Nghién cuu

KHAO SAT KHA NANG UNG DUNG VNGEONET XAC PINH
PQ CAO CHUAN CAC TRAM KHI TUQNG - THUY VAN O
MOT SO TINH PONG BANG BAC BQ VIET NAM HO TROQ

CONG TAC DU BAO, CANH BAO THIEN TAI

Lwong Thanh Thach', Tran Vin Phi?
"Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
’Lién doan Khao sat Khi trgng Thuy van
Tém tit
Trong qud trinh vin hanh cdc tram khi twong thiy van nham dwa ra cdc so liéu
phuc vu cong tac du bao, canh bdo cua thién tai va bién doi khi héu rat can sw én dinh
va chinh xdc cia cdac moc tric dia dioc xay dung tai cdc tram khi twong thuy van.
Trong bai bdo khoa hoc nay, nhém tdc gia da tién hanh khao sdt, danh gid hiéu qua ve
kinh té va ky thudt khi xdc dinh ¢ cao chudn bang hai phwong phdp: (1) Thity chudn
hinh hoc va (2) Swr dung cdc tram CORS cua mang ludi tram dinh vi vé tinh quéc gia
- VNGeoNet. Két qua khao sat cho thd’y, doé cao chudan duwoc xdc dinh bdng cac tram
CORS cua VNGeoNet co hiéu qua vuot troi vé mdt kinh ké va do chinh xdc dam bdo
twong dwong hang IV, Do vdy, cdc tram CORS ciia VNGeoNet c6 thé sir dung dé xdc
dinh dé cao chudn thay thé cho phwong phdp thity chuan hinh hoc truyén thong.
Tw khéa: Thuy chuén hinh hoc; Thuy chuin GNSS; CORS; RTK; VNGeoNet.
Abstract

Study on the application of VNGeoNet to determine normal height of
meteorological-hydrological stations in Northern delta provinces of Vietnam for
disaster forecasting and warning

For the operation of meteorological-hydrological stations to provide data for
forecasting and warning of natural disasters and climate changes, the stability and
accuracy of geodetic landmarks built at meteorological-hydrological stations are
required. This study evaluates the economic and technical efficiency in determining
the normal height by two methods: (1) Geometrical levelling and (2) using the CORS
stations of the national network of satellite navigation stations - VNGeoNet. The
results showed that the normal height determined by CORS stations of VNGeoNet has
outstanding economic efficiency and accuracy equivalent to class IV. Therefore, CORS
stations of VNGeoNet can be used to determine the normal height of meteorological-
hydrological stations instead of the traditional geometric levelling method.

Keywords: Levelling; GNSS/ Levelling; CORS; RTK; VNGeoNet.

1. Pit van dé giam nghéo. Trong nhiing nim gan day,

Bién déi khi hau (BDKH) la mot BDKH va thién tai ngay cang tré nén
trong nhiing thach thirc nghiém trong déi nguy hiém hon v6i nhiing hi¢n tugng thoi
vGi Viét Nam trong viéc thuc hién cac tiét cuc doan xuét hién trén lanh tho Viét

muc ti€u phat trién bén viing va xdéa déi Nam. Viéc nghién ctru, danh gia qua trinh
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thay d6i khi twong dwa vao mang lugi
cac tram khi twgng thiy van (KTTV) trén
toan quéc 1a hét stc can thiét, doi hoi do
on dinh va chinh xac, phuc vu cho cong
tac du bao, canh bao cuc bd ciing nhu
phuc vu cong tac phong chéng thién tai,
BDKH. Hién nay, dé phuc vu cong tac do
dac, x4c dinh d6 cao chuan cho cac diém
khéng ché tric dia tai cac tram KTTV,
Tong cuc KTTV da tién hanh xay dung
cac moc do cao hang IV cho toan bd cac
tram KTTV trén ca nudc. Tuy nhién, cac
tram KTTV nam rai rac & cac tinh va dia
hinh phire tap nén cong tac do dac dan do
cao 1a rat khé khan va ton kém.

