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SU DUNG PHUONG PHAP HIEU CHINH TOAN HQC CAC
TRI PO KEP TRONG VIEC KIEM TRA VA HIEU CHINH
SAI SO HE THONG TRONG HAI DAY PQ CAO CHUAN

TOAN CAU VA PO CAO CHUAN QUOC GIA

HA MINH HOA
Vién Khoa hoc Po dac va Ban db

Tém tat:

Hai day cac d6 cao chuan toan cau va dé cao chuan quéc gia trén cac diém GPS/thdy
chuén dugc st dung dé xéc dinh thé trong trirong W, cia mét geoid cuc bo. Bai bao khoa
hoc nay trinh bay cac két quéa st dung phuong phap hiéu chinh hiéu tri do kép dé phat hién,
hiéu chinh sai s6 hé théng trong hai day gia tri néu trén va dé xuét tiéu chi xac dinh day
gié tri bi sai s6. Cac két qua thir nghiém trén 17 diém d6 cao hang | c6 do GPS da xac nhan
st hiéu qua cua phuong phap dwoc nghién ciru.

1. D4t van dé

Vé&i muc dich xac dinh thé trong trwéng clia mat geoid cuc bdé Hon DAu (hodc dod cao
H, ctia méat geoid cuc bé Hon DAu so véi mét geoid toan cau va ciing 1a dd cao cla mat
quasigeoid cuc bd Hon DAu so véi mét quasigeoid toan cau), trong cac tai lieu (Ha Minh
Hoa, va nnk, 2012; Ha Minh Hoa, Nguyén Ba Thay, Phan Trong Trinh va nnk, 2016) da st
dung cac di¥ lieu sau day trén cac diém do cao hang I: di¥ liéu x&r ly GPS (cac toa do trac
dia B,L,H twong (ng voi ellipsoid WGS-84 quéc té); do cao chudn H” quéc gia; d6 cao
quasigeoid toan cau £ tlr md hinh quasigeoid toan cdu EGM2008 da duwgrc to chirc NGA
(My) quy chuyén tir ellipsoid Trai d4t trung binh TFS2008 vé mat ellipsoid WGS-84 quéc té
(dé tién s dung md hinh quasigeoid toan cau EGM2008 twong (ng véi ellipsoid WGS84
quéc té dwoc goi la md hinh quasigeoid toan cdu EGM2008 — WGS84).
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Trén hinh 1, déi VO’I diém do cao hang | dwoc ky hiéu 1a M: H}, -d6 cao chuén hang |
trong hé d6 cao qudc gia HP72 twong (rng v&i mat quasigeoid cuc bé Hon DAu;

Eﬁ{ - d6 cao trac dia toan cau twong ng véi ellipsoid WGS-84 quéc té va duoc xac
dinh bang cong nghé GPS; é’M - dé cao quasigeoid toan cau dwoc xac dinh ttr mé hinh
quasigeoid toan cau EGM200§ - WGSS4, thém vao do cac gia tri néu trén dwoc chuyén
vé hé trieu 0 theo quy dinh qudc té.

Trong cac tai liéu (Ha Minh Hoa, va nnk, 2012; Ha Minh Hoda, Nggyén Ba Tht]y, Phan
Trong Trinh va nnk, 2016), viéc st dung cac dg cao trac dia toan cau # d6 cao chuan quéc
gia H” va dd cao quasigeoid toan cau gf,‘ da dwoc chuyén vé hé triéu 0 trén cac diém do
cao hang | nham hai muc dich:

Muc dich 1: Danh gia thé trong trudng W, ciia mat geoid cuc bd Hon D4u (hoac dd cao
Hp cia mat geoid cuc bé Hon DAu so v&i mat geoid toan cau va ciing la do cao ctia mat
quasigeoid cuc bé Hon D4u so véi mat quasigeoid toan cau);

Mug dich 2: Xac dinh quan hé gitra méat quasigeoid cuc bé Hon DAu va mat quasigeoid
toan cau dé xay dwng mé hinh quasigeoid cuc bd VIGAC2014 va danh gia do chinh xac
cta mo hinh nay.

