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MO DAU
Quan tric lién tuc su dich chuyén bién dang cong trinh dya trén cong nghé
GNSS/CORS nhim xéc dinh su thay d6i vi tri cua cong trinh trong khéng gian
theo thoi gian. Hé théng quan trac chuyén dich cong trinh theo thoi gian thuc
bao cac qua trinh thu nhéan, truyén dan va xu ly s6 liéu. Viée xur ly s6 liéu duoc
thuc hién nhd mot phan mém Cac qua trinh ndy dién ra mot cach tirc thoi gom
hé théng phan cimg va phan mém duoc lap trinh bang cac ngdn ngir lap trinh

bac cao nhu VB.Net, C#.

Pé quan tric lién tuc dich chuyén bién dang cong trinh, cac sb liéu tir tram
quan trac phai dugc giri vé trung tim xtr 1y s6 liéu nho bo truyén sd liéu duge
thiét ké xay dung dua trén cong nghé bo mach chii cia Arduino. Dé hé thong
truyén dir li¢u nay cé thé hoat dong duoc, can phai c6 mdt phﬁn mém diéu
khién. Mot phén mém duoc 1ap cho bd truyén s6 litu dugc lap béng cong cu
Arduino vé6i ngdn ngit C#. Cac s liéu quan tric sau khi duoc giri vé trung tim
xtt 1y 86 liéu duoc xtr Iy nhd mot phan mém chuyén dung dugc xay dung va phat
trién bang céng cu Visual Studo 2019 vdi ngdn ngir 14p trinh VB . Net.

Cac modul chinh cta phin mém 1a: xir 1y s liéu GNSS nhan dugc tir tram
quan trac giri vé, tinh chuyén toa do, phan tich dich chuyén bién dang, xay dung
biéu dd dich chuyén bién dang.

Trong b&o c40 nay gi6i thiéu cac ndi dung vé thuat toan, cau trac dit liéu va

ma nguon chuong trinh cua cdc module phan mém.



CHUONG 1
CAU TRUC DU LIEU PINH VI GNSS THEO PINH DANG TIEU
CHUAN NMEA-0183

1.1. Tin hiéu NMEA

NMEA 0183 1a tiéu chuén k¥ thuat cho giao tiép két hop dién véi tin hiéu
thong tin lién lac cho cac thiét bi hang hai nhu echo sounder, may do ngang
(sonar), may do gi6 (anemometer), gyrocompass, autopilot, thiét bi thu GPS ...
Tiéu chuan duoc xdy dung boi Hiép hoi Dién tir Hang Hai Qudc gia My
(National Marine Electronics Association - NMEA). Tiéu chuan nay thay thé
cho céc tiéu chuan trude d6 1a NMEA 0180 va NMEA 0182. Sip tdi s& duogc
thay thé bang tiéu chuan mdi hon NMEA 2000. Tuy nhién, tiéu chuan nay van
dugc nang cap thudng xuyén. Phién ban V4.10 duoc cong bd vao dau thang 5
nam 2012.

Tiéu chuan dién duoc sir dung 14 EIA-422, hau hét phan cimg voi NMEA-
0183 két ndi qua cong EIA-232.

NMEA 0183 sir dung ma tiéu chuan ASCII

CAu hinh nbi tiép (Lop dir liéu) nhu sau:

-Téc d6 chuan Baud: 4800

-Data bits : 8
-Parity : None
-Stop bits : 1
-Handshake : None

Quy tic giao thirc 16p tmg dung NMEA
Dong dir lidu dau tién cuia giao thix NMEA bat dau bang dau $. Cac sb ligu
dugc cach nhau bai dau phay (,), sau dau phay c6 ky tu khoang tréng gom c6
cac dong dir liéu GPGSA, GPRMC, GPVTG, GPGGA.

- GPGSA: Global Positioning Active Satellites, No1 1én s6 vé tinh hién
dang gan voi module ciia ta, cang nhiéu vé tinh thi dit liéu cang chinh xac.

- GPRMC: Global Positioning Recommended Minimum Coordinates. Day
1a dit liéu chinh, néu dir liéu nhan thanh cong thi ndé gém thong tin Kinh d9, Vi
d6, Toc do (trong don vi hai 1y).

- GPVTG: Global Positioning Course Over Ground (Track Good), Chtra
thong tin vé toc do ctia mat dt 1a bao nhiéu hai Iy va bao nhiéu km/h.
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- GPGGA: Global Positioning System Fix Data, chira cac dir liéu nham
nang cao dd chinh xac cua vi tri, vi du nhu dd cao chan han. N6 goi 1a chudi
RMC
Nam ky tu tiép theo xac dinh "ngudi néi" (dung hai ky tw) va loai tin nhan (ba
ky tu).

Truong dit liéu theo sau dung dau phay dé phan cach.
Néu dir liéu khong co, trudng tuong ung dé trong (khoéng c6 ky tu trude dau
phan céch tiép theo - xem phan tin mau duéi day).
Ky tu dau tién sau truong dir liéu cudi cung 1a ddu hoa thi *, nhung chi duoc
dua vao néu c6 ma kiém tra chan 1é.
Sau d4u hoa thi 1a ma kiém tra chin 1é gém 2 s6 hé hexadecimal.
<CR> <LF> két thiic tin nhan.
1.2. Mé ta chuin dau ra NMEA

Giao thirc dau ra hd tro tiéu chuan NMEA-0183 bao gdm cac thong tin duoc
thuc hién bao gom GGA, GLL, GSA, GSV, VTG, RMC, ZDA va GNS. Tin
nhian NMEA c6 ciu tric ciu sau day:
1.2.1.Cdu tritc chung ciia giao thivc chuin NMEA

$aaccc,c—c*hh<CR><LF>
Chi tiét cia cdu tric cau dugc giai thich trong bang 1.1

Bdng 1.1. Quy cdch ciia giao thire chudn NMEA

Ky tu Hex Mo ta
“$” 24 Bit dau cau
aaccc Truong dia chi. "aa" 1a md nhan di¢n nguoi

néi. "Ccc" xac dinh loai cau

2C Dau phan cach giira cac truong
C—c Khéi cau 1énh

(x 2A Dau phan cach Checksum

Hh Truong tong hop

<CR><LF>  |ODOA |K&t thiic cau
Truong tong hop 1 8-bit ddc quyén OR (khong bat dau hodc dung bit) cua

tat ca cac ky tu trong cau. Kiém tra bao gém 2 ky tu va dugc dai di¢n nhu 1a mot

sO hex.

1.2.2. Cdc loai tin nhin NMEA khi dinh vi GPS
Céc loai tin nhin NMEA khi dinh vi vé tinh GPS duogc thé hién ¢ bang 1.2
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Bang 1.2. Cac logi tin nhan NMEA khi dinh vi GPS

$ PGGA Thoi gian, vi tri va stra chita dir li¢u li€én quan ctia nguoi
nhan.

$ GPGLL Vi tri, thot gian va tinh trang hi€u chinh.

$ GPGSA Puogc st dung dé dai dién cho ID cua v¢ tinh dugc st dung
dé hiéu chinh vi tri.

$ GPGSV Thong tin vé tinh vé d6 cao, goc phuong vi

$ GPRMC Thoi gian, ngay, vi tri, khéa hoc va tde do dir lieu.

$ GPVTG Hudng va téc do vé tinh so v4i mat dat.

$ GPZDA UTC, ngay, thang, nam va mdi gio.

1.2.3. Cdc loai tin nhin NMEA khi dinh vi GNSS
Céc loai tin nhan NMEA khi dinh vi vé tinh GGSS dugc thé hién ¢ bang 1.3

Bang 1.3. Cdc loai tin nhan NMEA khi dinh vi GNSS

$ GNGGA Thoi gian, vi tri va stra chtta dir li¢u li€én quan ctia nguoi
nhan

$ GNGLL Vi tri, thoi gian va tinh trang sura chira

SGNGSA Puoc sir dung dé dai dién cho ID cua vé tinh duoc st dung

$GPGSA dé stra chira vi tri. Khi ca GPS va Beidou vé tinh duoc st

$BDGSA dung trong giai phap vi tri, cAu $ GNGSA duoc sir dung
cho cac v¢€ tinh GPS va mot v¢ tinh khac
Cau $ BDGSA duogc sir dung cho vé tinh Beidou. Khi chi
str dung vé tinh GPS dé khic phuc vi tri, cdu SGPGSA duy
nhat 13 dau ra. Khi chi st dung vé tinh Beidou, mot cau $
BDGSA don 1¢ 13 dau ra.