Theo cach 1am truyén théng, ching
ta ¢6 thé su dung phuong phap thuy
chudn hinh hoc dé din truyén do cao tir
cac diém do cao Nha nudc khi tuan thu
quy trinh va dg chinh xac dugc quy dinh
trong tai li¢u [2]. Phuong phép nay cho
d6 chinh xac rat tot nhung ciing rét tén
kém vé kinh phi, thoi gian. Bén canh
d6, trong nhitng nam qua, dat nudc dang
trong giai doan xdy dung, phat trién co
sO ha tang, d6 thi hoa, cong nghiép hoa
lam anh hudng rat 16n dén sy ton tai va
on dinh cua diém d6 cao Nha nuge da
dugc xay dung hoan thién, bo sung béng
phuong phap thuy chuan truyén théng
cach day khoang 40 ndm (1976 - 1987).
Theo két qua cong bd trong tai liéu [9],
nam 2011 da tién hanh do kiém tra mot
s6 mbc do cao hang I Quéc gia, két qua
kiém tra cho thay do chénh vdi gid tri do
cao dugc Cuc Po dac va Ban do Viét Nam
cung cap, dao dong trong khoang gia tri
0,2 m dén 0,6 m.

Ngay nay, cong nghé do GNSS dong
dang dugc phat trién manh mé va duoc st
dung rong rai dé xac dinh cac diém khong

Nghién ciru

ché tric dia va do dac chi tiét, phuc vu
thanh 13p ban dd, dao hang va xac dinh
cac doi twong dia ly khac nhau ma nguoi
su dung quan tam. V&i tu cach la cac tram
co s0, cac dir lifu GNSS cua cac tram
CORS hoan toan cé thé dugce st dung
dé trién khai cong nghé RTK. Tuy nhién,
nho cac mang ludi tram CORS, trén thé
gidi dang phét trién mang luéi NRTK
cho phép trién khai cong nghé VRS, vdi
khoang cach 1én dén 70 km [1]. Theo tai
liéu [14], cac cong nghé¢ GNSS, NRTK,
PPP da cho phép xac dinh vi tri véi do
chinh xdc & muc cm. Theo tai liu [10],
khi céc tram NRTK duoc bd tri cach cac
tram CORS, vdi khoang cach trung binh
25 - 35 km, hoan toan dam bao viéc xac
dinh vi tri bang phuong phap RTK & mirc
cm trong thoi gian thyc. Mang lugi NRTK
cho phép ndi suy cac sb hiéu chinh mang
luéi, dam bao cho viéc giai s6 nguyén
da tri thanh cong. Khi d6, bang phuong
phap VRS khéong cin céc s6 hiéu chinh
sai phan, mang luéi NRTK cung cap cac
s6 hiéu chinh dong ho vé tinh, bién thién
ctia tang dién ly cho tram VRS va may thu
Rover dé xéc dinh vi tri Rover. Tuy nhién,
néu khoang cach giira cac tram NRTK va
VRS tang lén thi do chinh xac s€ giam di.
Véi khoang cach 16n hon 100 km thi d6i
v6i tram Rover, sai sd vi tri mit béng o
muc +2 - 8 cm, con sai s6 d6 cao & mic
+5-12cm[12].