Pé dat myc dich 1, thé trong trudng W, clia mét geoid cuc bd Hon Dau dwoc xac dinh
tir viéc gidi hé phwong trinh sé cai chinh

v, =Wy +([#y - ,;) (i=1,2,..,m) "
theo diéu kién Z" =min c(a phwong phap binh phwong nhé nhat, & day n — tbng sé cac
diém do cao hang | dwoe str dung; W, = 62636856.00 m?.s - thé trong trwdng cla mét
geoid toan cau; dai lwong y;=7;d;; y; - diatri trung binh cua gia tbc lwe trong trudng
chuén tai diém i dwoc xac dinh theo cong thirc:

7 =74 —0.000001534.H] —0.000000000000036.(H! )* <m.s™ >
con gia tri yp (don vi m.s?) déi voi ellipsoid WGS84 dwoc xac dinh theo cong thirc:

Yo = 9,?803253359{1 +0,00530248.sin? B—0,0000058497.sin> 23) <ms %>,

d; - hiéu gitra d6 cao chuén toan cau Efy va dd cao chuan qudc gia H} dwoc xac dinh
theo cong thic:
d,=H]-H],
(2)
thém vao dé dd cao chuan toan cau dugc xac dinh theo cong thirc:
Hl=H -¢.
I i (3)
Sau khi da xac dinh dwoc thé trong truong W), clia méat geoid cuc bd Hon DAu, dé dat
dwoc muc dich 2, mbi quan hé gilra mat quasigeoid cuc bdé Hon D4u va mat quasigeoid

2 TAP CHi KHOA HOC PO BAC VA BAN DO SO 34-12/2017



Nghién citu

toan cau duoc thiét 1ap theo cong thirc:
¢=C+H,,
(4)
¢ day é - d6 cao quasigeoid cuc bd Hon DAu; Hp-dd cao cua mat quasigeoid cuc
bd Hon DAu va mat quasigeoid toan cau va dwoc xac dinh theo cbng thtre:
= l"?u _Wo
r
Cac két qua nghién clru trong cac tai liéu (Ha Minh I-!(‘)a, va nnk, 2012; Ha Minh Hoa,
Nguyén Bé Thay, Phan Trong Trinh va nnk, 2016) cho thé trong triwd'ng clia mat geoid cuc
bd Hon Dau W, = 62636847,291 m’.s*; d6 cao Hy = 0,890m thém vao do sw khdng déi cla
dai lwgng H, trén Ianh thd Viét Nam va toan cau da duoc nghién clru trong nhiéu tai liéu,
vi du Ha Minh Hoa, va nnlg, 2012; Ha Minh Hoa, Nguyén Thi Thanh Hwong, Lwong Thanh
Thach, 2015; Nguyé&n Tuan Anh, 2015; Ha Minh Hoa, 2016.
Khi ky hiéu &, = H,—H? 1a do cao quasigeoid GPS/thdy chuan trén didm dd cao i, luu y
(3) va dat (4) vao (2) chung ta nhan dwoc hiéu:

a?:di-H():é:i-é'i

H,

(5)

la d6 chénh cla d6 cao quasigeoid GPS/thly chuén so v&i do cao quasigeoid cuc bd

& (4) trén diém d6 cao i, & day hiéu d, =d,—H,=d,—0,890 m (5) dwoc st dung dé

danh gia do chinh xac clia mé hinh quasigeoid cuc bd VIGAC2014 dwoc xay dwng dwa
trén cong thire (4) va md hinh quasigeoid toan cau EGM2008 — WGS84.

Pé nhan duoc gia tri thé trong trwéng W), clia mat geoid cuc bd Hon Déu tir viéc giai
hé phwong trinh sé cai chinh (1) dwéi diéu kién iv?:mi" cta phwong phap binh phwong
nhd nhét sao cho gia tri nay gan nhét véi gia tri thl_;é clia né va co sai sb trung phwong nhd
nhét, theo dinh ly Gauss — Markov, cac hiéu d;, i = 1,2,...,n, khdng dwgc chira sai sd hé
théng va sai sé thd (xem chirng minh dinh ly Gauss — Markov trong tai liéu Markuze Y.1.,
1990).