$GPGSV vé tinh dugc st dung trong giai phap vi tri, cau $§ GNGSA

$BDGSV dugc st dung cho cac vé tinh GPS va mot v¢ tinh khac

$GNRMC Thoi gian, ngay, vi tri, khéa hoc va toc do dit lidu

$GNVTG Khoéa hoc va toc dd so v6i mit dat

$GNZDA UTC, ngay, thang, nam va mii gio

1.3. Giai mi cac dang tin nhin NMEA
1.3.1. Tin nhin GGA — Global Positioning System Fix Data — Dit liéu cai

chinh hé thdng dinh vi toan cau.

Thoi gian, vi tri va stra chita dir liéu lién quan cho may thu GPS.
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Dinh dang:
$--

GGA hhmmss.ss, LI, yyyyy.yyy,a,x,uu,v.v,w.w,M,x.x,M, zzzz*hh<CR><LF

>

Céc thong tin cta tin nhan GGA duoc thé hién nhu & bang 1.4.
Bdng 1.4. Cdc théng tin ciia tin nhan GGA

Truong Tén Mo ta

hhmmss.ss | Thoi gian UTC Thoi gian UTC cua vi tri & dinh
dang hhmmss.sss,(000000.000-
235959.999)

HILIT Vi do Vi @ ¢ dinh dang ddmm.mmmm.
Hang dau c6 s6 0 dugc chén vao néu
phan do c6 mot chir sd
dd phan d6
mm phén pht
mmmm phan 1¢ ctia phut

A Chi s6 biéu thi cuong do | 'N'=Bic, 'S'= Nam

twong d6i cua tin hiéu
(N/S)

yyyyy.yyy | Kinh d6 Kinh do o dinh dang

dddmm.mmmm.
Hang dau s 0 duoc chén vao.
dd phan d6
mm phan pht
mmmm phan 1é cta phut

Chi bao dong tay E /W 'E'=Dong, 'W' = Tay

X Chi s6 bao chat lwong |Chi bao chit Ilwong GPS

GPS 0: khong thé sta chira vi tr
1: stra chira vi tri hop 1€, ché d6 SPS
2: stra chira vi tri hop 1€, ché do GPS
sai phan.

uu V¢ tinh dugc st dung S6 vé tinh dang st dung, (00 - 24)

V.V HDOP Do suy giam do chinh xac mit bang,
(00.0 - 99.9)

W.W Do cao Do cao so v&i muc nudce bién trung

binh (-9999,9 - 17999,9) ( mét)




X.X Su phan tach mat Geoid Mét

7772 Chi s6 tram DGPS Chi s6 tram tham chiéu vi phan,
0000 — 1023
NULL khi DGPS khong dugc su
dung

hh Checksum Kiém tra tinh toan ven cta tin nhan

Cac thong tin ctia mot tin nhan tri do GGA dugc giai ma nhu ¢ (hinh 1.5)

BGPGGATT0002.000E104 461731010545, 8333454 D, 0000*40
Th¥i gian Vids: 21° Kinh d&: 105°
17:00:02.000 04.4617310° 45 8333454’
UTC (Bée) (Bong)
Fiz quality: 4 -
0 =1inwvalid 23 N .
1=GPS fix e HDOF -
2 =DGPS fiz tinh DG osuy || T A e n
3= PPS fix dang | | G8m @6 || 82 =R BG chenh 7| CheckSum
4 =RTE fix st chinh zac || °¢ V9| | gifta (tong kism
5 =Float RTK dung mit bang fOE IwoT Elipsoid va tra tin
2 biEn (m} Geaid (m) nhé_n}

Hinh 1.1. Giai ma dong tin nhin caa tri do GGA
1.3.2.Tin nhéin GLL — Geographic Position — Latitude/Longitude (vi tri dja 1y
— Vi d6/Kinh d9)

Vi dog va kinh dd cua vi tri v€ tinh, thoi gian hi€u chinh vi tri va trang thai
Dinh dang:
$--GLL, LI a,yyyyy.yyy,b,hhmmss.sss,A,a*hh<CR><LF>
Céc thong tin ctia tin nhan GLL duoc thé hién nhu ¢ bang 1.5
Bdng 1.5. Cdc théng tin ciia tin nhan GLL
Truong Tén Mo ta

IR Vi do Vi d0 ¢ dinh dang ddmm.mmmm.
Hang dau co6 s6 0 dugc chen vao néu

phan do c6 mat chir s6

A Chi s6 biéu thi|'N'=Baic,'S'=Nam
cuong do tuong ddi
cua tin hiéu (N/S)
yyyyy.yyy | Kinh dé Kinh d6 ¢ dinh dang dddmm.mmmm.

Hang dau s6 0 duogc chén vao.
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B Chi bao dong /tay | 'E'=Dong, 'W' = Tay
(E/W)

hhmmss.sss | Thoi gian UTC Thot gian UTC cua vi tri ¢ dinh dang
hhmmss.sss,
(000000.000 - 235959.999)

A Trang thai A = dir ligu hop 1€, V = Dir li¢u
khong hop 1€

hh Checksum Kiém tra tinh toan ven cta tin nhan

Céc thong tin cia mot tin nhan tri do GLL duoc giai ma nhu ¢ (hinh 1.2)

$GPGLEZ104 46173 1 0IK10545 8333454170002 008 A E*43——

Vida: 21° Einh d9: Thin gian AT heu CheckSum

04.4617310° 105° 17:00:02.00 || hop 12 (thng kiém

Bic) 458333454 || 0 VDw litu || g tin
khng hop nthén)

I8

Hinh 1.2. Giai ma dong tin nhin caa tri do GLL

1.3.3.Tin nhin GSA — GNSS DOP and Active Satellites (GSA — GNSS DOP va
v¢€ tinh hoat dong)

Ché do hoat dong thu GPS, v¢ tinh dugc st dung trong gidi phap dan
duong dugc bdo cdo bdi cau 1énh GGA hodac GNS va gia tri DOP.

Dinh dang:

$--GSA,a,X, XX, XX, XX, XX, XX, XX, XX, XX, XX, XX, XX, XX,U.U,V.V,2.zZ*hh<CR><LF>
Thong tin ciia tin nhan GSA dugc thé hién nhu ¢ bang 1.6

Bdng 1.6. Cdc théng tin cua tin nhan GSA

Truong Tén M6 ta

a Ché d6 Ché do

'M' = Manual, budc phai hoat dong & ché do 2D
hoac 3D

'A"' =Ty dong, cho phép tu dong chuyén doi 2D/ 3D
X Ché d6 Kiéu ci chinh

1 = Khong cai chinh

2 = Cai chinh 2D




3 = Cai chinh 3D
XX’s Chi s6 vé |01 - 32 danh cho GPS; 33 - 64 danh cho SBAS
tinh (PRN trur di 87); 65 - 96 cho GLONASS (64 cong
v6i s6 khe); 193 - 197 cho QZSS; 01 - 37 danh cho
Beidou (BD PRN). V¢ tinh GPS va Beidou dugc
phan biét boi tién t6 GP va BD. Tbi da 12 vé tinh

duoc bao gdbm trong mdi cau GSA

u.u PDOP Do suy giam do chinh xac vi tri (00.0 dén 99.9)

A HDOP Do suy giam do chinh xac mat bang (tr 00.0 dén
99.9)

2.2 VDOP Do suy giam do chinh xac d6 cao (tir 00.0 dén 99.9)

hh Checksum | Kiém tra tinh toan ven cia tin nhin

Céc thong tin cia mot tin nhan tri do GSA duogc giai ma nhu & (hinh 1.3)

$GPGSA§£3E23,DQ,I 1,18,08,
w

k J

Ch# d3 Chéds || Chi 6 || PDOP || HDOP || VDOP || CheckSum

ty déng cai chinh cla cac (tong kifm

cai chinh 2D wE tinh tra tin
nhin)

Hinh 1.3 Giai ma dong tin nhin ciia tri do GSA

1.3.4.Tin nhin GSV — GNSS Satellites in View (GSV — vé tinh GNSS nhin
thay)

S luong vé tinh (SV) & ché do xem, s hiéu vé tinh, d6 cao, gbc phuong
vi, va gia tri SNR. Bén vé tinh tdi da cho mdi quy dao.

