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1. Dit v5n dE

Trong nhong thap ki da.qua, ke ti, khi xuSt hign
ne tn6ng dqo hdng vQ tinh toirn cAu GNSS, v5n d6
binh sai k6t hqp cac thdnh phAn d0 cao tric tlia
xac dinh tu tet qud do GNSS voi c5c gi6 tri dO cao
thriy. chu5n nhdn duqc ttr t6t qud do thriy ,chu5n
kuy6n th6ng vd d0 cao geoid tU m6 hinh the trong
truong toen cau ngay cang trd ICn quan trong.
Vi6c xem xet ve khia canh khoa hoc cia su ket
hop c6c hQlh6ng dq cao nay d.ugc dd cap cht y6u
trong van clC lap mO hinh va the hien thdnh phAn tri
dL? Cl6 cao 6 cdc di6m ma tai d6 t6n tai cac tri do
GNSSfthOy chudn vir dQ cao geoid. SU khac biCt
giria cdc thanh phan ndy duoc gidi thich la do su
khdc bi6t v6 m{t quy chi6u, c5c sai s6 dQ cao geoid
do.inh hudng crla thdnh phin budc s6ng dAi vdr
phAn cdn lai la cec sai s6 ng5u nhi6n t6n tai trong
cac thanh phAn dQ cao k6 tr6n.

Trong hau het cec truong hop, su khac biet nay
duqc lli.giii do su kh6ng d6ng nh5t trong circ
thanh phan aIQ cao geoid treng llrc bdi dnh hudng
cia sqr kh6ng phu hqp ci vd ea ph6n gidi vd alO

chinh x6c cia co sd df lieu trong lgc do duqc
cirng sr.r thi6u v6ng cia c6c tr! do ve tinh phqc vU

cho viQc nang cao s6 bac va hang c0a hirm di6u
hda. NguEc lai, c6c tri do GNSS vi thoy chudn
dLrgc cho ld c6 dnh hudng it t16n d0 lOch t6ng hqp
bdi d0 chinh x6c cao c0a kl thudt do GNSS tuong
d6i tinh c0ng nhu cOa k6t qud do thiy chudn.

Theo d6, vi6c sir dung k6t hop c5c thdnh phAn
dO cao trdc dia x5c dinh ttr k6t qua do GNSS, d0
cao thty chudn x6c dinh tU ket qud do thriy chuin
truyEn th6ng vd dQ cao geoid c6 duqc tir m6 hinh
the tranS huong todn cau la phuc vrJ cho c6c muc
dich: d5nh gid tlQ chinh x6c m6 hinh geoid trgng
lr,rc, xdy dr;ng c6c b6 mit hi€u chinh tr6n c5c khu
vuc thuc nghiQm md d d6 c6 srl dr,rng d6n viQc
chuy6n.tt6i qua lai gi0a ba thdnh phin dO cao k6

trCn va Ong dung k! thuQt do thiy chu6n GNSS de
xec dinh tlQ cao thiy chudn tir k6t qui do GNSS
ket hop voi m6 hinh geoid Aong l.uc thay cho
phuong phap do thty chu6n truy6n th6ng.

O diy cdn ph6i xem x6t theo hai khia canh khec
nhau, v6 m6t khoa hgc vir rlng dung thgc te nhu dd
dC cap d tr6n. X6t vd khia canh khoa hqc, nguoi ta
quan tam nhi6u hon d6n d6 l6ch tuyet d6i gioa ba
thdnh ph6n d0 cao sir dqng k! thu6t th6ng k6 vd
bien d6 dO lech, d0 lQch trung binh vi d6 l6ch
chu6n phuc vU cho viQc tl6nh gi6 kha neng ung
dqng cia cac mO hinh geoid treng luc hoac md
hinh thg trAng truong toan ciu. Dd l6ch tuong d6i
c0ng-rat quan trgng, tuy vay n6 chi d6ng vai-trd h6
trE b6 sung cho viec Clanh gi6 d6 chinh xac ke tren.

