0 chinh xac cua d cao trac dia toan
cau H duoc danh gid theo cong thirc: My =+ My sec B,
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Hinh 1: Céc dj cao tric dia, do cao quaszgeozd do cao chuan tuwong ung
VGi cde mdt trong cdc hé quy chiéu khdng gian quoc té va quoc gia

Khi stir dung lich v¢ tinh chinh xdc & mic Mg =+ 2,5cm thi do cao tric dia toan cau H c6 do
chinh x4c rit cao & muc #y, =+ L4 za. Nhu vay viéc dinh vi ellipsoid sat nhét v6i mat quasigeoid
cuc bd va viéc xac dinh cac tham so chuyén toa do dX,, dY,, dZ, ti ITRF vé hé quy chiéu khong
gian qubc gia khong chi dam bao cho viéc chuyén do cao tric dia toan cau H c¢6 do chinh xac rat
cao thanh dg cao trac dia cuc by H d6 chinh xac cao trong h¢ quy chiéu khong gian quoc gia theo
cong thure (4), ma con dam bao cho viéc chuyén df cao quasigeoid hon hop & chinh xac thanh do
cao quasigeoid quoc gia & theo cong thirc (5) trong hé quy chiéu khdng gian quoc gia.

Chung ta nhan manh thém r.':flng dbi v6i n diém tham gia dinh vi la cac diém do cao hang I, II on
dinh (khoéng bi x& djch boi cac tdc nhan nhan sinh va ty nhién) va c6 do GNSS, cac gia tri do cao
quasigeoid hon hop & ¢6 do chinh xac cao. Do do tur cong thure (5) chung ta s€ nhan duoc day bao
gdm n gia tri 6 cao quasigeoid qudc gia & do chlnh xac cao trén n diém do cao hang I, IT 6n dinh,
thém vao do6 diy cac gia tri do cao quasigeoid qudc gia ¢ hoan toan doc lap véi cac gia tri do cao
quasigeoid duoc xac dinh tir md hinh EGM2008-WGS84. Day la co s¢ khoa hoc dé danh gid cac gia
tri d§ cao quasigeoid dugc xac dinh tor mé hinh EGM2008-WGS84 dya trén day cac gia tri d cao
quasigeoid qudc gia & nhéan duoc tir cac két qua dinh vi ellipsoid.

Céc d cao tric dia, d6 cao quasigeoid, do cao chuan trong cac cong thirc duoc trinh bay ¢ trén
déu dugc chuyén vé hé triéu 0 theo Nghi quyét No. 16 ctia Pai Hi dong XVIII cua IAG tai Hamburg
(Ptic) vao thang 8 ndm 1983 nham loai bo cac sai s6 hé théng duoc giy ra do hiéu tng triéu thuong
truc trong cac dai lugng néu trén.

Tuy nhién, trong ky nguyén binh sai mang ludi thién vin — tric dia qudc gia két hop véi cac dir
liéu GNSS, chung ta ludn gdp nghich ly (paradox). Tu cac két qua dinh vi ellipsoid, cac toa do tric
dia By, L, cua diém gdc O cua hé toa do phing qudc gia dugce xac dinh theo cong thic:
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_sinBj.cosL,  smB,smli, cosL,

- 2 — — < |(dX,
B, B, M,+H, M,+H, M,+H,
=| _ + _ o _ _ ,
L, L, _secB,sinL, secB,.cosl, 0 dZP
N,+H, N,+H, 0

& ddy Bp.Ly.Hp - cac toa do tric dia cia diém gde O tuong g véi ellipsoid WGS84 quy chiéu
quoc t€ va nhan dugc tir cac ket qua xur ly cac dir ligu GNSS trén diém O trong ITRF; & - ban kinh
cong trén kinh tuyén cia diém O; N - ban kinh cong trén duong thang ding thr nhat cia diém O.