Dinh dang:

$--GSV,x,u,xx,uu,vv,zzz,ss,uu,w,zzz,ss,...,uu,wv,zzz,ss*hh<CR><LF>
Thong tin cua tin nhin GSV duoc thé hién nhu & bang 1.7
Badng 1.7. Céc théng tin cua tin nhan GSV

Truong Tén Mo ta

X S6 lugng tin nhan Tong s6 tin nhan GSV duoc truyén
(1-3)

u S thir tu Sb thtr tw cua thong bao GSV hién
tai
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XX V¢ tinh quan sat dugc Téng s vé tinh quan sét (0 - 12)
uu S6 hiéu vé tinh 01 - 32 danh cho GPS; 33 - 64 danh
cho SBAS (PRN trur di 87); 65 - 96
cho GLONASS (64 cong véi sd
khe); 193 - 197 danh cho QZSS; 01
~ 37 danh cho Beidou (BD PRN).
V¢ tinh GPS va Beidou duogc phan
biét boi tién t6 GP va BD. Tbi da 4
v¢ tinh duoc bao gém trong moi cau
cua GSV.
\Y; Po cao GOcC cao vé tinh tinh bang dd, (0° —
90°)
727 Go6c phuong vi Goéc phuong vi vé tinh tinh theo do,
(0°-359°)
SS SNR (Signal-to-Noise C / Khéng trong dB (00 - 99)
Ratio) Null khi khong theo doi
hh Checksum Kiém tra tinh toan ven cua tin
nhéin
Céc thong tin cia mot tin nhén tri do GSV duoc giai ma nhu & (hinh 1.4)
$GPGSH,5,41,54,229,50,23,51,2
Sétin || Séthy || Téngsb 56 higw cac Gée Géc 2
nhén t tin vE tinh vE tinh phirong || cac || Vidsbic
GSV nhén quar st quan sat Vi VE vE
dwoc Gsv dwor dwor tinh tinh || A-Di ligu
truyén _hop 18,

Hinh 1.4. Giai ma dong tin nhin cia tri do GSV

1.3.5. Tin nhin RMC — Recommended Minimum Specific GNSS Data (s6
liéu GNSS r0 rang)

Thot gian, ngay thang, vi tri, huéng va tde do dir lidu duoc cung cép bdi1 bd

tiép nhan dn duong GNSS.

Dinh dang:
$--RMC,hhmmss.sss, x, LI a,yyyyy.yyy,a,Xx.X,u.u,Xxxxxxx,, v*hh<CR><LF>
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Thong tin cta tin nhin RMC duogc thé hién nhu & bang 1.8
Bang 1.8. Cdc théng tin ciia tin nhan RMC

Truong Tén M6 ta
hhmmss.sss | Thoi gian UTC | Thoi gian UTC ¢ dinh dang hhmmss.sss
(000000.000 - 235959.999)
X Trang thai Trang thai
'V' = Canh bdo ngudi nhan danh muc
'A' = Dit liéu hop 1€
HILII Vido Vi @6 6 dinh dang dddmm.mmmm. Hang
dau sb 0 duogc chén vao.
A Chi s6 bic /nam | N '=Bic; 'S'= Nam
(N/S)
yyyyy.yyy | Kinh do Kinh d0 ¢ dinh dang dddmm.mmmm.
Hang dau s6 0 dugc chén vao.
A Chi s6 dong/ tay | 'E' = Pong; 'W' = Tay
(E/W)
X.X Toc do trén mat | Toc d6 trén mit dat tinh bang hai 1y (000,0
dat - 999,9)
u.u Huéng trén mit | Huéng trén mit dat tinh theo do (000,0
dat - 359,9)
XXXXXX Ngay UTC Ngay cai chinh vi tri UTC, dinh dang
ddmmyy
v Chi bdo ché d6 | Chi bao ché do
'N' = Dir li¢u khong hop 1€
'A'= Ché d¢ tu tri
'D' = Phuong thtrc sai 1éch
'E' = Ché d6 ubc tinh
hh checksum Kiém tra tinh toan ven cua tin nhan

Cac thong tin cua mét tin nhan tri do RMC dugc giai ma nhu ¢ (hinh 1.5)
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SGPRMI?EQE, 75 833350 7.B4000.00)
Thét gian A-Dik ligu 21° 105° Téc Huwdéng || 31:10:2018
17:00:07. hop 12 04.4617292" || 458333507 || d% trén Ngay
000 WV-Dit litu Vi dé bac Einh d% trén m &t thang nim
T khéng déng it A4t cal chinh
hop 18 it w1 tri

Hinh 1.5. Giai ma dong tin nhin ciia tri do RMC
1.3.6. Tin nhin GST — Position error statistics (Vi tri va théng ké sai sé)

Céc thong tin cia mot tin nhan tri do GST dugc gidi ma nhu & (hinh 1.6)

FGPGE

72814.00006,0.023,0.020273 6 01023,0.020,0 030 €6 4)

Y L 4

Thé gian Téc &8 iZac thanh CheckSum
17:28-14.0 trén mit phin  cha Kifm tra
T E sai 56 wi tri tinh todn
21@ wen tin
04.461729 nhin

Hinh 1.6. Giai mi dong tin nhin cia tri do GST
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CHUONG 2
XAY DUNG PHAN MEM XU LY SO LIEU PINH VI GNSS THEO PINH
DANG TIEU CHUAN NMEA-100183

2.1. Phuong phap xir Iy s6 liéu theo dinh dang ti¢u chuin NMEA-0183

TAt ca céac thong tin tri do theo dinh dang ti€u chuin NMEA, can dugc xir
Iy dé nhan dugc nhing tri do tot nhat nhim ning cao do chinh xac cua két qua
quan tric. Pic biét cha y dén hai loai tin nhin GGA va GST. Dong tin nhén
GGA cho biét nhirng tri do ndo da duogc cai chinh vi tri tir tram CORS va dat yéu
cau d6 chinh xac (tri do Fixed), con dong tin nhian GST cho biét sai sb vi tri
diém do da duoc cai chinh nhung c6 gia tri nho nhat. Tat ca nhiing tri do dat yéu
cau d6 chinh xac duoc luu trit trong mot tép theo timg ngay va tén tép so liéu tao
thanh boi tén thiét bi quan tric két hop véi ngay thang nam (vi du: Data-
Rover04-09122021.txt).

Qua trinh xir 1y sd lidu quan tric d6 lan theo chuan dinh dang NMEA
duoc tién hanh qua cac budc sau:

1. Buée thir nhat: Kiém tra tinh toan ven (tinh day du) cua cac thong tin trong

chudi tin nhin tri do

Khi c4c tin nhin theo dinh dang NMEA nhan duoc tir Rover, can phai
kiém tra tinh toan ven (ddy du) cta céc tin nhan trong tép dit liéu ndy, néu trong
cac dong tin nhin nay thiéu hay thira thong tin thi khong st dung tin nhin nay
dé léy s6 liéu. Viéc kiém tra tinh toan ven cta dit liéu duoc thuc hién bﬁng cach
phan tich tit ca cac ky tu trong khoang tir ky tu $ dén ky tu * cta chudi tin nhin
NMEA thanh m6t chudi méi. Sau d0, chi can thuc hién thudt toan thao tac bit
XOR ky tu dau tién véi ky tu tiép theo, cho dén khi két thuc chudi. Str dung
Checksum trong chudi tin nhan trj do di gtri kém dé so sanh v6i Checksum tinh
toan dugc, néu trong chudi tin nhén tri do c6 mot thay ddi nho cling s€ tao ra
tong Checksum khac nhau rat 16n. Néu dong tin nhén tri do khong thay ddi tirc

la Checksum guri dén va Checksum tinh toan dugc gidng nhau, c6 nghia 1a dong
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tin nhin gui di duoc bao toan, khong bj thay d6i va né dugc ngudi str dung chip
nhan.
2. Buéc thir hai: Loc ra nhiing tin nhan c6 toa do da dwoc hiéu chinh vi tri
(Fixed).