Nguqc lai, d6 phUc vU cho cac tlng dung hdng
ngay cia c6ng t5c do d?c, cdc cap m6y thu GPS
duqc sr] dung voi trqm co sd duqc dat tai di6m
m6c da c6 d0 cao, theo al6 yeu ceu v6 d0 chinh x6c
tuyet d6i .la kh6ng cin thi6t. Di6u ndy .ld bdi vi
thdnh phdn buoc s6ng ddi vd c6c ngu6n sai s6
kh6c trong dQ cao geoid c6 th6 Ctugc loqi tru bang
cdch tinh to6n ch6nh cao gi0a tli6m do voi di6m co
s0 duqc dat tai m6c da biet dO cao.

V6i viQc srl dqng cac ve tnh do treng luc
CHAMP, GRACE vd GOCE, c6c m6 hinh the trqng
trudng todn ciu c6 tlugc gAn tt6y d5 dugc tri€n
khai vdi s6 bac va hang rat cao ma theo d6 dQ
chinh xac Cla duqc nang len. MO hinh EGNI2008 la
mot vi du voi s6 bac ve hang cria hdm didu hda
cAu th6 trgng truong lCn d6n 2159. Vdi viec c6
duqc cac mO hinh th6 trgng trudng nay di md" ra
khi ning mdi trong viCc danh gia dO chinh xec cac
gie tri d0 cao chinh d6 c6 vir hieu chinh sai s6 th6
trong c6c co sd dir li6u thriy chudn. Di6u ndy ld
dac biQt quan trgng CI5i vdi c6c qu6c gia c6 mang
ludi co s& dQ cao duEc thyc hiQn thOng qua mang
ludi c6c m6c thriy chudn d6 kh6ng duoc binh sai
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G1'IM s{i cruYEil oE rnic on ni
tuong ctSi tuy6n tinh vdi dO tech t6n nh6t ta -0.764
m vd nh6 nhet ta -0.941 m, tuong t?ng v6i bi6n d6
ld 0.177 m. Mat khec, st5 luEng di6m iong trirng td
kh6ng nhi6u, chinh vi vay cd b6n m6 hinh toan hoc

Bdng 1 . Toa d6, dO cao cdc cli6m song trung

duoc stl dung c6 m*c dO phtl hqp tuong duong
nhau, vOi d0 lech chudn dat atuoc tOn nn6ita o.eZe
m vd nh6 nh6t le 0.873 m tuong *ng voi m6 hinh s
tham s6 vd m6 hinh 4 tham s6.

Do vi T.dia {d6) D6 kinh T.clia (dO) Nn'"u (m) 
.

107406 21.005853 -23.A94 2.451
tv-01 21.077006 -r? o20 29 o06

21 .945lv-02 21.047390 -23.723
lv-06 21.077726 -23.818 0.059
tv-09 21.042929 107.285742 -23.881 79.644

21,042654 107.316612 -0.941
21.015537 107.291332 -0.862:
21.022649 107 .325347 -23.761, -0,909

-0.903lv-18 21.001252 -23.718

o.o@

-o.100

o.200

-o 3{)()

,o400

-o,500

-o600

4.7(n

-o800
-o_soo

H.1.-Khodng ch6nh d6 cao geoid GPSlThity
chudn vd dd cao geoid mb hinh EGM2008 tftn
ctic di6m song tring

Bdng 2. Khodng chenh d0 cao geoid GPS/thiy
chudn vhi CIQ cao geoid ben mO hinh EGM2OOb
tru6c vd sau khi st)r d1ng cdc m6 hinh ben hec

4. Tinh toin ttQ cao thriy chuan tr) s6 ti6u tto
song trtng GPS/Thty chuin kiit hEp m6 hinh
trgng trudng toin ciu EGM20O8

H.2. So dd phdn t6 Adni cung va di6m tinh

C6c tham s6 tinh duoc sE duoc s0 dqng vdo muc
dich tinh to6n dQ cao thoy chudn cho 04 di6m con lai
dtrng ldm k6t qud kiem tra. D6 l6ch v6 k6t qud tinh
to6n vii s6 li6u ban diu phdn 6nh dO chinh x6c cia
viec tinh to6n. Kh6c vdi ph6n thuc nghiem d tren, 6
nQi dung thr,rc nghiOm ndy, m0c d6 phir hop cia cdc
m6 hinh toen hoc de duqc thC hiCn 16 rdn-g hon..K6t
qui tren Bdng 3 vd Bdng 4 cho th6y mO hihh da th0c
bAc hai cho dQ chinh xac t6t nh6t, trong khi d6 m6 H.5
tham s6 cho dg chinh xdc kem nhat, voi dO tech
chuSn tuong *ng la 0.008 m v?r 0.131 m. Mit kh6c,
do sU phan b6 vi tri cac ali6m (hinh H.2) n€n di6m tV-
09 cho ket que tinh toAn voi dO chinh x6c k6m nh6t