Khi truyén cac toa do tric dia By, L, (hodc cac toa do phang X, yp) cua diém gbc O ra toan mang
ludi thién van — tric dia hang I, IT qudc gia thong qua cac tri do thién van - tric dia (goc, canh, canh
day, phuong vi Laplace), do su tich Iy cac sai sb cua céc tri do thién van - tric dia, nén cac toa do
khai luoc cta cac diém thién vin — tric dja cang niam xa diém gdc O cang chira cac sai sé 16n. Piéu
nay lam néy sinh cac tham sé & yv-Ey.€z.Am trong cac céng thie (1) va (2). Cac tham sb néy gay
ra cac sai s6 nho khi chuyén cac toa do tric dia toan cau &,Z thanh cac toa d¢ tric dia quc gia B,
L theo cong thire (1). O Viét Nam, lugng thay d6i ty 18 xich Am = —0,000000252906278 chi giy ra
su bién thién trong gia tri vi do tric dia & muc 0,0001285” (& vi do tric dia B = 24°). Tuy nhién, khi
chuyén do cao tric dia toan cau A thanh do cao tric dia quoc gia H theo cong thirc (2), mic du cac
g6c Buler &34 chi gy ra su thay déi dai lugng AH(E 6., 4M)  (3) 6 mire 1 — 2 mm, nhung
dai lugng thay doi ty 1& xich Am c6 thé lam dai hrorng AH (6 6. €, JAm) - (3) thay d6i & muc rat
16n. Vi du, theo (Hudng din sir dung cac tham sb tinh chuyen tu He; toa do quoc t& WGS-84 sang
Hé toa d6 quéc gia VN-2000 va nguoc lai), khi chuyén céac toa do tir hé toa do quoc té WGS-84 vé
Heé toa d6 quoc gia VN2000, cac goc Euler £y = 0".00928836. &, =—0".01975479 chi lam dai luong

AH(e & .&,.Am) (3) thay d6i ¢ mic 1-2 mm, tuy nhién dai luong thay doi ty 1& xich
Am =—0, 0000002*29062?8 da lam dai lugng AH(E €., .Am) (3) thay d6i dén gia trj -1,6 m.

Nhu vay, nghlch Iy tir sy xuét hién cac sai s6 trong cac toa do cua cac dlem thién van — trac dia
do su tich lily sai sb cua céc tri do thién vin — tric dia trong qua trinh truyén toa do tir diém gbc O
dan dén su xuét hién cac tham s6 chuyén toa 40 € y.&y. €7, Am va tiép theo gy sai sb dang ké
trong do cao tric dia quc gia H dugc tinh chuyen tur do cao trac dia toan cau H theo cong thu:c (2).
Diéu nay pha v& quan hé chit ch& gitra d6 cao tric dia toan ciu H va do cao tric dia quoc gia H
duoc thiét 1ap boi cong thire (4) thong qua qua trinh dinh vi ellipsoid WGS84 quy chiéu qudc gia sat
nhit véi mat quasigeoid qudc gia, khong nhung thé n6 con lam sai léch viéc chuyen dd cao quasi-
geoid hon hop & thanh dd cao quasigeoid quoc gia & theo cong thurc (5) khi lu'u ¥ rang cong thic
(5) nhan duoc tir mbi quan hé chit ch& giita ellipsoid WGS84 quy chiéu qubc gia va ellipsoid
WGS84 quy chiéu qudc té tir cac két qua dinh vi ellipsoid.

Muc dich ctia bai bao khoa hoc nay 1a nghién ctru phuong phap dé loai bo nghich 1y dugc néu &
trén.

2. Gidi quyét van dé

Nhu da trinh bay & trén, dai lugng thay déi ty 1¢ xich Am trong 07 tham sb dX,, dY,, dZ,,
£ y.Ey.E7 . AN phan dugc trong qua trinh binh sai mang ludi thién van — tric dia hang I, I truyén

théng vdi cac tri do GPS va dugc st dung dé chuyén cac toa do tir hé toa 40 WGS84 vé hé quy chiéu
quoc gia la mot trong nhirng y&u to chu yéu gay ra sai I¢ch 16n trong do cao trac dia quoc gia H nhan
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dugc tir d6 cao tric dia toan cadu H theo cong thic (2). Dai lugng Am thuong c6 do lon ¢ mic
107 do theo quy dinh xay dung mang ludi thién van — trac dia, cac sai s twong dbi cuia cac canh day
hang I, IT & mirc 1/300.000 — 1/400.000, con céc sai s6 twong dbi ciia cac canh duong chuyén hang
L, 11 & mirc 1/250.000 — 1/300.000. Céc sai s6 twong ddi néu trén cia cac canh trong mang ludi thién
van — tric dia 1a kha 16n so véi sai sé tuong ddi cta canh duoc xac dinh bang cong nghé GNSS hién
nay.