Van dé khoa hoc dwoc dat ra a phai ’kiém tra sy c6 mat, tim kiém va hiéu chinh cac tri
do c6 chira cac sai sO hé thong va sai so thd nham dat dwoc hai muc dich néu & trén. Khi
dé gia tri thé trong trwong W, ciia mat geoid cuc bé Hon Dau sé duoc xac dinh mét cach
tin cay nhat. Pay ciing 1a muc dich cta bai bao khoa hoc nay.

2. Giai quyét van dé

Khi coi cac dd cao chuén toan cau H/,i=12,..n va cac do cao chuan qubc gia H/
i=1,2,...,nla hai day “cac tri do” doc lap, thi cac hiéu d;, i = 1,2,...,n, chinh la cac hiéu cua
cac tri do kép. Khi do, viéc kiém tra sy c6 mat cla sai s6 hé thdng C trong cac hiéu trén
hoan toan dwoc thwc hién nhd phwong phap hiéu chinh cac tri do kép (Bonsakov, V. D.,
Gaidaev, P. A., 1977), theo d6 dbi véi cac hiéu E! i=12,.,n, dwoc xac dinh theo cong
thire (5), néu thda man diéu kién
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(6)

i=l

thi cac hiéu d,, i=1,2,..,n, ch(ra sai sd hé théng C va sai sb hé thdng dwoc xac dinh

]

theo cbng thirc:

o= @)

8=, 8)
Céc hiéu i i=12,.,n, dwoc loai bd sai sb hé théng co6 dang:

d =d +C. )
Chung ta nhan thy rang qua trinh kiém tra, tim kiém sai s6 hé thdng C trong céc hiéu
d,=d,—H, la qua trinh 13p gan lién voi viéc xac dinh dd cao H,. Trong thyc té gia tri dau
tién cua dd cao Hy dwgc xac dinh nhd 09 diém co s& ctia md hinh VIGAC2014 (xem cac
tai lieu Ha Minh Hoa, 2014; Ha Minh Hoa, Nguyén Ba Thay, Phan Trong Trinh, Nguyén
Nguyén Cuwong, va nnk, 2016).

Trong trwdng hop phat hién dwoc sw cd mat cla sai sd hé thdng C trong cac hiéu
d,=d—-Hy, lwvu y do cao Hp la dai lwgng khong ddi, khi so sanh cac hiéu d; (2) va
d=d-H, , nay sinh hai: Trong day d6 cao chuén toan cau Hyva day d6 cao chuan quéc
gia H” day dd cao nao chira sai sb hé théng C ?. Cau tra I khédng c6 san trong ly
thuyét hiéu chinh cac tri do kép. Ching ta sé& tim kiém I&i giai dap cho cau héi. Tw (9) lwu
y (2) va (5) chung ta co:

STy pgr 3
d.—H- -H; +0C—-H,. (10)

Bay gio chung ta gia thiét rdng d6 cao chuan toan cau Hy c6 chira sai s6 hé théng C
va tién hanh hiéu chinh dé cao chuan nay theo céng thirc:

/4 = ¥ : | =
H,. _H:‘ +oC, i=12,.,n. (1)
Khi d6 cong thire (10) dwoc viét lai dwéi dang:

Y

Néu gia thiét trén la dung, thi hiéu 5’, (12) sé c6 gia tri rat nhé (nhé hon gia tri d, co
chira sai sb hé théng C). Néu gia thiét trén Ia sai, tirc do cao chuén quéc gia H] chira sai
s6 hé théng C, thi khi ky hiéu d6 cao chuan quéc gia dwdi dang H/ = ﬁ;’+c, & day ﬁj’
- gia tri d6 cao chuén quéc gia khéng chira sai sb hé théng (gia tri chinh xac), lwu y (8) va
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(12), hiéu a:g. (12) s& bang d, = H? - A7 —2C—H, va s& cb gia tri rat I6n (I6n hon 2 13n sai
s0 hé thdng C). Nhw vay, khi hiéu chinh d6 cao chuan toan cau Hiy theo cong thire (11)
va dwa vao do Ion cla cac hiéud, (12) ching ta sé xac dinh dwgc: ddy do cao chuan toan
cau H!-y hay day do cao chuén quéc gia H} chira sai s6 hé thng C.

Bang phwong phap kiém tra, tim kiém cac tri do c6 chira sai s6 hé thdng dwoc trinh bay
& trén da phat hién duoc sai sé‘hé thdng trong cac do cao trac dia I dwoc Cuc Do dac
va Ban do6 Viét Nam xac dir]h bang cong nghé GPS trong giai doan 2009 — 2010 trén 17
didm do cao hang | bao gdm I(BH-HN)26, I(BH-HN)33, I(BH-HN)39, I(BH-HN)42, I(BH-
HN)48, I(HN-VL)4-1, I(HN-VL)6-1, I(LS-HN)22, I(LS-HN)29, I(LS-HN)36, I(HP-NB)14A,
I(HN-HP)11A, I(HN-HP)2A, I(HN-HP)5, I(HN-HP)7, I(HN-VL)10A va I(HN-VL)28-1. Riéng
do cao tréc dia tai diém I(HN-VL)28-1 cé chira sai sb hé thdng C = -0,454 m va da dwoc
hiéu chinh. Trwong hop nay khéong dwoc nghién clru trong bai bao nay do d6 Ién cua sai
sb hé théng khac so véi sai sb6 hé thdng trong 16 diém diém dd cao hang | dau tién.

DGi v&i 16 diém hang | dau tién, trong bang 1 trinh bay cac d6 cao chuén toan cau H,-y
trong hé triéu 0, trong bang 2 trinh bay cac hiéu d,, i=1,2,..,16, dwoc xac dinh theo cong
thire (5). (Xem bang 1, 2)

Bang 1
Do cao quasigeod toan
- Didm Do cao tréc‘dia ﬁz trong hé| cau 5; tr mod h‘|nh‘ b6 ca0 chudn toan cAu
trieu 0 (m) EGM2008 trong hé trieu - I
0 (m) H]=H,-¢,
1 [(BH-HN)26 1.075 -29.426 30.501
2 [(BH-HN)33 -14.653 -29.211 14.558
3 [(BH-HN)39 -16.056 -28.902 12.846
4 [(BH-HN)42 -19.656 -28.648 8.992
5 [(BH-HN)48 -18.783 -28.327 9.544
6 [(HN-VL)4-1 -22.442 -27.868 5.426
7 [(HN-VL)6-1 -23.038 -27.575 4537
8 I(LS-HN)22 -13.468 -27.472 14.004
9 I(LS-HN)29 -22.865 -27.823 4.958
10 I(LS-HN)36 -19.571 -28.099 8.528
11 I(HP-NB)14A -24.208 -26.401 2.193
12 [(HN-HP)11A -22.837 -26.887 4.050
13 [(HN-HP)2A -19.765 -28.153 8.388
14 I(HN-HP)5 -22.340 -27.872 5.532
15 I(HN-HP)7 -23.037 -27.589 4.552
16 I(HN-VL)10A -20.987 -27.105 6.118
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Béang 2
Hiéu
D6 cao chuan H Y trong hée ==
STt biém d6 cao HP72 tron; he tr?éu 0 d;=H7 -8 _ e
(m) d,=d; —0,890 m
1 I(BH-HN)26 29,368 1.133 0.243
2 I((BH-HN)33 13.102 1.456 0.566
3 I(BH-HN)39 11.385 1.461 0.571
4 I(BH-HN)42 7.558 1.434 0.544
5 I((BH-HN)48 7.974 1.570 0.680
6 I(HN-VL)4-1 3.956 1.461 0.571
7 I(HN-VL)6-1 3.066 1.471 0.581
8 I(LS-HN)22 12,674 1.330 0.440
9 I(LS-HN)29 3.556 1.402 0.512
10 I(LS-HN)36 7.039 1.489 0.599
11 I(HP-NB)14A 0.868 1.325 0.435
12 I((HN-HP)11A 2,758 1.292 0.402
13 I((HN-HP)2A 6.828 1.560 0.670
14 I((HN-HP)5 3.938 1.594 0.704
15 I((HN-HP)7 3.046 1.506 0.616
16 I(HN-VL)10A 4,764 1.354 0.464

