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DANI " DO CHIN XAc TOA B PHANG XAG DINH
BRI 12 THONG TRAM CORS CUA VIET NAM

NGUYEN VAN SANG, LE TH] THANH TAM
. Trwong Pai hoc Mé-Dja Chat
TRAN QUANG TUAN - Cuc Bén d3-Bé Téng tham muu
Email: nguyenvansang@humg.edu.vn

1.pgt van de ] ‘ Bai béo nay trinh bay phuong phap danh gia do
Tren thé gioi, rong nhing ndm gén day, cong  chinh xac toa d6 phang (xy) xac dinh bang cong
qghé tram tham chiéu hoat déng lién tuc (tram CORS ngh& CORS bing cach do nhiéu [an trén cung mot
Continuously Operating Reference Station) duoc didm va do trén cac diém chudn da biét toa do
it trién & nhidu nwéc nhu: My da tap hop hon chinh xac. Co s khoa hoc va phuwong phap luan
75 tb chirc tham gia xay dung hé théng tram Nghién clru d& duwoc kidm chung tir két qua thue
CORS, bao gom hon 1350 tram pht trum khap Nghiém do dac va x ly s ligu tir cac diém thugc
e Mj. Toa do clia céc tram CORS duogc xac hé théng tram CORS ctia Viét Nam.
gnh trong hé quy chiéu NAD83 va khung quy chiéu P ixoga pi :
who 6 ITRF Vi d0 chinh xAc ¢& 1+2 M AR b R o
1dc dia qudc gia My thong nhat quén ly va cung i . g ) y
dhp cac dich vu clia hé théng tram CORS. Nim 2.1: Cac yéu to .anh fiu’o’ng dén dé chinh xac
"2 Thuy Dién d& bit diu xay dung hé théng 03 99 dwoc xdc dinh bang CORS ‘
yam SWEPOS va chinh thirc dua vao hoat dong DY chinh xac toa 46 phang (xy) xac dinh bang
nim 1998. Hé thdng nay bao gbm 21 tram dong bd hg thgng‘tram CAORS co thé chiu anh hwdng cla
/ 53 tram don gian, trong do6 c6 4 tram tham gia cacyeutosauday[5 ~
vio mang lugi IGS quéc té va 6 tram tham giavao . > Anh hudng clia sai s0 i ri tram CORS: vj tri
nang lu6i thuong truc chau Au 2] d’?t tra’m C_QRS !a co.solde tinh tpa d(f)_ va dd cao
& Vist Nam, cong nghé CORS duoc b4t dau cuad cac‘dlem dlrlh vi dong. TrU‘O'cL khi dwa trarp
ing dung tir nhng nam 2013 véi mot so cac tram CORS véo hoat dong, tram CORS can GuQc do noi
don. Sau mot thoi gian thar nghiém, tram CORS voi toa dj va do cao quoc gia. Sai sO Vi tri diem
fon d dwoc mot sd doanh nghiép xay dyng rai tram CORS duqc coi la sai 50 s0 ligu goc khi dinh
e trén toan quéc. Nam 2018, Cuc o dac, Ban @ v dlerz cho cac diemdoéng, o
¥ Thong tin dia ly Viét Nam dwoc giao nhiém vy ,> nh hwcgng 'donsal S0 cua may thu: mai loai
hye hign duw an xay dung hé théng tram CORS may thu GNS €0 dgx chlr}h xac k'hac r)hau', duoc
tho Vit Nam. Dén nay, hé théng tram CORS nay d?c tru’ng bai cac thong ‘so cua may.lkDo gi;mh ?(éc
@ duoc xay dwng, hoan thién va dang trong giai cua mﬁy tth GNSS thudrg dwoc bieu dién bang
ban hoat dong thir nghiém. Hé théng CORS nay cong thitc:
b0 gdm 24 tram Geodetic CORS pht trum toan bd Mpn=t(a+bxD), mm. (1
i th,, vei gian cach tir 150+200 km va 41 tram Trong d6: a - Sai s c0 dinh clia may, mm; b - Sai
NE{TK CORS phan bé trén 3 ving kinh té trong so,blen doi theo khoang cach D trong mai truéng ly
@m [1), [11]. Hién nay, ngudi s dung da co the WOND, MM, - v s ek el o
in9 k§ mign phi odo dich vu dinh vi ma hé théng > S8 S do dinh t4m, c&n méy: khi do dong, may
Wy cdn cho thiét bi cia minh tai dia chi thxu du’o'c&gan Iep s20 do. Trén sao do ¢d gan bot thiy
"/vngeonet vn., Toa @6 phéng va do cao xac dé can bang may. S&o do thuwdng c6 chiéu dai 1,8+2
Uinh béng tram CORS dwoc st dung trong nhidu M. Sai sb do can may sé phu thudc vao dé nhay cla
?;J: dich khac nhau. DU st dung trong muc dich bot thiy va vigc can Lnéy cla nguc‘rri]do. Trong truong
% Cac chuyén gia cé L < Lrano gian can hopyéucauddc inh xac cao, ¢4 t & str dung thiét bj
huyén gia cang nghe dia k1009 kep sao do @& can bang chinh xac bot thiy; ° !