Trong nhitng ndm qua, nganh do
dac - ban dd nudc ta di cé nhimg budc
tién vuot bac, kip thoi khai thac va Gng
dung céac thanh tyu khoa hoc thé gidi vao
trong linh vuc do dac - ban d6. Tiéu biéu
la thang 12/2019, Vi¢t Nam da ra mit
“Mang luoi tram dinh vi vé tinh quéc gia
- VNGeoNet”, gbm 65 tram CORS, trong
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d6 ¢6 24 tram Geodetic CORS dung dé
lam khung tham chiéu cho hé toa do quéc
gia, nghién ctru dich chuyén,... két hop
cung 41 tram NetRTK, CORS, cung cip
s6 cai chinh phuc vu do GNSS dong do
chinh x4c cao. VNGeoNet str dung cac
thiét bi tram CORS méi nhit cua hing
Leica; thiét bi quan trac khi tuong tir nha
san xudt Paroscientific; hé théng Server
dé tinh toan xur ly, luu trit, backup dir
liéu cua DELL; VNGeoNet str dung phan
mém SpiderNet cia Hexagon dé tinh toan,
xt ly cung cdp dich vu do GNSS dong;
su dung phﬁn mém Bernese cua Pai hoc
BERN (Thuy S§) dé tinh toan khung tham
chiéu cho hé toa do Quéc gia, nghién ctru
dich chuyén, xac dinh chinh xac cac tham
) chuyén ddi gitra hé toa do VN2000 va
hé toa do quéc té ITRF. Day la cac thiét
bi phan ctmg, phan mém duoc xem 4 tién
tién nhat hién nay trén thé gidi, lién quan
dén cong nghé tram CORS. VNGeoNet
duoc thiét ké & dang mo, dé dang bo sung,
mo rong mang ludi tram dinh vi v€ tinh
Qudc gia v6i s6 lugng khong han ché trén

pham vi ca nudc [8]. Theo tai ligu [11], su
phat trién nhanh phuong phap PPP trong
xur ly cac dir liéu GNSS trén co so khai
thac hi€u qua cac tram CORS la xu hudng
dang dugc cac nudc nghién curu va phat
trién tir nam 2000, dua trén viéc phat trién
manh m& mang ludi cac tram CORS va
su dung dich vu cua t6 chure IGS. Phuong
phap PPP ¢6 uu diém 1a cho phép dinh
vi nhanh diém GNSS trong vong 30 phut,
v6i @6 chinh xac & mic dm dén cm. Pay
la xu huéng can phat trién dé thic day
cong tac nghién ctru, ng dung cong nghé
GNSS ¢ Viét Nam.

Céc sb liéu cia VNGeoNet ngoai
phuc vu trong linh vuc do dac - ban dd,
trong twong lai ching ta can nghién ciru
vai tro cua chung trong viéc ung dung
cong nghé GNSS cho cac muyc dich Quéc
gia, nhu: cong tac du bao thoi tiét; nghién
ctru dia dong luc vo trai dat va du béao
tham hoa ty nhién,... déng thoi, huéng
dén hd tro cho da nganh nhu xay dung,
nong nghiép, quan ly phuong tién, thiét
bi, du lich, van tai hang hoa,...

2. Co sé Iy thuyét va phwong phap nghién ciru

2.1. Co 56 Iy thuyét
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Hinh 1: So dé tong qudt ciia hé thong VNGeoNet
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Vé co ban, hé théng VNGeoNet
dugc phan chia thanh 03 hop phéan: (1)
Hop phan tram mang ludi tram CORS; (2)
Hop phan tram diéu khién va xur 1y trung
tam; (3) Hop phan ngudi st dung dich vu.
So d6 tong quét cua hé thong VNGeoNet
nhu Hinh 1.

Co ché hoat dong ctia hé théng
VNGeoNet theo ho so quan ly chat luong
thudc du an “Xdy dung mang luoi tram
dinh vi toan cau bcing vé tinh trén lanh
thé Viét Nam” nhu sau:

- Cac tram CORS duoc lép dat tai
nhitng vi tri ¢ nén dia chit on dinh va
khoang cach ciing nhu d6 hinh lién két
voi cac tram CORS xung quanh hgp ly.
Cac tram CORS duoc lép dat déng bo
may thu GNSS GR50 va ang ten GNSS
Choke Ring AR25 thudc thé hé mdi nhat
va cao cap nhat, duoc thiét ké chuyén
dung cho cac tram tham chiéu hoat dong
lién tuc véi diéu kién lap dit ngoai troi,
c¢6 kha nang thu tin hiéu cua tat ca cac hé
thdng vé tinh dinh vi toan cau. Cac thiét b
phu tro, cam bién khi twong, hé thdng cip
dién va ngudn du phong ciing duoc lap
dat kém theo, dam bao cho tram CORS
hoat dong lién tuc, on dinh.