Trong chudi tin nhin GGA ¢ chi sé bao chat luong phép do GPS

(GNSS), céc chi sb bao chat lugng nay c6 6 mirc khac nhau danh s tir 0 dén 5
dugc thé hién nhu ¢ bang 2.4.

Trong dinh vi bang cong nghé¢ GNSS/CORS/RTK, khi chi sb bao chét
luong 1a 4 thi tri do nay da dugc dugc cai chinh vi tri va cho chét luong tdt nhat
va gia tri nay duoc loc ra cho muc dich st dung. Néu chi sd bao chat luong la
cacs60, 1,2, 3,5 thi khong léy tr1 do nay.

3.Budc thir ba: Loc nhiing tin nhin c6 toa d6 da duoc hiéu chinh vi tri nhung

c6 sai s vi tri nho nhét.

Trong s6 nhiing tin nhén c6 toa d6 da dugc hiéu chinh nhung sai s6 vi tri
ciia n6 ciing khac nhau, vi vy dé nang cao d6 chinh xac dinh vi can loc ra
nhirng tin nhin c6 sai sb vi tri diém nho nhat. Viéc loc ra toa do co sai sb nho
duoc thuc hién bé“mg cach phan tich chudi tin nhin GST.

Trong tép tri do GGA ¢6 cac gia tri thanh phan toa do cta diém do trong
hé toa do0 WGS-84, cac gia tri toa d§ nay duoc tinh chuyén vé hé toa d6 VN-
2000 dé phuc vu cho viéc tinh chuyén dich.
4.Buéc thi tu : Tinh doi toa do

1. Tinh doi gitta hé toa do trdc dia va hé toa do vuong goc khong gian
a) Céng thirc tinh doi tir (B,L,H) sang (X,Y,Z)

X = (N+H)cosB.cosL

Y = (N+H)cosB.sinL (1)

Z = [N(1-e)+H].sinB
Trong d6: B 1a vi do trac dia; L 1a kinh d0 tric dia; H 1a d6 cao trac dia
N 14 ban kinh vong thang dung thir nhat tai diém xét:

a

V1-e?sin’B

14

N =



e 14 tAm sai thir nhét cua ellipsoid:

va?-b?

a

e =

a la ban truc 16n, b 1a ban truc nho cua ellipsoid.

b).Céng thirc tinh doi tir (X,Y,H) sang (B,L,H)

H=K, (VE -a) )
K.Z
B=arctg——2—— (2)
VXZ4+Y? '
Y
L:arctgy J

Trong do:
E=X*+Y?+(1+e%).2°

JE

K. =
" JEret(1+e?).2?

K, = (1+e?)(1-e’K, g)

e 1a tAm sai thir hai cua ellipsoid

va? —b?

b

eI:

2. Thuat toan chuyén doi gitta cac hé toa do

a).Tinh chuyén doéi hé toa do WGS- 84 sang VN2000

Toa do cua céac tram quan tric duge xac dinh trong h¢ toa d0 WGS- 84, sau

d6 dugc tinh chuyén sang hé toa do VN- 2000 theo cong thirc (3)
X = AXo+ k(X + 8.Y - Wo.Z")
Y =AY, + k(- 0.X + Y’ + @0.Z") (3)
Z=AZy+K(yo. X" - 0,.Y +2Z°)
Trong do:

X, Y, Z latoa d6 vuong goc khong gian trong hé toa d6 VN-2000, (m)

X, Y’,Z’ 1a toa @0 vuong goc khong gian trong hé toa d0 WGS-84, (m)

AX,, AY,, AZ, lacac tham sb dich chuyén géc toa do (m)
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Mo, Yo, & 1a 3 goc xoay truc toa d§ tuong ung voi cac truc X, Y, Z,
(radian)
k 12 hé s ty 1& chiéu dai gitra 2 hé.
Cac tham sé tinh chuyén toa do tir hé WGS- 84 sang hé toa do VN- 2000 do Bb
Tai nguyén va Méi trudng cdng bé nhu ¢ bang 2.1.
Bang 2.1. Cac tham s6 tinh chuyén toa d tir hé WGS- 84
sang h¢ toa do VN- 2000

TT | Thamso Gia tri Pon vi

1 [AX, -191,90441429 m

2 | AY, -39,30318279 m

3 [Az, -111,45032835 m

4 | o, -0,00928836 Giay
5 | we 0,01975479 Giay
6 e -0,00427372 Gidy

7 |k 1,000000252906278 | -

N.t(5 - t° + 9n® + 4n*)cos*B.1*

4

x =k, (X + %N.tCOSZBJZ v 2
2p 2

1
20p

N.t(61 - 58t* + t* + 270n" - 330n*t*)cos’B.I° + ...)

6

y = ko(ﬂcosB.l +$ N(1-t*—n?)cos’B.I° +
P P

. (2.35)
N(5-18t* + t* +14n* —58n°t*)cos’B.I° +...

+ 5

20p
Trong do: t = tgB
n=e'.cosB

— (L — Lo )

Ko = 0.9996 {mg v&i mui 6°.
Ko = 0.9999 {mg v&i mui 3°.
Lo kinh tuyén truc twong tmg véi ting tinh thanh trong ca nudc. Vi Ha Noi

thi Lo = 105°00.
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5. Bude thir 5: Panh gia do chinh x4c vi tri mat b.':fmg

Dua vao céc thanh toa do va do cao xac dinh duoc, danh gia d chinh xac cua

cac thanh phan toa do theo cac cong thirc sau:

V.V
mX: XX
n-1

V.V

_ LYy
my_\/n—l
V.V,

_ 1 Yh'h ]
n-1

Trong do:

6. Budc thir 6: Xac dinh dai luong chuyén dich

Dua vao cac gia tri toa do xac dinh duoc, viéc tinh cac dai lugng chuyén

dich theo céc truc toa d§ dugc xac dinh theo cac cong thirc sau:

- Dich chuyén theo truc X: Dx = X; (t+1) — X; ()

- Dich chuyén theo truc Y: Dy =Y, (t+1) - Y; ()

- Dich chuyén toan phan: Dp= \/m

- Pai luong dich chuyén dimg (d6 lin): n = H; (t+1) — H; (t)

2.2.X4y dung phin mém xir Iy s6 liéu dinh vi GNSS theo dinh dang tiéu
chuin NMEA-100183
2.2.1.Cong cu thanh ldp chuwong trinh

Chuong trinh phén tich, xtr 1y s6 liéu quan tric do lun nén duong dap trén
dat yéu dua trén cong nghé GNSS/CORS, dugc viét bang cong cu lap trinh
Visual Studio, do Microsoft phat trién. Tir khi ra doi dén nay, Visual Studio da
c6 rat nhiéu cac phién ban str dung khac nhau. Trong nodi dung thanh lap chuong

trinh cho bai toan phan tich, xt 1y s6 liéu quan tric chuyén dich cong trinh sir
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dung phién ban Visual Studio 2019. Sau khi cai dit, biéu twong cua phin mém
lap trinh Visual Studio 2019 hién thi trén man hinh may tinh duoc thé hién nhu
hinh (hinh 2.1).