“1biét o chinh xac ctia hé théng toa do nay-
CONG NGHIEP MO, S05-2020 KL}

Scanned with CamScanner



T, TRAC DIA
BIA CO HOC, DIA TIN HOC, BIA CHAT,

h

-~ Sai s do do tré tin hiay truyén tin hiéu: Khi
dinh vj bang tram ¢

ORS don, tin hi

CO\RS truyén dén may doéng
tjuf}ng hop May rover qy
ra 2 b di chuydn yisg d

éu tr may tram
qua lnternet, trong
9C gan Ian thiét bj di
O, n&u tin hidu truyén bij
VLT i i 009 8N 8 chinh xac xa

R truvdn dén, msa
Chuysar,

Ky thiar %
Ma| }ﬁ?\‘:w‘g;_ AHEITI P l ) 6 ohing
Xac tinh 5:3'}:&:; CAInh #hag .'::‘;,m_"jl:/z ng
Phap xg ¥ nhu: KY thuat g ly tram tham chidy an
VRS (Virtual Reference Station); ky thuat FKP
(Flach Parameter); ky thuat MAX
» Ky thuat IMAX

. Hé théng CORS
19 kY thuat VRS [o]

(X8

|
ung.ta CO duog day tri do nhieu 1an coa cung
mot dgl I‘u’cyng: X1, Xp,.00, Xy, Xp Va Xy, X2seey Kigerr, Xpy)
N1a s 1an dgo. Theo [3), [

4] gid tri xac sust la gia tri
trung binh cgig cac tri do:

n n
X = i=1xi. - Zi=1yi
Tﬂh\n Ty YTB"—T-

(1)

Chénh l&ch gitra Cac tri do va trj trung bink
dwoc tinh:

VXi=Xi-X1g; VYi=Yi-yrs. (2)

D& chinh xac cla toa do

dwoc tinh theo cong
thirc Betxen [3]:

/(vx.VX) /(vy-vy)
=4 "7/ gl (e AR, p
N ™ n-1 3)

D06 chinh xac cta vj tri

m: =m?2 + m2.

Bd chinh xac
déc trung cho do
tram CORS.

2.3. Dénh gig dé chinh
cdc diém chudn dj pidt toa d6

Bé danh gia dd chinh x4c theg
nay, can c6 toa do cla ¢z

diém:

(4)
P nay
bang

danh gia theg

phwong pha
‘chum” cga to

a dd xac dinh

Xdc bang cgcp do trén

A . ‘2 T phép -GO
tinh). Toa d6 cac diem nay 13 Xir Xy, X us =
X31s ¥yi 012 86 didm do, Cac didm nay lai dugg
xac dinh toa do bang CORs Va nh3 '

~ ? ..'—\
N conc namer mo. 55 2079

Xgyeres X Y15 Y2000 Y Tff‘déym
|é X1y X2yeeny '

3 - QCC
lach giira toa do do dwoc bang CORS Vi hém
éc C

Ny
chinh xac da biét trwoc: ; :,(
= .—Y:Ayiz)/i_ 2¢ ) (5‘
CAXii c;: chzénh léch Av, va Av: nhy g )
0

iy Sy
: , va v, do chinh xac toq a5 s
' cla tri do x, va Vi, de : g
?éunch gia theo cong thire Gauss [4]; Uy,
(AxAX) (Ay.Ay)-
ML )
D6 ik xac lia vi trf diém dugre xag il