- Cac may thu GNSS CORS dugc
xac lap cAu hinh dé tao ra dong s6 lidu véi
tAn xuat thu tin higu 1 Hz tir tit ca cac hé
thong vé tinh dinh vi toan cau nhu GPS,
GLONASS, Galileo, BeiDou,... duoc
guri lién tuc vé cho tram diéu khién va xir
ly trung tam. Song song véi do, may thu
GNSS CORS ciing tao ra khdi s6 lidu tho
chuan RINEX, duoc gui vé cho tram diéu
khién va xtr ly trung tdm theo timg phién
do hé théng xac lap tu dong dé phuc vu
cho céc phép tinh todn xur ly sau. Dit li¢u
GNSS thu duoc dugce truyén vé tram diéu

Nghién ciru

khién xir ly trung tdm thong qua duong
truyén két ndi Internet.

- Tram diéu khién va xu ly trung
tam duoc lép dat duong truyén s6 liéu
Internet, c6 bang thong phu hop, két ndi
v6i cac may chii cdu hinh cao, van hanh
mo dun phén mém CORS nén tang, duoc
b6 tri dé tiép nhan hai dong sd liéu ma cac
tram CORS guri vé. S6 liéu dugc kiém tra
va chuyén t6i hop phan phan tich, danh
gid va xir Iy d¢é tao ra cac san pham sé liéu
dich vu, nhu s6 liéu xur ly sau RINEX, )
liéu hiéu chinh thoi gian thuc RTK, dong
thoi, luu trir va chuyén d6i dé sin sang
phuc vu cho nguoi st dung.

Vitricac tram CORS ctia VNGeoNet
da s6 duge xay dung trong khuoén vién
cia cac Dai/Tram KTTV thuéc Tong
cuc KTTV, do do6 cong tac bao quan, van
hanh cic tram ¢ nhiéu thuan loi.

Két qua do dac ¢ Viét Nam cho théy,
dé dam bao co so toan hoc nhét quan cho
toan bo hé théng da sir dung giai phap
Network Base tir tat ca vé tinh cia cac hé
thong GNSS (GPS, GLONASS, Galileo,
Beidou, QZSS), thay vi gidi phap Single
Base (Dich vu cai chinh sir dung giai phap
cong nghé tram don), dé cung cip sb cai
chinh cho diém do. V&i giai phap nay
cho phép mé hinh héa va cai chinh tang
dbi luu, tang dién ly dong déu, nhat quan
theo thoi gian thuc trén toan bo khong gian
phu trum cac tram VNGeoNet, déng thoi,
véi phuong phap VRS (Virtual Reference
Station - Tram tham chiéu 40) s€ luon duogc
str dung tir tdi thiéu 03 tram CORS, con céc
phuong phdp céai chinh khic, nhu MAX
(Dich vu cai chinh str dung giai phap cong
nghé tram chinh - phu) va iMAX (Dich
vu cdi chinh st dung giai phép cong nghé
tram chinh - phu c6 diéu chinh) thi ngoai
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diém CORS lam tham chiéu chinh ra thi
lu6n c6 t6i thiéu 02 tram CORS tham chiéu
phu khac.

Tir céc phan tich néu trén c6 thé thay
rang Viét Nam c6 du co s¢ ha tang vé
hé thong tram CORS va hé thong nay di
vao hoat dong chinh thurc, cé thé dé dang
khai thac st dung CORS mot cach don
gidn va hi¢u qua trong vi¢c xac dinh do
cao chuan.