Visual Studio
2019

Hinh 2.1. Biéu twong ciia phan mém lap trinh Visual Studio 2019

Visual studio 1a mét trong nhitng cong cu hd tro lap trinh ndi tiéng nhat
hién nay ctia Microsoft, véi nhiéu tinh nang ndi troi nhu;
1.Pa nén tang:

Phan mém 14p trinh Visual Studio ctiia Microsoft hd trg str dung trén nhiéu
nén tang khac nhau. Khong giéng nhu cac trinh viét code khac, Visual Studio sir
dung duoc trén ca Windows, Linux va Mac Systems. Diéu nay rét tién loi cho
1ap trinh vién trong qua trinh g dung.
2.Pa ngon ngir 1ap trinh

Khéng chi hd trg da nén tang, Visual Studio ciing cho phép str dung nhiéu
ngoén nglr 1dp trinh khac nhau tor C#, C/C++, HTML, CSS, Visual Basic,
JavaScript,... Boi vdy, Visual Studio c6 thé dé dang phat hién va thong bao khi
cac chuong trinh c¢6 1i.
3.Kho ti€n ich mé rong phong phu

Mic du Visual Studio c6 hé théng cac ngdn ngir hd trg lap trinh kha da
dang nhung néu 1ap trinh vién mudn str dung mot ngdn ngir khac, c6 thé d& dang
tai Xuéng cac ti¢n ich mé rong. Tinh nang hép dan nay dugc hoat dong nhu mot
phan chuong trinh doc 1ap nén khong lo 1am giam hiéu ning ctia phan mém.
4.Luu trir phan cap

Phan 16n céc tep dir liéu doan ma cua Visual Studio déu dugc dat trong
cac thu muc tuong ty nhau. Pong thoi, Visual Studio ciing cung cap mot sb thu
muc cho cac tép dac biét dé luu trit an toan, dé tim, d& st dung hon.
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5.Kho lwu trir an toan

Véi Visual Studio, hoan toan yén tdm vé tinh luu trit, boi phdn mém da
duoc két ndi GIT va mot s6 kho luu trir an toan duoc sir dung phé bién hién nay.
6.Man hinh da nhiém

Visual Studio s¢ hitu tinh ndng man hinh da nhi¢m, cho phép nguoi dung
md cung lac nhiéu tap tin, thu muc du chung cé thé khong lién quan téi nhau.
7.HS tro viét code

Khi st dung code vao trong 1ap trinh, vé1 Visual Studio, cong cu nay co
thé dé xuat t6i cac lap trinh vién mot s tiy chon thay thé nham diéu chinh doi
chat dé doan code ap dung thuan tién hon cho nguo1 dung.
8. Ho tro thiét bi ddu cudi

Phan mém Visual Studio ciing tich hop cac loai thiét bi dau cubi, giup
nguoi dung khong can chuyén ddi giita hai man hinh hay tré vé thu muc gbe khi
thuc hién mot thao tac can thiét nao do.
9. H6 trg Git

Do két ndi voi GitHub nén Visual Studio cho phép hd trg sao chép, kéo
tha truc tiép. Cac ma code nay sau do ciing c6 thé thay d6i va luu lai trén phan
mém.
10. Tinh niing nhic Intellisense

Tinh ning nhic Intellisense duoc st dung hau hét trong cac phan mém lap
trinh, bao gém ca Visual Studio. Tuy nhién, so véi céc trinh viét m3, Visual
Studio van dugc dénh gia cao vé tinh chuyén nghiép. Pic biét, tinh ning nay
con c6 thé phat hién tat ca cac doan ma khong déy du, nhéc lap trinh vién, goi y
sira d6i, khai bao bién ty dong trong trudng hop lap trinh vién quén, gitip bo
sung ¢l phap con thiéu, ...
11. Tinh nang binh ludn comment

Mot tinh ning cling kha hay, hd trg cho ngudi lap trinh trong trudng hop
bi quén d6 1a tinh ning binh luan. Tinh ning nay cho phép 14p trinh vién dé lai
nhan xét, gitip d& dang ghi nhd cong viée can hoan thanh, khong bo sot cong
doan nao.
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Giao dién phan mém lap trinh Visual Studio 2019 va tinh ning cia nd

duoc thé hién nhu & hinh 2.2

hq File Edit View Project Build Debug Design Format Test Analyze Tools Extensions Window Help  Searcl . 2 HelloWerld @ — =} ®
BN - I -2 W ?- ~| Debug - AnyCPU - P oStartv| B = & Live Share &

} X MainWindowxaml + X [[EERRIEEERETIE

ol Qe -5CIR o K=
Rectangle ’ 4 C

ST ] Solution HelloWerld (1 praject)
TabContro 4 [ HelloWorld

TextBlock P Properties

TewtBox B e References s

4 All WPF Contrals ¥ App.contig

Posnter P D) Appxaml

Barder P D) MainWindow.xaml

SAUNGS EIEE BN JUSLNIGEG

~zpE)m0); B

Button

Calendar

Canvas
CheckBox
ComboBox

ContentContral
DataGrid
DatePicker
DockPanel 57.48% -| fx sz @ 4B« »
DocumentViewer GDesign  t Exam [nl=lc!
Ellipse B Gradientstop = | & Color =

HEHE%MEEDE L

+
Expander </TextBlocks

Frame 12 | <Ellipse HorizontalAlignment="Left" Height="132" Margin="386,264,0,¢
5 <Ellipse.Fill>
<RadialGradientBrush>

+ED® (

& Mo issues found

Hinh 2.2. Giao dién phan mém lap trinh Visual Studio 2019

2.2.2.Thiét ké xdy dwng phan mém

Phian mém phén tich, xt 1y s6 liéu quan tric cho may tinh chu ciing dugc
xdy dung bang cong cu lap trinh bang Visual Studio 2019 vé&i ngon ngit 1ap
trinh VB.Net. Phan mém c6 tén goi 1a GNSS CORS WDM.

Phan mém duoc thiét ké v6i nhiéu tinh ning nhu:

-Xtr 1y 6 liéu do vé6i dung luong 16n.

-Kiém tra tinh dy du cta cac thong tin tri do.

-Phan tich, Iya chon cac thong tin tri do

-Tinh chuyén ddi toa do cua tri do tir hé toa do WGS84 sang h¢ toa do
VNZ2000.

-Xac dinh cac dai luong chuyén dich cong trinh.

-Cung cép giao dién theo ddi cac tram quan tric trong thoi gian thuc dudi
dang biéu do truc quan.

-HJ trg chirc ning canh bao qua bao dong va bao hicu.

-Lap bao cao két qua quan tric.
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2.2.2.1 Xay dung Module chuwong trinh giai md, phan tich cdc thong tin tri do
theo dinh dang tiéu chudn NMEA0183
O céac tram quan trac, cac thong tin tri do thu nhan duogc theo tiéu chuan dinh
dang NMEA0183. Mbi dong tin nhén tri do c6 cac thong tin khac nhau.
Céc tin nhan cia chuan dinh dang NMEA duoc giai ma bao gom:
+ GNGGA
+ GPGGA
+ GPGGL
+ GPRMC
+ GPRMZ
+ GNGST
Céu truc céc tin nhan tri do theo chuan dinh dang NMEA nhu sau:
e $GNGGA,185833.80,4808.7402397,N,01133.9325039,E,5,15,1.1,470.50,M,4
5.65,M,,*75
e $GPGGA,172814.0,3723.46587704,N,12202.26957864,W, 2,6,1.2,18.893,M,-
25.669,M,2.0,0031*4F
¢ $GNGLL,5107.0014143,N,11402.3278489,W,205122.00,A,A*6E
e $GPRMC,123519,A,4807.038,N,01131.000,E,022.4,084.4,111215,003.1,W
*6A
e $GPRMZ,144326.00,A,5107.0017737,N,11402.3291611,W,0.080,323.3,2103
07,0.0,E,A*20
e $GPGST,172814.0,0.006,0.023,0.020,273.6,0.023,0.020,0.031*6 A
Céc tin nhan trj do dugc phan tich, kiém tra tinh toan ven cta céc tin nhén,
loc céc tr1 do da dugc hi¢u chinh (tri do Fixed), tach ra toa do (B, L, H), loc tri
do ¢6 sai sd vi tri nho hon gidi han cho phép, tach 1y sai sd toa do cho ting tri
do.
Dé co thé xir Iy duoc cac thong tin tri do nay, mdt Module chuong trinh da
dugc xay dung. Code cua Module chuong trinh gidi ma, phan tich cac thong tin
tri do theo dinh dang ti€u chuin NMEAO183 dugc thé hién trén giao dién cua

phan mém lap trinh Visual Studio nhu hinh 2.3.
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O Ble £ Vew Bt Buld Debug  Ted  Apshe  Took  Bfensons  Window Help  Ses - P Server GNSS CORS WDM Signin R, - -]
0-0 @ - M9 | Debug -

Hinh 2.3. Code ciia Module chwong trinh gidi ma, phan tich cac tin
nhin tri do theo dinh dang tiéu chuan NMEA0183
2.2.2.2. Xdy dung Module chwong trinh tach tin nhén tri do GGA
Chuong trinh tich cac tin nhin tri do GGA theo dinh dang tiéu chuan
NMEAO0183 ¢6 giao dién thé hién nhu hinh 2.4.