5. Trure nghiém danh gia dé chip
“‘6\":”'* ng <4c dinh bidng CORS & Viét
uo padag ~al Gl

h xée
Nam
ONG trinh
h Xac Cﬁaﬂ}g:
M da dugy tig
rwong hop, .
0 trén Cac qiky
hanh bang my

Trén co s6 ly thuyét néu'trérj, chu
nghiém do dac va danh gia- qf? chin
d6 xac dinh bing CORS & Viat Na
hanh. Thuc nghiém chia xl:‘am 2t
nhidu Ian trén cing mot diem va g
da biét toa d6. Po dac duoc thyc
thu Ainav-RTK CORS

Ainav-RTK 1a don
XUat tai Vist Nam b
thé thu tin higu ty 5

g may thu GNSS dwog San
cong ty Aitogy. JSC. May
loai v& tinh [

khdi do nhanh (30-60s). by
dd cac Phwong theye truyén dg iéu: :
Radio va Mang Ivéi tram CORS to bc. Tré
hinh H.1 |3 hinh anh may thy AiNav-RTK [8].

~ W

e

H:1. May th,, AiNav-RTK

bang doThyE "9hiém gsnp, gid dg chinh xd
ey ldn trgp cung mét diém '
_Irong trygn P na ¢
MOt didm o g y

inh (gia2Y: 8 hanh dyng méyg'f,;
nhan ket qua oo (@M CTgg) v tién hanh
mé‘?%k?'qua Sau cae khoang thgyi gian lién tyc s&
1074, hat. hucnghiémd'

1412020 3 o §

QC do chidu mugn ngd/
gy SEN .
NGhigm diyeye trinhgbggéyA 117472020, Két qua thye

'€n Bang 1 7). 3
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@, rc nghiém danh gig dé chinh