7 N - 7 16 —_—
Chung ta thay tlr bang 2 rang cac hiéu d, co gia tri kha I&n va cé cling dau. ) d, =8.598 m.

i=l

6 _ 16 B
Do didu kién (6) \gaﬂ\ =8.5982025x) d|=2.150 {h3a man, nén day cac hiéud,, i=12,..,16,
16
2.4,

chira sai s6 hé théng C=E_-053Tm
==l ;

Nhw vay sb hiéu chinh sai sb hé théng &C =-0.537 m.

Chuing ta gia thiét rdng cac do cao chuan toan cau H/,i=12,..,16 chia sai sb hé théng.
Trong bang 3 trinh bay cac dé cao chuan toan cau ﬁf,i:l,Z,..,lG dwoc hiéu chinh theo
cong thirc (11) va trong bang 4 trinh bay cac hiéu ;7: ,i=12,...16, dwoc tinh toan theo cong
thire (12). (Xem bang 3, 4)

So sanh cac hiéu d trong bang 2 va cac hiéug trong bang 4 chung ta thdy rang céac
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Bang 3
D¢ cao chuan toan cau T D6 cao chuan toan cau
- Db 7y _ E _z SO hiéu chinh ﬁ? _ E?’ e
z z vz oC=-0.537 m z z
(m) dwoc hiéu chinh (m)

1 I(BH-HN)26 30.501 -0.537 29.964
2 I(BH-HN)33 30.501 -0.537 29.964
3 I(BH-HN)39 14.558 -0.537 14.021
4 I((BH-HN)42 12.846 -0.537 12.309
5 I(BH-HN)48 8.992 -0.537 8.455
6 I(HN-VL)4-1 9.544 -0.537 9.007
7 I(HN-VL)6-1 5.426 -0.537 4.889
8 I(LS-HN)22 4.537 -0.537 4.000
9 I(LS-HN)29 14.004 -0.537 13.467
10 I(LS-HN)36 4.958 -0.537 4.421
11 I(HP-NB)14A 8.528 -0.537 7.991
12 I(HN-HP)11A 2.193 -0.537 1.656
13 I(HN-HP)2A 4.050 -0.537 3.513
14 I(HN-HP)5 8.388 -0.537 7.851
15 I(HN-HP)7 5.532 -0.537 4.995
16 I(HN-VL)10A 6.118 -0.537 5.581

hiéu;.x:;z’T dwoc loai bd sai s6 hé thdng trong bang 4 cé gia tri kha nhd. Khi kiém tra day cac
16 ~ 16
> d,[=0,006<0.25x)"

fml

Do d6 trong day cac hiéu d, trong bang 4 khdng con chira sai s hé thong niva va gia thiét

J,.| =0.25x1.458 = 0.364.

hiéu (ﬂ?‘( trong bang 4 chung ta thay rang

il

vé su ton tai sai sb hé thdng trong day cac do cao toan cau H/,i=1.2,..,16 dwoc chap
nhan.

Trong cac tai liéu (Ha Minh Hoa, va nnk, 2012; Ha Minh Hoda, Nguyén Ba Thay, Phan
Trong Trinh va nnk, 2016), cac dd cao toan cau dwoc hiéu chinh ﬁf,i =1,2,..,16 trong bang
3 dwoc st dung dé lap hé phuong trinh s6 cai chinh (1), con cac hiéu dugc hiéu chinh
d ,i=12,.16, dwoc s dung dé danh gia do chinh xac clia mé hinh quasigeoid khéi dau
VIGAC2014.