GGA Chuyén dai — O X
Tach tin nhan NMEA-183

MiFie | |

58 Iidna tin nhén NMEA-183 Otin nhén
. Chuy&n déi

Kigu tin nhan GGA GGA @ Téch tin nhén GGA
Kigu tin nhan GST GST () Tachtin nhin GST
Thii gian du kién chuyén déi 0 Pht

Luiu vao |
(®) Kigm tra Checksum S8 lidng chudi hoan chinh:
() Khéng kim tra Checksum Bt d3u chuyén déi 1] .

56 ludng chuai thigu:
Tiéntrinh: 0% 0
Checlesum “00

I

Hinh 2.4. Giao dién module chwong trinh tich tin nhin tri do GGA
theo dinh dang tiéu chuAn NMEA-0183
Code ctia Module chuong trinh tach tin nhan tri do GGA dugc thé hién trén

giao dién ctia phan mém lap trinh Visual Studio nhu hinh 2.5.
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b Fle Edit View Project Build Debug Test Amslyze Tools Extensions Window Help  Sesrch (Ctl-Q) P | ServerGNSS CORS WDM Signin A, - X

Q-0 |- M| D@ | Debug - AnyCPU - b S| 51| B ik = u (A - & tveshare 2 [
& roverlviewyb ModuleNMEA183.vb Mainform vb [Design] NMEAChecksum.vb [Design] NTRIPclient.vb GGAcovertvb # X = &  Solution Explorer - R x
; EISewerGNsschSWDM | @ Button3 -1 5 Click E G- D-SC @ o L=
1’:’% | =Public Class GGAcovert = Scarch Solution Explorer (Cri+) P-
» 2 Dim fileReader As String 137 Solution Server GNSS CORS WDM' (1 of 1 project) -
3 Dim demtinnhannmea As Integer = @ 4 [ Server GNSS CORS WDM
0 references F My Project
4 B Private Sub Buttonl Click(sender As Object, e As EventArgs) Handles Buttonl.Click b =B References
5 OpenFileDialogl.Title - "Vui long chon file chia GGA” 4 & ClassTCPIP
[ OpenFileDialogl.Filter = "Text file|*.txt|all files (*.*)|*_ *" b VB NTRIPclientvb
7 OpenFileDialogl.FileName = "" b VB TCPIPRoverlvb
8 OpenFileDialogl.ShowDialog() b vB TCPIPRover10.vb
] TextBox1.Text - OpenFileDialogl.FileName b VB TCPIPRoverllvb
10 fileReader = My.Computer.FileSystem.ReadAllText(TextBoxl.Text) b vB TCPIPRoveri2vb
1 demtinnhannmea = © b vB TCPIPRover13:vh
12 = For i = 1 To fileReader.lLength - 1 L DIERouer vy
13 5 If fileReader(i) = "$" Then b vB TCPIPRoverlSvb
14 demtinnhannmea += 1 —] b T WDl
15 End If b VB TCPIPRover|7vh
s Next b VB TCPIPRoverl8.vh A
17 B If InStr(fileReader, "GNGGA") > ® Then Properties -1 x
18 Label6.Text = "GNGGA" =
19 End If oy o
20 =] If Instr(fileReader, "GPGGA") > @ Then o= =
21 Label6.Text = "GPGGA"
22 End If .
s TE TnGHnfFilnBaadan  TENEST™Y N @ Than
110% - @ Noissues found < b Lni134 Chi1SPCCRIF
Output -1 x
Show output from: - a

EEEN Output

[ Ready

Hinh 2.5. Code ciia Module chwong trinh tich tin nhin tri do GGA
2.2.2.3. Xdy dwng Module chwong trinh xir 1y tin nhan tri do GGA, tinh chuyén
doi toa do, ldp bdo cdo quan trdc

Module chuong trinh xtr 1y tin nhén tri do GGA, tinh chuyén dbi toa do, lap

béo cdo quan tric dugc xay dung c6 giao dién thé hién nhu hinh 2.6

P <
Bao cao quan trac Rover

Lua chon théi gian xust bdo cdo
@ Kich hoat
¥uat ban bao cao theo Rover

Lt e magmskan  [O22 5~ .,
Kiém tra

Thai gian két thic 11/01/2015 [ER4

O Kichhoat

Céi dit dudng dén luu  Cai dt céc thng s& bao cao

Chon duiting dan luu bdo cdo  |D:\ ‘ Chon

Hudt Thodt

Hinh 2.6. Giao dién module chwong trinh xir Iy tin nhin tri do GGA,
tinh chuyén doi toa dj, 1ap bao cio quan tric
Code ctia Module chuong trinh xir 1y tin nhén trj do GGA, tinh chuyén doi
toa do, 1ap bao cao quan trac duoc thé hién trén giao dién trén phﬁn mém lap

trinh Visual Studio nhu hinh 2.7.
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pQ Fle Edit View Project Buld Debug Test Anshyze Took [ensions Window  Help

e - [ - - & -| Debug - AnyCPU - b Stat-| 5@ iR = e

£ roveriviewsh ModuleNMEA183.vb Mainform.vb [Design] NMEAChecksum.vb [Design]
= Il Server GNSS CORS WOM e e s e s NTRIPClient | @ settingsfile - -l 0-SCIE| o -
;T 54 btnstatust = "D: nnect” ~ [ Search Solution er (Ctrl+;) P~
- 55 LogEvent("NTRIP thread is already running. Please disconnect first before trying to connect — CF98b560ebI9ad pg
g 56 StopNTRIP()
4 57 Exit Sub
- 58 End If
g 59 End If 3 gavb
) 3 ¥
g 61 = If NTRIPCaster = "" Then 3
L 2 statusts = "No NTRIP Caster Specified” b
63 Exit Sub b
64 End Tf b
55 = If NTRIPPOPt = @ Then
statusts = "Ne NTRIP Caster Port Specified” b B SettingRovenvh
67 Exit Sub b VB Settingsb
. end TF b D) ViewNMEAIZ3vb
5 If NTRIPPOFT < 1 Or NTRIPPOPt > 65535 Then b BT
70 statusts = “Invalid Port Number”
71 Exit Sub Properties -} X
72 End If
73 5
74
75 NTRIPMountPoint = Mountpointselect
6 If NTRIPHountPoint = "Download Source Table” Then ~

[T Ready # AddtoSource Control « &

Hinh 2.7. Code ciia Module chwong trinh xir Iy tin nhén tri do GGA,
tinh chuyén doi toa dd, 1ap bao cio quan tric
2.3.Thuc nghiém xir 1y s6 liéu dinh vi GNSS theo dinh dang tiéu chuin
NMEA-100183
S6 liéu quan tric theo dinh dang tiéu chuan NMEA-100183 duoc gui vé may
tinh cht ¢ tram CORS nhu ¢ bang 2.1
Bing 4. 1. Mot doan so liéu do kiém dinh & chu ky 1