j o

3nd iéu lan rén cu 5 did Toa dd trung binh cla diém do dugec tinh trung
227 do nhieu /< n cung mét dj . g binh cta diem r
;;Da’ﬁ-’/’/ﬁ"‘ \\\e\m\\ binh tir 18 két qua do trong Bang 1 x4c dinh theo
e x(m)_ i VX (m) vy (m)]  cbng thirc:
5 pasT23.55  1219%6.122[-0,009].0.003
| 53287235/ 151938.122(0.005 [:0.003 Xrg =M; y 2 (7)
! 1+5328723.50  531938.120[0.014 |-0.005 18 "™ 18
gl s e 0014 10.005) ) 1 o miia4 Chanh
S rgT23517 581938.120[ 0,006 [o.00g| L2, Juee ghi & dong cubi aing el Bang . -
15378723569 521938.121]0.003 0004l léch toa do clia cac thi diém do so véi gia tri trung
7561 |561936.179 0,008 gon D" duorc tinh
0 15378723.569 |581938.168] 0 06 VX=Xi-X18; VYiYirYTe. (@)
7| 230040 :106] 0.003 | 0.043| Két qua danh gia duoc do chinh xac:
[ 7328723578 |581938.149| 0.012 [0.024 o 0000773
T 2328723570 |5681938.120] 0,004 |-0.005 mﬁi\/ "’1") =ﬁ:\F = =0,007m. (9)
[ 2326723.562_|561938.116|-0.004]-0.009 i
1 [2028723.559_|561936.1191:0.007 -0.006 m,=¢\/("y"’y) =i\/°7’02992 ~0,013m. (10)
[ 2628723562 |581936.122|-0.004 0,003 N 1
[ 20723564 (581938 116[-0002[0000)  TEROEM L o (an
7328723.555 |581938.131]-0.011[0.006] _, |, ket qua danh gid nay nhan (hay: dg chinh
!%, 58723563 |581936.119]-0.003 -0.006 x?tctfﬂa toa d xac dinh béng cong nghé CORS dat
\ y - . rat tot.
1| 2328723-5252) 221338-123 -0.001]-0.002) 35 Thye nghiém dénh gid dé chinh xdc bang
777 | 23287235 38.120/-0.004|-0.005|  c4ch do trén cdc diém chudn da biét toa do
7§ | 2328723.566 |581938.123] 0.000 |-0.002)  chinh xdc
[T'B’— 2328723.566 [581938.125 So dd khu thwe nghiém thé hién trén hinh H.2.
N, " - y Vit 7 s
bt i Rt P |
-.‘C..-'!"""'---}.'x___ o 'W":;a::ha “:'::'
Lohangy, S TR AU eee Cong vin Wos w':" - i
] om M A T okt
. ; | BRRIRD LE BV R i VLS PR AL ¢ Lt
.‘f ) lu y:ﬁ
; I‘III:I'ml ”uc‘:‘:“'“"u i ;i
A o] mm lmcmuam m"::.;:hu_’é‘g?‘krﬁv.
%%. . 'l oo -..:~ “‘:,“i; “C::\g.“:h":‘:l.‘.
}i s | i “uvmm: rf :
5 ] e A g 2 i SR ¢
i ‘, y \ j o /- 1 1"t Y. TRUNG HOA
H.2. So d6 khu vurc thyc nghiém
Béng 2. Két qua thyrc nghiém trén cac diém chuén
% |Tan i Toa dé do bang GNSS finh Toa do do bang CORS Chénh léch
. iem x(n:1) Ty (m) x(m) y (m) Ax (m) Ay (m)
159 53550360637 | 561523.149 | 2320360.627 | 581523135 | 0.019 | -0.014
T 0013 T 2305404 591 | 581574671 | 2329404547 | 561574.669 | 0.044 | -0.002
3 | Dote 0723 | 2320425262 | 581430686 | -0.041 | -0.037
< | D014 | 2329425.303 | 581430.723 | - f
T D015 T 2300373 056 | 561434.643 | 2329373.926 | 561434629 | 0.010 & 2014
ST D010 T 555sss7 074 | 551465.300 | 2329381087 | 581465265 } -0.027 | 0015
6 T Doan— =700 333 | 2323833.178 | 577400.291 | -0.058 | -0.042
~-1 D040 | 2323833.236 | 577400.339 | “-~r==
7\ D024 | 2331839.218 563822.481 2331839.149 | 563822.480 -0.069 -0.001
8\% 2331835.102 563891.362 2331835.123 | 563891.367 88%15 %%{1%
&@2 2331872.170 563886.008 2;331872.186 5§3§85.998 0. -0.
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Banh gig dé chin
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h xac:

4. Két luan

T® nhirng két qua nghien clu trén g
toi rit ra Mot so két luén:

ay, ching
> Do Chl’l’;h Xac ci

trung Phuong theo céng‘th'(yc Gau
> Toa dd xac dinh béng, con
Viét Nam €O d6 chinh xac tot. Sai

danh gia bang cach do nnia
P . Py
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Noay gui Phén bién: 18/07/2020

Ngay nhan Phan bign; 25/09/202¢

Ngay chip nhan ding ba;. 10/10/2020

Tl khoa: tram tham chidy hoat daéng lién ty

Tronqxnhfl’ng nam gén gay, cong
duoc phat tr?ém c:hle“. f’oaf ddng lién tuc (C_ORS)
0 dac Ban d‘? O Dhidu nuse tran thé gioi. Cwe
giao hl;ié > Ve Théng tin dia ly Vit Nam due
Vigt Nam, ps X3 dung he théng tram CORS co
3 ' ﬁ M nay, hé théng tram CORS da dne
hoat ggpg 1o thign v4 dang trong giai dod'
' ' nghigm, Truée khi dua he thé"g
Chinfy o Tong chinh thi, 5?,1” o
[ M ® C Oa A > 2 i
iy ba[},%,,co’? - Bai pgo tri(;?r ggf/ hC:iccéCh dé";
9o nhidy 13" O toa gp iz, dinh béng COR>
Jem chudn ga or CUNG MOE gigm vs trén ¢
0a g St toa a5, g qua thyc nghity
1q 00 do chihhxigcq;g? :

dng CORS cua V!
4 cm,

. f
Sai 6 vj tri diém @

Xem §'t§n trang tdl
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