Dén day lai ndy sinh cau héi: do trong day cac dd cao toan cau H7,i=1,2,..,16 chira sai
sb hé théng, vay sai s6 hé théng thudc cac do cao tréc dia H,,i=12,.16 hay thudc cac
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d6 cao quasigeoid toan cau &,,i=1.2,..,16
?. Dé trad 16 cau hdi nay, bang cach twong
tw nhw trén, chung ta lam nhw sau. Lwu y
coéng thire (3), ching ta viét lai cong thirc
(11) dwoi dang:

ﬁ‘r=17j_§+5c, i=12,.,n.  (13)

Khi gia thiét rang do cao tréc dia H, c6
chtra sai sO hé, thong C va tién hanh hiéu
chinh d6 cao trac dia nay theo coéng thirc:

H;,=H +6&C, i=12,.,n, (14)
1

Béng 4
Cac hiéu
STT piém  |d, =H] -H! —0.890 m
dwoc didu chinh (m)
1 I(BH-HN)26 -0.294
2 I(BH-HN)33 0.029
3 I(BH-HN)39 0.034
4 I(BH-HN)42 0.007
5 | 1(BH-HN)48 0.143
6 I(HN-VL)4-1 0.034
7 | 1HN-VL)E-1 0.044
8 I(LS-HN)22 -0.097
9 I(LS-HN)29 -0.025
10 | I(LS-HN)36 0.062
1" I((HP-NB)14A -0.102
12 I(HN-HP)11A -0.135
13 I(HN-HP)2A 0.133
14 I((HN-HP)5 0.167
15 I(HN-HP)7 0.079
16 I(HN-VL)10A -0.073

céng thirc (12) dwoc biéu dién duwdi
dang:
HI =H -¢, i=12,.n (15)
Néu gia thiét néu trén la dung, thi cac gia
trj d cao chuén toan cau H/ duoc xac dinh
theo cac cong thwrc (11) va (15) sé trung
nhau. Néu gia thiét néu trén 13 sai, tlrc cac
d6 cao quasigeoid toan cau £ chira sai sb
hé théng C, thi khi ky hiéu dé cao quasige-
oid toan cau Z = +¢, & dayl, - giatr
chinh xac cla dd cao quasigeoid toan cau
(khéng chira sai s6 hé thdng), lwu y (8), (14)
cbng thire (15) nhén gia tri

—

HY=H - -2C, i=12,..n,

c6 sai sb hé thdng rat Ién bang 2C.

Nhw vay bang cach sk dung gia thiét
rdng do cao tréc dia H, c6 chiva sai sb hé
thdng C va hiéu chinh cac do cao trac dia
theo cong thirc (14), ching ta hoan toan cé
co sé khoa hoc dé xac dinh: sai s6 hé théng
C thudc cac do cao trac diaH, ,i=12,..,16
hay thubéc cac dé cao quasigeoid toan cau

£ ,i=12,..,16 V&i muc dich xac dinh xem
sai s6 hé thong C thudc cac do cao trac dia
H,,i=12,.,16 hay thudc cac do cao quasi-
geoid toan cau £,,i=1,2,..,16 , trong cac tai
liéu (Ha Minh Hoa, va nnk, 2012; Ha Minh
Hoa, Nguyén Ba Thay, Phan Trong Trinh va
nnk, 2016) da s dung gia thiét rang d6 cao
trac dia H, co6 chira sai s6 hé théng C va
hiéu chinh cac d6 cao tréc dia theo coéng
thire (14). Do cac gia tri d6 cao chuén toan
cau Hl?’ duwoc xac dinh theo cac céng thirc
(11) va (15) trung nhau, nén gia thiét dwoc
st¥ dung la dung.