$GNGGA,032000.00,2104.30688224,N,10546.44567605,E,4,14,1.0,11.459,M,-28.332,M,1.0,0000*47
$GNGST,032000.00,0.763,0.007,0.003,88.0,0.003,0.007,0.015*7E
$GPGSV,10,1,30,17,18,239,29,9,27,214,30,27,7,043,,30,39,321,37*46
$GPGSV,10,2,30,21,54,080,45,8,39,027,41,7,67,324,48,4,13,182,30*71
$GPGSV,10,3,30,1,53,146,47*4F
$GPGSV,10,4,30,40,-44,000,,42,-44,000,,41,-44,000,46*57
$GLGSVY,10,5,30,86,12,026,,77,47,012,38,88,54,202,49,67,6,253,27*6A
$GLGSVY,10,6,30,87,75,034,47,76,39,087,37*58
$GBGSV,10,7,30,106,48,189,43,129,46,034,50,101,40,114,38,107,56,359,47*5A
$GBGSV,10,8,30,109,61,213,46,110,54,332,47,116,44,185,40,103,63,168,45*5B
$GBGSV,10,9,30,102,54,226,40,113,18,175,37*5D
$GQGSV,10,10,30,194,53,069,44,195,56,067,45*70
$GNGSAA,3,21,8,7,30,1,,,,,,,,2.2,1.0,2.0*11
$GNGSAA,3,77,76,88,,,,,.,,,,2.2,1.0,2.0*2E
$GNGSA/A,3,107,109,110,116,113,106,,,,,,,2.2,1.0,2.0*23

$GNGGA,032001.00,2104.30688220,N,10546.44567617,E,4,14,1.0,11.459,M,-28.332,M,1.0,0000*41
$GNGST,032001.00,0.769,0.007,0.003,88.0,0.003,0.007,0.015*75
$GPGSV,10,1,30,17,18,239,29,9,27,214,30,27,7,043,,30,39,321,37*46
$GPGSV,10,2,30,21,54,080,45,8,39,027,41,7,67,324,48,4,13,182,31*70
$GPGSV,10,3,30,1,53,146,46*4E
$GPGSV,10,4,30,40,29,254,,42,40,114,,41,54,229,46*7A
$GLGSV,10,5,30,86,12,026,,77,47,012,38,88,54,202,50,67,6,253,29*6C
$GLGSV,10,6,30,87,75,034,48,76,39,087,36*56
$GBGSV,10,7,30,106,48,189,43,129,46,034,50,101,40,114,38,107,56,359,47*5A
$GBGSV,10,8,30,109,61,213,46,110,54,332,46,116,44,185,40,103,63,168,45*5A
$GBGSV,10,9,30,102,54,226,40,113,18,175,37*5D
$GQGSV,10,10,30,194,53,069,45,195,56,067,45*71
$GNGSAA,3,21,8,7,30,1,,,,,,,,2.2,1.0,2.0*11
$GNGSAA,3,77,76,88,,,,,1,1,,2.2,1.0,2.0*2E
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$GNGSAA,3,107,109,110,116,113,106,,,,,,,2.2,1.0,2.0*23

$GNGGA,032002.00,2104.30688219,N,10546.44567604,E,4,14,1.0,11.459,M,-28.332,M,1.0,0000*4A
$GNGST,032002.00,0.767,0.007,0.003,88.0,0.003,0.007,0.015*78
$GPGSV,10,1,30,17,18,239,29,9,27,214,30,27,7,043,,30,39,321,37*46
$GPGSV,10,2,30,21,54,080,45,8,39,027,41,7,67,324,48,4,13,182,31*70
$GPGSV,10,3,30,1,53,146,46*4E
$GPGSV,10,4,30,40,29,254,,42,40,114,,41,54,229,46*7A
$GLGSVY,10,5,30,86,12,026,,77,47,012,38,88,54,202,50,67,6,253,29*6C
$GLGSV,10,6,30,87,75,034,48,76,39,087,37*57
$GBGSV,10,7,30,106,48,189,43,129,46,034,51,101,40,114,38,107,56,359,47*5B
$GBGSV,10,8,30,109,61,213,46,110,54,332,47,116,44,185,40,103,63,168,45*5B
$GBGSV,10,9,30,102,54,226,40,113,18,175,37*5D
$GQGSV,10,10,30,194,53,069,44,195,56,067,45*70
$GNGSAA,3,21,8,7,30,1,,,,,,,,2.2,1.0,2.0*11
$GNGSAA,3,77,76,88,,,,,,,,,,2.2,1.0,2.0*2E
$GNGSA/A,3,107,109,110,116,113,106,,,,,,,2.2,1.0,2.0*23

Xt Iy qua cac budce 1, 2, 3 dugc két qua nhu & bang 2.2.

Bang 2. 2. Két qua xir 1y qua cic buée 1,2,3

$GNGGA,021500.00,2104.30670807,N,10546.44567579,E,4,11,1.2,11.457,M,-28.332,M,1.0,0000*4D
$GNGGA,021501.00,2104.30670801,N,10546.44567560,E,4,11,1.2,11.458,M,-28.332,M,1.0,0000*4D
$GNGGA,021502.00,2104.30670787,N,10546.44567544,E,4,11,1.2,11.459,M,-28.332,M,1.0,0000*48
$GNGGA,021503.00,2104.30670794,N,10546.44567549,E,4,11,1.2,11.459,M,-28.332,M,1.0,0000*46
$GNGGA,021504.00,2104.30670788,N,10546.44567556,E,4,11,1.2,11.459,M,-28.332,M,1.0,0000*42
$GNGGA,021505.00,2104.30670800,N,10546.44567572,E,4,11,1.2,11.457,M,-28.332,M,1.0,0000*44
$GNGGA,021506.00,2104.30670815,N,10546.44567571,E,4,11,1.2,11.456,M,-28.332,M,1.0,0000*41
$GNGGA,021507.00,2104.30670815,N,10546.44567583,E,4,11,1.2,11.456,M,-28.332,M,1.0,0000*4D
$GNGGA,021508.00,2104.30670806,N,10546.44567577,E,4,11,1.2,11.457,M,-28.332,M,1.0,0000*4A
$GNGGA,021509.00,2104.30670818,N,10546.44567597,E,4,11,1.2,11.456,M,-28.332,M,1.0,0000*4B
$GNGGA,021510.00,2104.30670834,N,10546.44567600,E,4,11,1.2,11.455,M,-28.332,M,1.0,0000*43
$GNGGA,021511.00,2104.30670843,N,10546.44567570,E,4,11,1.2,11.455,M,-28.332,M,1.0,0000*46
$GNGGA,021512.00,2104.30670824,N,10546.44567597,E,4,11,1.2,11.455,M,-28.332,M,1.0,0000*4D
$GNGGA,021513.00,2104.30670822,N,10546.44567580,E,4,11,1.2,11.456,M,-28.332,M,1.0,0000*4F
$GNGGA,021514.00,2104.30670828,N,10546.44567578,E,4,11,1.2,11.455,M,-28.332,M,1.0,0000*46
$GNGGA,021515.00,2104.30670835,N,10546.44567598,E,4,11,1.2,11.454,M,-28.332,M,1.0,0000*44
$GNGGA,021516.00,2104.30670830,N,10546.44567579,E,4,11,1.2,11.455,M,-28.332,M,1.0,0000*4C
$GNGGA,021517.00,2104.30670835,N,10546.44567587,E,4,11,1.2,11.455,M,-28.332,M,1.0,0000*49
$GNGGA,021518.00,2104.30670821,N,10546.44567585,E,4,11,1.2,11.455,M,-28.332,M,1.0,0000*41
$GNGGA,021519.00,2104.30670819,N,10546.44567559,E,4,11,1.2,11.456,M,-28.332,M,1.0,0000*49
$GNGGA,021520.00,2104.30670819,N,10546.44567563,E,4,11,1.2,11.456,M,-28.332,M,1.0,0000*4A
$GNGGA,021521.00,2104.30670810,N,10546.44567556,E,4,11,1.2,11.457,M,-28.332,M,1.0,0000*45
$GNGGA,021522.00,2104.30670827,N,10546.44567539,E,4,11,1.2,11.456,M,-28.332,M,1.0,0000*4A
$GNGGA,021523.00,2104.30670814,N,10546.44567554,E,4,11,1.2,11.457,M,-28.332,M,1.0,0000*41
$GNGGA,021524.00,2104.30670812,N,10546.44567577,E,4,11,1.2,11.456,M,-28.332,M,1.0,0000*40
$GNGGA,021525.00,2104.30670810,N,10546.44567572,E,4,11,1.2,11.456,M,-28.332,M,1.0,0000*46
$GNGGA,021526.00,2104.30670807,N,10546.44567575,E,4,11,1.2,11.456,M,-28.332,M,1.0,0000*44
$GNGGA,021527.00,2104.30670817,N,10546.44567585,E,4,11,1.2,11.455,M,-28.332,M,1.0,0000*48
$GNGGA,021528.00,2104.30670804,N,10546.44567553,E,4,11,1.2,11.457,M,-28.332,M,1.0,0000*4C
$GNGGA,021529.00,2104.30670795,N,10546.44567555,E,4,11,1.2,11.457,M,-28.332,M,1.0,0000*4C
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Xt Iy qua cac bude 4,5,6 dugc két qua nhu ¢ bang 2.3