V&i muyc dich giam thiéu dai luong thay d6i ty 18 xich Am néu trén, khi sir dung bo sung céc dir
liéu d6 cao chuan hang I, Il quoc gia va GNSS chung ta lam nhu sau:

- Tao mang lui GNSS phu trim gém n diém GNSS phén bd tuong dbi dong déu trén lanh thd
quoc gia v&i khoang cach trung binh tir 20 — 100 km, cac dir liéu GNSS duoc xtr Iy trong ITRF twong
ung vdi ellipsoid WGS84 quoc té vao thoi diém t;

- Néu cac diém GNSS 1a cac diém do cao hang I, IT qudc gia, thi ching ta st dung 07 tham s6
trong 07 tham s6 dX, dYy, dZ,, € y.€y.&7.Am nhan dugc trong qua trinh binh sai mang ludi
thién van — tric dia hang I, II truyén thong voi cac tri do GPS dé xéac dinh céc toa do tric dia B,L
cta ching trong hé toa d6 phang quéc gia theo cong thire (1). Nhu da trinh bay & trén, trong truong
hop nay cac tham sb & x- €. Ez.Am anh huong nho dén cac toa do tric dia B, L dugc tinh chuyén.

Néu cac diém GNSS 1a cac diém thién van — tric dia hang I, II quoc gia, thi st dung mé hinh
quasigeoid hon hop do chinh xac cao dé tinh cac do cao quasigeoid hdn hop cua cac diém nay. Mo
hinh quasigeoid hon hop d¢ chinh xac cao dugc xay dung dua trén cac diém dd cao hang [, II on
dinh c6 do GNSS.

- Céc diém GNSS duge bd tri & cac vi tri dn dinh vé mit dia chét kién tao, khong bi tac dong ctia
cac yéu t0 nhan sinh, dam bao thong thoang bau troi dé thu cac tin hiéu GNSS va dé tim kiém trén
thuc dia.

Céc tiéu chuan néu trén dugc ap dung dé xay dung cac diém khong ché khong gian clia mang
ludi GNSS phu tram thude hé quy chiéu khong gian & cac nude, vi du mang lugi HARN (High
Accuracy Reference Networks - M§), mang ludi khong ché thu dong (PCN - Passive Control
Networks, Canada), mang ludi AGN (Auscope GNSS Network -Australia) v..v.

So voi cac diém thién van — tric dia truyén théng c6 mdt sb diém duoc do GNSS, cac diém khéng
ché khong gian cia mang ludi GNSS phu trim ¢ chira nhiéu ngudn dit liéu hon han: Tat ca cac
diém khong ché khong gian c6 chtra cac do cao chuan /7% hang I, II trong hé d6 cao qubc gia, cac
toa do trac dia B, L (hodc cac toa do phang) trong hé toa dd phang qudc gia twong tmg voi ellipsoid
WGS84 quy chiéu quéc gia, cac toa do ellipsoid B.L,H tuong ting voi ellipsoid WGS84 quy chiéu
qudc té nhan duoc tir cong nghé GNSS.

D6i voi cac diém khong ché khong gian qudc gia khong phai 1a cac diém thién van — tric dia,
cac toa do trac dia B, L (hoac cac toa do phang) trong h¢ toa do phang quoc gia nhan dugc tir cac
toa d¢ tric dia toan cau &, theo 07 tham s6 dX), dY, dZOa £ y.&y. &z . Am dugc cho trong (Huéng

dan sir dung cac tham s tinh chuyén tir Hé toa do quoc té WGS-84 sang Hé toa do quoc gla VN-
2000 va nguogc 1a1) Nhu da trinh bay ¢ trén, cac tham sO £ y-.&y. €7 . Al giy ra bién thién rat nho
trong cac toa do tric dia B, L duoc tinh chuyén.