Pé dam bao dd cao, cac diém dat
dd chinh x4c tuong duong hang IV,
trude khi do cac tram can dugc do ndi
vao diém gbc do cao hang III Nha nudc
trd 1én va su dung mé hinh Geoid toan
cdu EGM2008 hodc mé hinh Geoid dia
phuong c6 d6 chinh xac phu hgp do co
quan quan ly vé do dac ban d6 Viét Nam
cong bd [4].

Hinh 2: Pham vi cung cdp dich vu do dpng thoi gian thuwe [6]

Viéc ung dung phuong phéap thuy
chuan GNSS, d6 cao chuan cua diém trén

mat vat ly Trai dat dugc xac dinh theo

Trong do:
H - d0 cao trac dia cua diém duoc
xac dinh tr két qua xu ly cac dit li¢u

cong thire: do GNSS trong IT RF, ‘Euong ung véi
Ellipsoid quy chiéu quéc té (GRSS8O0,
H'=H-¢ (1) waGss4);
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{ - di thuong do cao cua diém dugc
xac dinh tir mo6 hinh Quasigeoid.

Theo taili€u [6], m6 hinh Quasigeoid
cua Viét Nam phuc vu cho viéc xac dinh
d6 cao chuan lam mé hinh Quasigeoid
duogc xay dung phtt hop véi lanh tho Viét
Nam do B Tai nguyén va Moéi truong
cong bd, dong thoi véi viée cung cip cac
dich vu cua mang ludi tram dinh vi vé
tinh quéc gia. Luc ndy, ¢ - di thuong do
cao cta diém dugc noi suy tor mé hinh
Quasigeoid noéi trén. Pham vi khu vuc
phu trim mé hinh Quasigeoid trén lanh
thd Viét Nam do B¢ Tai nguyén va Mbi
truong xay dung, duogc thé hién tai Phu
luc 10 trong tai li€u [6].

Trong tai li€u [11] da chung minh va
trd 10 cho cau héi vé do chinh x4c clia do
cao chuan cac diém dugc xac dinh bang
phuong phap thay chuan GNSS. Theo
d6, @6 chinh xac xéc dinh do cao chuan
ctia diém yéu nhit trong mang ludi bang
phuong phép thuy chuan GNSS cho cic
hang I, II, III, IV nhu sau:

Nghién ciru

my, = 64 mm

m, =75 mm

HH

m, =94 mm @)

H, m

my, =120 mm
2.2. Dit liéu va két qud thwe nghiém

- S6 liéu do cao chuén Quéc gia
(Bang 1): dugc Trung tam Thong tin dir
liéu do dac va ban dd (Cuc Do dac, Ban
dd va Thong tin dia ly Viét Nam) cung
cap, dé 1am s6 liéu khoi tinh cho phuong
phap do thity chuan hinh hoc;

- Sé liéu d6 cao chuan (Bang 3):
dugc xac dinh bang phuwong phap thuy
chuén hinh hoc: nhém thuc nghi¢ém gé)m
04 nhan lyc st dung méy thity chudn NA2
(Leica/ Nhat) va qua trinh thuc hién tuan
thu theo quy dinh trong tai liéu [2].

- S6 litu d6 cao thuy chuin
GNSS (Bang 4): duoc xic dinh bing
phuong phap str dung cac tram CORS cua
VNGeoNet: Nhém thuc nghiém gém 02
nhan lyc st dung may thu GNSS Trimble
R8S (M) dé thuc hién.