Bang 2. 3. Két qua xir Iy qua cac buéc 4,5,6

X-VN2000 Y-VN2000
STT Vi do Kinh d¢ (m) (m) VX vy VX*VX vy*vy
1 21 | 4] 18.40307 | 105 | 46 | 26.74033 | 2330395.294 | 580217.847 | -0.001 | 0.001 | 0.000001 | 0.000001
2 21 | 4] 18.40305 | 105 | 46 | 26.74034 | 2330395.293 | 580217.847 | 0.000 | 0.001 | 0.000000 | 0.000001
3 21 | 4] 18.40306 | 105 | 46 | 26.74034 | 2330395.293 | 580217.847 | 0.000 | 0.001 | 0.000000 | 0.000001
4 21 | 4] 18.40305 | 105 | 46 | 26.74035 | 2330395.293 | 580217.847 | 0.000 | 0.001 | 0.000000 | 0.000001
5 21 | 4] 18.40305 | 105 | 46 | 26.74035 | 2330395.293 | 580217.847 | 0.000 | 0.001 | 0.000000 | 0.000001
6 21 | 4| 18.40306 | 105 | 46 | 26.74033 | 2330395.294 | 580217.847 | -0.001 | 0.001 | 0.000001 | 0.000001
7 21 | 4] 18.40306 | 105 | 46 | 26.74033 | 2330395.294 | 580217.847 | -0.001 | 0.001 | 0.000001 | 0.000001
8 21 | 4] 18.40306 | 105 | 46 | 26.74034 | 2330395.293 | 580217.847 | 0.000 | 0.001 | 0.000000 | 0.000001
9 21 | 4] 18.40306 | 105 | 46 | 26.74034 | 2330395.294 | 580217.847 | -0.001 | 0.001 | 0.000001 | 0.000001
10 [ 21| 4| 18.40305 | 105 | 46 | 26.74035 | 2330395.293 | 580217.847 | 0.000 | 0.001 | 0.000000 | 0.000001
11 [ 21| 4| 18.40306 | 105 | 46 | 26.74034 | 2330395.294 | 580217.847 | -0.001 | 0.001 | 0.000001 | 0.000001
12 | 21| 4] 18.40305 | 105 | 46 | 26.74035 | 2330395.293 | 580217.847 | 0.000 | 0.001 | 0.000000 | 0.000001
13 [ 21| 4] 18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
14 21| 4| 18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
15 [ 21| 4] 18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
16 | 21| 4| 18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
17 [ 21| 4] 18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
18 [ 21| 4] 18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
19 [ 21| 4] 18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
20 | 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
21 | 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
22 | 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
23 | 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
24 | 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
25 | 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
26 | 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
27 | 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
28 | 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
29 | 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
30 [ 21| 4]18.40302 | 105 | 46 | 26.74040 | 2330395.292 | 580217.847 | 0.001 | 0.001 | 0.000001 | 0.000001
1872 | 21| 4| 18.40251 | 105 | 46 | 26.74039 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1873 | 21| 4 | 18.40251 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1874 | 21 | 4 | 18.40252 | 105 | 46 | 26.74041 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1875 | 21 | 4 | 18.40252 | 105 | 46 | 26.74041 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1876 | 21 | 4 | 18.40251 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1877 | 21| 4 | 18.40251 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1878 | 21 | 4 | 18.40252 | 105 | 46 | 26.74041 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1879 | 21 | 4 | 18.40251 | 105 | 46 | 26.74041 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1880 | 21 | 4 | 18.40252 | 105 | 46 | 26.74041 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1881 | 21 | 4 | 18.40252 | 105 | 46 | 26.74041 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1882 | 21 | 4 | 18.40251 | 105 | 46 | 26.74041 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1883 | 21 | 4 | 18.40251 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1884 | 21 | 4 | 18.40252 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1885 | 21 | 4 | 18.40252 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1886 | 21 | 4 | 18.40252 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1887 | 21 | 4 | 18.40251 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1888 | 21 | 4 | 18.40252 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1889 | 21 | 4 | 18.40252 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
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1890 | 21 | 4| 18.40251 | 105 | 46 | 26.74039 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1891 | 21| 4| 18.40252 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1892 | 21| 4| 18.40251 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1893 | 21 | 4| 18.40251 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1894 | 21 | 4| 18.40252 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1895 | 21 | 4| 18.40252 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1896 | 21 | 4| 18.40251 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001
1897 | 21| 4| 18.40252 | 105 | 46 | 26.74040 | 2330395.294 | 580217.849 | -0.001 | -0.001 | 0.000001 | 0.000001

2330395.293 | 580217.848 0.006598 | 0.009269

-Gi4 tri trung binh toa d6 quan trac chu ky 1 1a:

X = 2330395.293 (m)

Y =580217.848 (m)

-Sai s0 trung phuong toa d6 mit bang quan trac & chu ky 1 1a:

-
vy, ] _ [0.009269 _ o
n-1 1896

n-1
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KET LUAN
Truyén dan sd liéu c6 vai trd quan trong trong dinh vi vé tinh GNSS chinh
xé4c véi viéc truyén sb cai chinh tir tram CORS dén tram dong Rover va truyén
cac thong tin tri do tir cac tram Rover vé tram CORS. Dé tién t&i lam chu cong
ngh¢ truyén dan sb liéu theo thoi gian thuc, tién tGi ché tao bo truyén dan sb liéu
dap tng cho cong quan tric chuyén dich coéng trinh. Qua qua trinh thyc hién

chuyén dé€ nay, rat ra dugc mot so két luan sau:

1. Cac tin hiéu truyén dan trong dinh vi GNSS theo ti€u chuan dinh dang
NMEA 0183 1a tiéu chuan k¥ thuat cho giao tiép két hop dién véi tin hiéu thong
tin lién lac cho thiét bi thu GNSS dd dugc nghién ctru phén tich bao gdm céc
loai tin nhan GGA, GLL, GSA, GSV, ZDA, RMC, VTG. bay la nhiing thong
tin tri do duoc truyén dan tlr cac tram quan tric vé trung tam tram CORS, duoc
str dung trong viéc xur Iy s6 liéu quan tric chuyén dich cong trinh theo thoi gian

thue.

2. Phan mém phan tich, xir 1y sé liéu quan tric cho may tinh chu véi cac
chtrc nang xu 1y duoc s6 liéu véi dung lugng 16, kiém tra tinh toan ven cua cac
thong tin tr1 do, loc dugc tri do chinh xac nhét, tinh chuyén tao dg, tinh dich
chuyén bién dang, cung cap giao dién theo ddi tinh trang cac tram quan tric theo

thoi gian thyc, 1ap bao céo két qua quan trac.
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