V6i da dang dit liéu tric dia d6 chinh xé4c cao trén diém khong ché khong gian, ching ta c6 thé
giai quyét nhi€u bai toan dé xay dung hé quy chiéu khong gian, trong dé bai toan quan trong nhat

TAP CHi KHOA HOC PO BAC VA BAN DO SO 40-6/2019 5



Nghién citu

phuc vu xay du’ng mo hinh quasigeoid d¢ chinh xac cao — doé 1a bai toan dinh vi 1a1 elhpsmd WGSg4
quy chiéu qudc gia dua trén hé phuong trinh (5), ch1 ¢6 khac 1a xac dinh tham sb chuyén toa d6 méi
¥y o 67, Luc nay hé phuong tinh (5) duoc viét lai nhu sau:

dX

= _ 6

=& +4|dl, ©
dz

Viéc dinh vi lai ellipsoid WGS84 quy chiéu qudc gia sat nhat vi mat quasigeoid qudc gia khong
chi cho phép nhan duoc cac tham s6 chuyen toa d0 méi ¥y, #i¥e,¢%;.  dam bao Vlec chuyen mot
cach don tri do cao tric dia toan cau H tuong tng voi ellipsoid WGS84 quy chiéu qudc té thanh do
cao tric dia qudc gia H twong tmg véi ellipsoid WGS84 quy chiéu qubc gia theo cong thirc:

- _0_ (7

ma con cho phép nhan duoc diy gom n gi tri do cao quasigeoid qudc gia d chinh xac cao tir cic
dd cao quasigeoid hon hop GNSS/thuy chuan theo cong thirc (6) trén n diém khong ché khong gian
phuc vu viéc xay dung mo hinh quasigeoid quoc gia dg chinh xac cao.

Nhu di trinh bay & trén, cac toa d6 tric dia B, L ctia cac diém khong ché khong gian trong hé
toa do phang qudc gia chiu anh hudng rat nho cua dai luong thay doi ty 1¢ xich Am nhan dugc trong
qua trinh binh sai mang ludi thién van — trac dia hang I, I truyén thdng véi cac tri do GPS. Do do
trong 07 tham s6 méi dXy. dYy.dZy, Ex, ey, 87, Al dan,q duogc xéac dinh, tham sb &% chu yéu phan
anh su thay ddi ty 1¢ xich cta do cao trac dia toan cau H khi chuyén né thanh d¢ cao tric dia quoc
gia H trong hé quy chiéu khong gian qudc gia theo cong thirc (7). Tuy nhién trong diéu kién chua
c6 mo hinh quas1g601d qudc gia do chinh xac cao, d6 cao tric dla quoc gia H trong hé quy chiéu
khong gian qudc gia lai dugc xac dinh tir d6 cao tric dia toan cau H theo cong thirc (7). Didu nay
c¢6 nghia 1a tham s6 &% phai bang 0. Bang cach nhu vay chung ta s& loai bo diéu nghich 1y duoc
néu ¢ trén khi xay dung hé quy chiéu khong gian qudc gia.

Chung ta xem xét phuong phap xac dinh cac tham s6 méi & 5, &y, &5, AT, Khi di biét cac toa

do khong g1an X. Y. Z cua diém khong ché khong gia trong ITRF, con cic toa do khong gian X,
Y, Z ctia diém tric dia trong hé VN2000 — 3D duoc xac dinh theo cong thirc:

X=(N+H).cosB.cosL,
Y=(N+H).cosB.sin L,
Z=[N.(1-e*)+ H].sin B.

0 day B, L - cac toa do tric dia cua diém khéng ché khong gian trong hé toa do phéng quéc gia; Ban
kinh cong trén mit thang dimg thir nhat N cia diém duoc xac dinh theo cong thire N =%‘
c o e e P ¢ =
dd cao trac dia quoc gia duoc xac dinh theo cong thue (7).
Do céc tham s chuyén toa A0 @y, 6, @7, da duoc xac dinh, véi muc dich bao toan gia tri cua
cac tham s0 nay chiing ta 1ap hé phuong trinh s0 cai chinh ¢ dang sau:
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Vy = —Z.E}' +?"§Z +X,¢Am +JTA'-_ (8)

1'1' :Z.EA' _‘?'EZ +17Am +-IF_I'-_
vz =-TYEy+XE +Z A+,

& day cac sé hang twdo Iy =X +dXy—X. Iy =Y +d¥, Y. I, =Z +dZ,—Z.