Th6ng s6 max

Trudc -0.941 -0.075,

4-T.S6 -0 926

5-tso '..0:932

O.thfc b6c 1 '0.811
D.thuc bdc 2 -0.e35

T6n rli6m

lv-12'

lY:lL
tv-16

,!

cho mO hinh toen hoc lua chon, so cl6 phdn b5 c6c
di6m dugc th6 hi6n ir6n hinh H.2.

Trong t6ng s6 g Oiem song trirng k6 tren, ching
t6i chon rq 05 di€m duoc phdn b6 tuong O6i Oeu
vd bao quanh khu vgc thgc nghiQm vdi vai trd lam
c6c di6m c0ng dtng vdo viCc tinh toAn c5c tham s6

t 0?64
,i.?sz
[,.r6o

std

0.876

0.873

0.878tdr'-z-;]

38 G0[G ilGnEP m6 sd zr . zorr



8102 - 0Z 0S 9r[ dirHol{ 0il0c

nq1 ugny uginbN :det uilq na,6N
'suoIecrldde

OuuaeurEue rol uo[eurtlJalap gq6raq pue 6urlapour
' proa6 leqolo n6uno1 I'I pue 'y'g 'ei(orsl 'e

sJae.,9'Dltuolesset[ ]o
I1s:anu6 agolsuv ',zpeu,e oJdu:r 1q6raq cueu,or+Jo
Jo proae ocaelg ut suoqeNesqo 1q6eq cqauoqyo
pue proe6 'Sde palecolloJ ro pau4snfpy. 'souegupuy
'6 1 'speuo6ug 'N'n 'so6ro1 S'C 'so^Etzl 'N'l 'Z

'eppueC'eueqy-'fu e61e3 1o trlstantun,,slro/\ lau
proa676url;erayg6C pautquoc lo luatulsnlpe
aql uo. 666! 'sueprs 0'1 1 'sr)teqoy c !

oYHy l'lrvHr nir'r rv.I

tr'cdnp lep cgx r.luJrl3

0p u?p qulp l?^nb e^ lgt{c uaq} 94 ren 6ugp 6u1c
npc ueol ouonll 6u0I ?ql qulq gu doq le{ ugnqc
[r:rqySaC 6ur14 6uos o1i 9nb 19>1 4r1 ugnqc',(pqf oec
0p rluip c?x ugol r?q 6uol dotl nqd cOq ugol tlutrl
gu.r uoqc enl cot^'u ] e dgc ep pp nqu norl 9s reol
cpc doq l?I les qulq ep u?^ nqu n] 6uon1 p

'nPc upol r^ r.leqd u?I ceql n?!l gs
reot n?!qu en ugnqi [1qySaC 6ur.r4 6uos op nQrl Qs
nqu 6irlc quq fn 41 oec op nAll gs'rtu[ '5^ cnl 6u64
'6u9q1 6upq c,frt 6u0rl'lgp lPu cfil 6u04 op norl gs
nqu npc ugol 6uqn.r1 bu'O+ grll qulq guJ 6uoJl ddq
qc!] conp op norl 9s rll conp 9c pnb 191 cgo Ep r9l
6uhp ucl dgqd oqc 

^Eu 
ruEl catn rq1 pq>1 upol upoq

el npc u?ol 6uon4 6u0Jl ?q] qulq gur to^ ugnq3
[r]qysaC 6unrl 6uos op nQlt 9s doq 191 6urrp
4s upnqc 

^!ql 
oec Op quip cgx ?p uen'Aeu uglq

nqu oec lpJ 6ueq p^ cCq os to^ npc u?ol 6uon4
buo4 ?ql qulli gLu 3gc enc tQp el ns ton .c