Bing 1. Thong tin cdc diém dé cao Nha nwéc dwoc siv dung

Tr | Tendibm | P2 | Ghicha | TT Tén diém Docao | i oha
(m) (m)

I | UILH-LD)I | 3.671 | HangIl | 11 | I(BH-HN)33 | 13.042 | Hangl

2 | HIND-LD)l | 1209 | Hanglll | 12 | II(TL-SN)6 | 18.764 | Hanglll
3 | I(HD-TB)I3 | 2281 | Hangll | 13 | UITL-SN)7 | 27.033 | HanglIl
4 | HD-TB)I6 | 1.733 | Hangll | 14 | I(NB-HNQ23 | 13143 | Hangll
5 | IEN-HP)L | 12012 | Hangl | 15 | I(NB-HN)22I | 156405 | Hangll
6 | I(XM-HN)IO | 6.067 | Hangll | 16 | IW(HD-TB)IS | 1.127 | Hangll
7 | IXM-HNYO7 | 5062 | Hangll | 17 | U(HD-TB)I9 | 1111 | Hangll
8 | I(HD-TB)I4 | 2258 | Hangll | 18 | HITD-GL)IO | 0,605 | HangIIl
9 | 1(HD-TB)I3 | 2268 | Hangll | 19 | I(TD-GL)I0-2 | 0,849 | HangIll
10 | IBH-HN)32 | 23384 | Hangl

So d6 vi trf cac diém dd cao nha nudc va cac diém khéng ché tric dia & cac tram
KTTV duoc phan b trén Google Earth theo Hinh 2.
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G
OB
[(BHHN)33

HEM-HMNT

I{(HD:TB

HI{E LA
| E-GLRO

(W
HEXMA=EHMN A0

I TD-GL1 -2

Hinh 2: Vi tri diém dé cao quoc gia va tram KTTV trén Google Earth

Dé danh gia hiéu qua vé mat kinh phi va ky thuat ciia 02 phuong phap, nhom tac

gia da tién hanh thdng ké theo Bang 2 dudi dy dé tién hanh so sanh.

Bang 2. So sanh chi phi thwc hién giita 02 phwong phdp

Phuwong phap thiy chuan hinh hoc [7]

. X N . £ Pon gia | Thanh tién
STT Mai so Tén cong tac DPonvi | Khoilwgng ( dﬁng) @ 5ng)
1| crogigz | Thuychudnhangdcap | 140 2.253.802 | 315.532.280
dia hinh III
Phuong phap sir dung cac tram CORS ciia VNGeoNet
< % N . £ Pon gia | Thanh tién
STT Ma so Tén cong tac Donvi | Khoilwgng ( dﬁng) @ 6ng)
Do ludi khong ché mat
1 CF.11420 | bang. Giai tich cdp 2. B |  diém 21 2.671.183 | 56.094.843
thiét bi GPS (3 mdy)