Tt tap hop céc diém ciia mang ludi GNSS phu trim chung ta 1ap duoc hé phuong trinh dang (8).
Giai hé phuong trinh nay duoi didu kien X% +v2 +v2 )= min. ching ta s& nhan dwoc cac tham
sban &y, &y, E; va AL

Vi muc dich thuc nghiém, trong tai li€u (Ha Minh Hoa, 2017) da st dung mang luéi do cao hang
I, I quoc gia bao gom 164 diem d cao 6n dinh phéan bo tuong doi deu trén lanh tho Viét Nam. Céc
dir liéu GPS trén cac diém dugc xu 1y trong ITRF. Céc toa do trac dia B,L cua cac di€m trong h¢ toa
dd VN2000-2D dugc xac dinh tr cac toa do trac dia toan cau tuong ung vai ellipsoid WGS84 quoc
t€ theo 07 tham s6 chuyén toa do dX, dY, dZ; & .ey.£,.Am dugc cho trong (Hudng dan sir
dung cac tham s6 tinh chuyén tir HE toa do qu6c té WGS-84 sang H¢ toa do quéc gia VN-2000 va
nguoc lai).

Céc tham s6 chuyén toa d6 méi tir ellipsoid WGS84 quéc té vé ellipsoid WGS84 qudc gia nhan
duoc sau khi dinh vi lai ellipsoid WGS84 qudc gia voi muc dich xay dung hé quy chicu toa d¢ khong
gian quoc gia khoi dau (duoc goi 1a VIGAC2017) c6 cac gia tri nhu sau:

dX, =204,511083 m, d¥, =42192468 m, dZ,=111417880 m,

Zy <radian >=-0.000000054; &y <radian >=0,000000415; ©)
&7 <radian >=-0,000001941% Am =0.

Céc két qua thtr nghiém trén cac diém GPS thudc céac mang ludi dia dong luc mién Bic, mién Trung
va Tay Nguyén cho thiy dai luong AH(Z By EZ._EJM) trong cong thirc (3) chi & mirc 1 mm. Nhu
vy, trong thuc té cac tham s &y. &. &, va AM. anh huéng nho bo qua dén két qua chuyén do
cao tréc dia toan cAu H thanh do cao tric dia qudc gia H trong hé quy chiéu khong gian qudc gia
theo cong thirc (2), tirc cong thirc (7) duoc sir dung khi giai quyét bai toan dinh vi lai ellipsoid s&
duogc bao toan trong qué trinh chuyén do cao tric dia toan cau H thanh d6 cao tric dia quéc gia H
trong hé quy chiéu khong gian qudc gia.

Chuing ta thﬁy rang viéc xdy dung cac diém khong ché khéng gian quc gia thudc hé quy chiéu
khong gian quoc gia thf:O phl{ong phap dugc trinh bay & trén cho phép loai bd su nghich Iy nay sir~1h
do sir dung 07 tham s6 chuyén toa do dX, dYy, dZ, &x.€y.&z.Am dugc cho trong (Huéng dan
st dung cac tham ) tilnh chuyén tr hé toa do quéc té WGS-84 sang WHé toa do quéc gia VN-2000
va nguoc lai) fié chuyén d6 cao quasigeoid‘hf)n hop GNSS/thily chuan g: = & — 7 thanh do cao
quasigeoi,d quoc gia & theg C(A)ng’thl'rc (.’?'). Bang cach nh}I vay ching ta s€ tao dugc day do cao quasi-
geoid quoc gia trén cac diém khong che khong gian qudc gia phuc vu viéc xay dung moé hinh quasi-
geoid quoc gia do chinh xac cao.