Véy tai sao do cao trac dia nhér] duoc :[l‘J’
cac két qua xt ly dir lieu GPS bang phan
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mém GPSurvey c6 thé chira sai sb hé théng 2. Trong tai liéu (Lau Ngoc Nguyen, Viet Tuan
Duong, and Richard Coleman, 2016) d& théng bao cac két qué do GPS trén mang lwéi bao
gdm 67 baselines doc 1ap tai Hai Dwong vao nam 2014 va xt ly di¥ liéu GPS bang phan
mém TBC v 2.0 (phién ban sau clia GPSurvey). Két qua xir ly GPS cho thdy mot sb base-
limes c6 sai s6 hé théng & mirc mét vai dm. Cac nghién ciru thér nghiém trong tai liéu trén
cho thay trong diéu kién ciu hinh vé tinh khéng tét, tang dién ly bién thién manh va & mot
s6 diém GPS anh hwéng cta hién twong da dwéong truyén Ién, phan mém TBC v 2.0
khong cho 1&i gidi Fixed chinh xac khi giai tri nguyén da tri. Ngoai ra, viéc xt ly cac di liéu
GPS dé xac dinh cac baselines v&i cac chiéu dai Ién hon 30 km bang phan mém
GPSurvey c6 thé gay ra sai s6 hé thdng la van dé can phai duoc tiép tuc nghién ctu rat
nghiém tuc.

Trong céc tai liéu (Ha Minh Hoa, va nnk, 2012; Ha Minh Hoa, Nguyén Ba Thay, Phan
Trong Trinh va nnk, 2016) cac hiéu d, = HY - H] (2) con dwoc kiém tra 1an cudi kha ning
chiva sai sb hé thdng va sai sb thd theo tiéu chudn Smirnov. Tuy nhién, van dé nay khéng
thudc néi dung nghién clru cua bai bao nay./.

3. Két luan

V@i viéc phat trién manh mé cac tién bo hién dai ciia khoa hoc — ky thuat vao viéc giai
quyét cac bai toan tréc dia vat ly doi hdi cac nha trac dia phai str dung cac cdng cu hién
dai clia Ly thuyét hiéu chinh toan hoc cac dir liéu tréc dia trong bbi canh cac ngudn dir liéu
tréc dia ngay cang da dang, phong phu nham phan tich, danh gia, phat hién va loai bd cac
sai s6 hé thdng va sai sb tho trong cac div liéu trac dia, dac biét khi gidi quyét cac bai toan
tréc dia vat ly theo phwong phap binh phwong nhd nhét. Trong bai bao khoa hoc nay da
st dung phwong phap hiéu chinh toan hoc céc tri do kép dé danh gia, phat hién va loai bd
cac sai s6 hé thdng trong cac di liéu x&r ly GPS, dd cao chuan quéc gia va dé cao quasi-
geoid toan cau trén cac diém dod cao hang | va phat trién cac tiéu chi xac dinh day cac tri
do chira sai sb nay. Phwong phap dwoc nghién clru da dwoc ap dung hiéu qua dé kiém
tra sy c6 mat, tim k|em sai s6 hé thdng va hiéu chinh cac dd cao chuan toan ciu trén 17
diém do cao hang | quéc gia phuc vu viéc gidi quyet bai toan xac dinh thé trong trwong W
cla mat geoid cuc bé Hon DAu va xay dwng mé hinh quasigeoid quéc gia khdi dau
VIGAC2014./.0
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Summary

Using of a method of mathematical processing of double meassurements for
detecting and correcting systematic error in two series of global and national nor-
mal heights

Ha Minh Hoa
Vietnam Institute of Geodesy and Cartography
A two series of the global and national normal heights has been used for determination

of geopotential W, of a local geoid. This scientific articale presents results of using of a met-

hod of mathematical processing of double meassurements for detecting and correcting sys-
tematic error in above mentioned two series and proposes criterion for determination of
erroneous series. Experiment results on the 17 co - located GPS observations first order
benchmarks showed effectivity of researched method.O
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