Bing 3. Két qud xdc dinh dp cao chudn bing phwong phdp thity chuén hinh hoc

i Tén diém D cao (m) | Saiso (m) Ghi chi
T3 s L 000ty nampin
431 ix:ig; ;i;z 8:852 Tram TV Tién Dt
2 ;\\/] gg 12 1795871; 8882 Tram TV Thuong Cat
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STT Tén diém D) cao (m) Sai s0 (m) Ghi chii
7 KTLANG 5.857 0,029 Tram KT Léang
8 TV-HN1 10.486 0,038 N
9 TV-HN2 10.657 0,038 | ram TVHINO
10 TV-TD2 6.193 0,005 5
I TV-TDI 5303 0,005 | ram TVrieu Duong
12 TV-VT 1 15.931 0,006 o
3 TV-VT 2 15704 0,006 | ram TV VietTr
14 TV-VQ | 23.291 0,003
15 TV-VQ 2 32.524 0005 |V VuQuang
16 TV-CP | 145.520 0,000 N
17 TV-CP 2 131.795 0000 | CAuPha
8 TV-QC 1 4.690 0,002 s
19 TV-QC 2 4758 0000 |V QuyctChitn
20 TV-BL | 1.423 0,001
21 TV-BL9 1,050 0001 |V Balat
Bing 4. Két qud xdc dinh dp cao chuin bang phwong phdp sir dung cdc tram CORS ciia
VNGeoNet
Lando 1 Lin do 2 Trung | Saiso
TT | Tén diém binh _[I6n nhat| . hi
Pjcao | Saisd | Phcao | Saisé | Pocao |21lindo
(m) (m) (m) (m) (m) (m)
1 [ TV-ND 1| 3464 | 0,029 | 3474 | 0027 | 3469 | 0029 [TramTV
2 | TvaNp2 | 3010 | 0,029 | 3.133 | 0,027 | 3122 | 0,029 |NamBinh
3 | Tv-D1 | 2801 | 0026 | 2777 | 0,024 | 2789 | 0,026 |TramTV
4 | TV-TD2 | 2625 | 0,026 | 2597 | 0,024 | 2611 | 0,026 |Tiénbirc
5 | Tv-TC1 | 10818 | 0,015 | 10.854 | 0,027 | 10836 | 0,027 |TramTV
6 | TV-TC2 | 7577 | 0015 | 7614 | 0,027 | 7596 | 0,027 |Thuong Cit
7 | KTLANG | 5871 | 0025 | 5890 | 0020 | 5881 | 0025 |TramKT Lang
8 | TV-HNI | 10524 | 0025 | 10508 | 0,020 | 10516 | 0,025 |TramTV
9 | TV-HN2 | 10.668 | 0,025 | 10.689 | 0020 | 10679 | 0,025 |HaNi
10 | TV-TD2 | 6208 | 0,026 | 6235 | 0027 | 6222 | 0027 |TramTV
11| TV-TD1 | 5314 | 0026 | 5342 | 0027 | 5328 | 0,027 |Triéu Duong
12 | TV-VT1 | 15941 | 0,025 | 15964 | 0,023 | 15953 | 0,025 |TramTV
13 Tvevr2 | 15717 | 0025 | 15742 | 0023 | 15730 | 0025 |ViétTri
14 | TV-VQ 1 | 23290 | 0016 | 23326 | 0,019 | 23308 | 0,019 |TramTV
15 | TV-vQ2 | 32524 | 0016 | 32555 | 0,019 | 32.540 | 0,019 |VuQuang
16 | TV-CP1 | 145530 | 0,027 | 145562] 0,028 | 145546 | 0,028 |TramTV
17 | TvecP2 | 131.808 | 0,027 | 131.840 | 0,028 | 131.824 | 0,028 |CiuPha
18 | TV-QC1 | 4698 | 0,023 | 4727 | 0025 | 4713 | 0025 |[TramTV
19 | Tv-Qc2 | 4762 | 0023 | 4800 | 0,025 | 4781 | 0,025 |QuyétChién
20 | TV-BL1 | 1426 | 0018 | 1453 | 0,017 | 1440 | 0,018 |TramTV
21 [ TV-BL9 | 1.057 | 0018 | 1.083 | 0017 | 1.070 | 0018 |BalLat
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Nghién cuu

Nhan xét:

- Sai s6 trung phuong dé cao diém 16n nhat (TV-ND 1; TV-ND 2): 0,029 m.
- Sai s6 trung phuong d6 cao diém nho nhdt (TV- BL 1; TV- BL 9): 0,018 m.
Bing 5. So sdnh két qud xdc dinh @ cao chudn bang 02 phwong phdp

Phuong Phwong
phap thiy phap tram D¢ chénh Tri
TT | Téndiém | chuinhinh | CORScia | Ad=h -h, | tuyétdoi Ghi chi
hoc VNGeoNet (m) |Ad|
h, (m) h, (m)

1 [TV-ND | 3.446 3.469 -0,023 0,023 |Tram TV

2 |TV-ND2 3.094 3.122 -0,028 0,028 |Nam Dinh

3 |TV-TPI 2.813 2.789 0,024 0,024 |Tram TV

4 |TV-TD2 2.635 2611 0,024 0,024 | Tién Btrc

5 |TV-TCI 10.815 10.836 -0,021 0,021 |Tram TV

6 |TV-TC2 7.576 7.596 -0,020 0,020 | Thuong Cét
7 |KTLANG 5.857 5.880 -0,023 0,023 |Tram TV Lang