Nhan tién trong bai bao nay E:hl'mg ta s& kiém tra sy d(‘S,ng nhét ciia moé hinh quasigeoid toan cau
EGM2008-WGS84 trén lanh thd Viét Nam. Mot s0 nha trac dia Viét Nam cho rang mé hinh quasi-
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geoid toan cau EGM2008-WGS84 khong dong nhat trén lanh thd Viét Nam khi vin vao ¢ ring Viét
Nam thudc nude “Fill-in”, tic sb lidu trong lyc ¢ Viét Nam khong dugc st dung dé xay dung mo
hinh EGM2008. Thyc té khong phai nhu vay. O mién Nam Viét Nam, trong giai doan 1960 - 1961,
cac chuyén gia My (Whalen C.T., Schweninger J.B., Schoppand J.H.) d4 xay dung diém gdc trong
luc tai san bay Sai Gon va lién két voi hé thng trong luc qudc té Potsdam (1909) qua diém ToKyo
(Nhat Ban) va diém SinhGapor nho may L & R.G (Lacoste and Romberg Gravity — meters). Tir diém
gbc nay trong giai doan 1962 — 1964 d tién hanh do dugc 18 diém hang I 1a Tan An, M§ Tho, Vinh
Long, Sa Béc, Rach Gia, Long Xuyén, Bac Liéu, Chau Péc, Can Tho, Sai Gon, Pa Lat AP, ba Lat
(NGS), Nha Trang, Pa Nang, Quy Nhon, Hué, Bu6n Mé Thudc, PleiKu. Pd chinh xac & mire + (0,03
—0,07) mGal. Trong nhitng ndm 1973 — 1979, trén ving bién Viét Nam, nhiéu cong ty dau khi cua
cac nudc Anh, Phap, Italia, Na Uy, Lién X0 (cii) da tién hanh khao sat dia vat 1y theo cac 16 trén cac
céu tao duoc du doan 1a trién vong c6 dau va trén toan bo thém luc dia Viét Nam. Vao nhitng nim
1980, cac tau Poisk, Iskatel, Gambuxep, Malugin da tién hanh khao sat dia vat 1y, chi yéu la dia
chén trén mot sb ciu tao co trién vong nhu Bach HO, Rf”)ng, Dbai Hung. Cac dit li€u trong lyc, tir va
dia chin nong trén ving thém luc dia mién Trung va Péng Nam nudc ta di duge tau Attalance
(Phap) do nam 1993.

Trong tai liéu (Pavlis Nikolas K, Simon A. Holmes, Steve C. Kenyon and John K. Factor, 2012)
da thong bao rang khi xdy dung mé hinh trong trudng trai dat EGM2008 di sir dung cac hé sb diéu
hoa cau tir mo hinh trong trudng trai dat chi tir vé tinh ITG — GRACEO03S véi bac khai trién diéu
hoa 180 cua Vién Tric dia Iy thuyét (thudce truong Pai hoc Bonn, CHLB btic), thém vao d6 mdé hinh
nay duoc xay dung dua trén du an vé tinh GRACE. Dt li¢u trong lyc tr du an v¢ tinh GRACE da
bao phu lanh thd Viét Nam. Trén cac dai duong da st dung céc gia tri di thuong trong luc duogc xac
dinh bang phuong phéap altimetry tir cac du an vé tinh altimetry TOPEX, ERS-1, GEOSAT do céc
t6 chirc DNSC (Pan Mach) va SIO/NOAA (M¥) xac dinh ciing véi viéc xay dung mo hinh MDT
tuong ung (Steve Kenyon, John Factor, Nikolas Pavlis, Simon Holmes, 2007; Nikolas K. Pavlis,
Simon A. Holmes, Steve C. Kenyon, John K. Factor, 2008).

Nhu vay khong thé noi dugce 1a cac dit lidu trong truong dugc cac td chirc quéc té thu thap duogc
trén 1anh thd Viét Nam khong duogc st dung dé xay dung mé hinh EGM2008. Chi ¢6 cac s6 liéu do
trong luc chi tiét do nguoi Viét Nam thuc hién 1a khong dugc sir dung dé xay dung mo hinh
EGM2008. Khi chuyén d6 cao quasigeoid toan cau EGM2008-WGS84 vé mit quasigeoid Hon Déu,
chung ta duwgc mé hinh quasigeoid hon hop VIGAC2014 véi do chinh xac + 0,07 m Ha Minh Hoa,
va nnk, 2012; Ha Minh Hoa, Nguyén B4 Thiy, Phan Trong Trinh, Nguyén Nguyén Cuong va nnk,
2016). Vay mé hinh VIGAC2014 ¢6 dﬁ)ng nhét trén lanh thd Viét nam hay khong ?. Chung ta s& kiém
ta diéu nay. Do d6 cao quas1ge01d Z7tirmod hmh VIGAC2014 1a d96 cao qua51ge01d hon hop, nén
tir (6) suy ra cong thirc chuyén cao qu351ge01d Z " thanh d9 cao quasigeoid quoc gia ¢ & dang sau:

(10)

dday £ =Z+0890 m, Z - dd cao quasigeoid toan ciu EGM2008-WGS84.