.g00ZyIO3 ngr upo] Buerul
6uo4 gql qutq gu-r pl 9p'Apu ogq rpiq 6uor1 .ngc

ueol 6uqn4 6uo4 9q1 qutq guJ ol ,(gl n9-o upot prod6
oec 0p ro^ ugnqc [pqyg69 op gnb 191 4] quip cAx
conp 0q c,tc proa6 oec 9p e,0r6 qu?qc 6upoq4 enc rgp

uglq lenl 
^nb 

opx qurqc p^ np 
^-Ep 

que upqd e| e1q6u

93 6un3 'op on^ nl.l)l u?4 0q cnc proe6 lPur ?q erJc l-gb
uglq lent r(nb cax qulqc p 0p I?p qu9 upqd 9p ngl
Op cpc oqc oes '6un4 6uos urg6l cgc p| elqbu 'nQll

Op es oc r.rp 9c lErld lgq lap Bqu dor.l Qrld coq upol
qulq gur sdnp qup cpx pul qJ 

-?p 
u?!qu Inf 

^pu 
ogq

rpq 6uoJl u-?p !9u conp ddq l9I les qutq g.p ugn 6uo4
6u64 uenb lg: eltl6u 4 gc tupt cQn pl cn^ nqq 6ur3
rO^ lgqu ddq nqd cor.t ugol qutq Qr! r.tuip c9x ?p u--ei

'r(?n il qutqC 9p oil^ nql cAc e proo6 tPtu ?q a^ ]Otd
o9r.ll ,ls u?p upp nequ cpql cn^ nqt cgc e ]pb rp,r1

6ug1 6uo4 lgqc tC^ 0p lguJ ?.^ lolq cgql ns oO q
'?t cfir.tt 6unp 6u4 pr c6q eoq{ quEc

erql 9^ Ec l9lrll uec leJ pl npc upol Euerul 6uort

9ql qutr.l gru 4l proa6 oec Op ?^ 6ugul u?[n:] u?n{c
r(6q1 op pnb 191 4l cdnp uCqu upnqc Inql oec 0p irl
g16 cpc rO^ 969 op pnb 191 4l r.luip cpx eip cp4 oeo

Qp ugqd qupql cgc doq ]gI les qutq ?p ue^'SSN9
n9o upol i^ quip 6ugqt 0H enc lep er ns lqn e

:nes nqu u9nl l?I 9s
]oui er lnr r9l 6unqc 'u0rrl6u cnq] n0rl Op cgc tg^
lgp p!6 qugp'qc11 ugqd 'ugo1 qu;r pnb 1e1 cgc 4r1

ugnt lgl p^ lgx ugqN .9

Ail) :!^ ua1) al wgu wglp cpc let gOOZwgj tlulq 9w
ugtl ploeb oec 9p e^ u?nqc i1tll oeo gp'eip cpq oec
W ,!Jl finp qug ploeb oec 0p Ltugttc 6ugoq1 rc.t lns
Ou ploab oec Ap Ltugltc dupotpt ?t! 6ug1t ', 6ugg

Agw :i^ uaG) e4 ueDl
w?!p c?c lel SOOZW1J qultl 9w ugtl ptoeb 6ec
0p e^ u?nllc lpql oec _ep 'e!p cptt oec 0p q c .np
t1u11 ptoab oec Op ttu?tlc dugotqtl qa t{r,s rQu ptoeb
oec 0p ttuQtlc 6ugoq>1 e4$ WOI 0G 'e 6u?a

zoo o p^ (zr-nt p^ 60-nt ur?!p) , uoo J'JrtHBfli
ryqu gqu p^ ]Pqu u9t rt€l op !9 'uoq oec n-ap 6ugp
ns 9c uQo pui uoq l9l gnb 191 oqc 6u4qu 6u'9q1 req
cCq c4ql ep qulq gur ugqu r(rq 'qutq gur ugq E3 ue4

9r uio cIur I0 rtrnrc 9s IIINC

68

800 0800'0

620 0.620.0i1

t8t 0LZI'A
9e0'0920 0

060T10/10 I
rzi-o l

-6ooq€Jon 
l

e00 0

t?0.0
e€oo fo/rjo l rron