8 |TV-HNI 10.486 10.516 -0,030 0,030 |Tram TV

9 |TV-HN2 10.657 10.678 -0,021 0,021 |HaNoi

10 | TV-TD2 6.193 6.222 -0,029 0,029 |Tram TV

11 |TV-TDI 5.303 5.328 -0,025 0,025 | Tridu Duong
12 [TV-VT 1 15.931 15.953 -0,022 0,022 |Tram TV

13 [TV-VT2 15.704 15.730 -0,026 0,026 | Viét Tri

14 |TV-VQ 1 23.291 23.308 -0,017 0,017 |Tram TV

15 [TV-VQ2 32.524 32.540 -0,016 0,016 | Vu Quang
16 | TV-CP 1 145.520 145.546 -0,026 0,026 | Tram TV

17 [TV-CP2 131.795 131.824 -0,029 0,029 |CauPha

18 |TV-QC 1 4.690 4.713 -0,023 0,023 |Tram TV

19 |TV-QC2 4.758 4.781 -0,023 0,023 | Quyét Chién
20 |TV-BL 1 1.423 1.440 -0,017 0,017 |Tram TV

21 |TV-BLY 1.050 1.070 -0,020 0,020 |BaLat

Nhan xét:

- Tri tuyét d6i d6 chénh 16n nhat
cua diém duoc xac dinh bang 02 phuong
phéap: (TV-HN1): 0,030 m.

- Tri tuyét d6i d6 chénh nho nhat
cta diém duoc xac dinh bang 02 phuong
phap: (TV-VQ 2): 0,016 m.

- V& @6 chinh xac, két qua khao sat
cho thiy hoan toan dép tng véi tiéu chi
dé ra ¢ cong thic (2) ciing nhu yéu cau
trong cac van ban cua nganh [2, 4].

- Mit khéc, VNGeoNet ¢ uu thé
vuot troi vé mat kinh té (Bang 2) nhung vé
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mat k¥ thuat lai cho két qua twong duong
v6i phuong phap do thury chuan hinh hoc.

3. Két qua va thao luin

Tur két qua do dac thuc té tai cdc tram
KTTV bang phuong phap thiy chuan
hinh hoc st dung may thiy chuan va
phuong phéap do su dung céc tram CORS
ctia VNGeoNet, chung ta nhan thiy, cong
nghé CORS di dap tng dugc yéu cau
vé cong tac do dac dan do cao hang IV.
C6 thé umng dung cong nghé CORS trong
cong tac do dac dan do cao cua mot sb
loai hinh cong viéc tai Viét Nam.
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Do dac dan d§ cao bang cong nghé
CORS cho phép giam dang ké vé chi phi, thoi
gian va cong suc lao dong ngoai thuc dia.

4. Két luan va goi y, dé xuat

Tuy két qua khao sat thuc nghiém
trong bai bao nay dap ung dugc yéu cau
dat ra nhung pham vi nghién ciru mdéi
chi gidi han trong khu vuc mién Béc Viét
Nam. Do vy, trong thoi gian téi can dugc
khao sat, danh gia trén pham vi rong 16n
hon (toan lanh tho Viét Nam) dé cé két
qua tong thé va khach quan hon.

L&i cam on: Tap thé tac gia xin bay
td su cam on Lanh dao Lién doan Khao
sat KTTV d tao diéu kién va cho phép
sir dung dir ligu trong hang muc “Po dan
kiém tra @6 cao moc cdc tram KT V>
thudc du an “Tinh chuyen cdc méc dé
cao tram KTTV sang hé do cao moi”
thudc du an: “Tinh chuyén cdc méc tram
KTTV sang hé do cao maoi” trong sudt
qua trinh nghién cuu.
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