Nhu vay trén 164 diém do cao hang I, I 6n dinh, duoc phan bd tuong dbi d@)ng déu trén lanh thd
Viét Nam chung ta c6 hai day d§ cao quasigeoid quoc gia hoan toan doc 1&p nhau:
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- Diy d¢ cao quasigeoid qudc gia ¢ nhan dugc tir két qua dinh vi lai ellipsoid qudc gia dugc tinh
theo cong thirc (6) v6i cac tham s6 dY,. d¥,. dZ,wgc cho trong (9) va ¢ 12 do cao quasigeoid hdn
hop GPS/thuy chuén;

- Diy d6 cao quasigeoid qudc gia & *nhém duogc theo cong thire (10) v6i cac tham sd d¥ 0. dY,. dZ,
duogc cho trong (9).

Cac hieu &, =&, - ,g: 1=1,2,..,164, da dugc cong bd trong (Ha Minh Hoa, 2017). Véi t = 2,5;
sty =GBE wm, gid trj cho phépld| = r.m;-.\/f =0,219, chung ta thdy ring 100% hiéu d déu dat han
sai, hiéu 16n nhat bang 0,195 m thudc mbe dd cao IVL-HT73. Nhu vay co thé noéi rﬁng mo hinh
quasigeoid toan cau EGM2008-WGS84 phan bd dong nhat trén 1anh thd Viét Nam, mic du d6 chinh
xéac ciia mo hinh chwa cao hon + 0,04 m theo yéu cau.

Viéc str dung hai ddy d6 cao quasigeoid qudc gia doc 1ap néu trén dé xay dung mé hinh quasige-
oid quoc gia khoi dau VIGAC2017 da dugc trinh bay trong (Ha Minh Hoa, 2018).

3. Két luin

Viéc xac dinh 07 tham s6 chuyén toa do dX), d¥y, dZ, &y.sy.&z7.Am  ti ellipsoid WGS84
quc té vé ellipsoid WGS84 qubc gia nho viée binh sai mang ludi thién vin - tric dia hang L, II truy-
én thong két hop voi cac tri do GPS trong hé toa do phang qubc gia khong cho phép chuyén doi
chinh x4c d6 cao tric dia toan cau tir ellipsoid WGS84 qudc té vé ellipsoid WGS84 qubc gia.
Nguyén nhan 13 do trong mang ludi thién vin - tric dia hang I, II truyén thong, do chinh xac do cac
canh trong cac ludi dudong truyén hang I, IT khong cao so v6i do chinh xac tinh toan cac chidu dai
canh nho céng nghé GNSS. Do d6 dai lugng thay doi ty 1¢ xich Am giita ITRF va hé toa d phang
qudc gia la kha 16n ¢ muc 107. Khi xay dung h¢ quy chiéu khong gian, dai hr(mg thay 601 ty 1¢ xich

Am s& xap xi bang 0. Dleu nay dam bao chuyen d6i chinh x4c cao d9 cao tric dia toan cau tir ellip-
soid WGS84 quc té vé ellipsoid WGS84 qudc gia. P6 1a co s xac dinh d6 cao quasigeoid d6 chinh
xéc cao trén cac diém khong ché khong gian qudc gia phuc vu viée xy dung md hinh quasigeoid
qudc gia dd chinh xac cao./.Q
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Summary

Improvement of the accuracy of the national quasigeoid model based on construction of the
national spatial reference system

Ha Minh Hoa
Vietnam Institute of Geodesy and Cartography

In a process of construcion of the national spatial reference system, based on a reorientation of
the WGS84 national reference ellipsoid with purpose of the best it’s fitting to the national quasige-
oid, we will can increase the accuracy of the seven parameters of coordinate conversion from the
ITRF to the national spatial reference system, especially of the scale change parameter between two
above mentioned coordinate systems. That allows us to accurately convert the global geodetic height
determined by GNSS technology from the WGS84 to the national spatial reference system serving
a construction of the highly accurate national quasigeoid model. This scientific article will prove a
correctness of this approach.O
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