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MO DAU

Trong quan tric chuyén dich bién dang bé mat dat can phai xay dung mang
ludi khéng ché co s& v6i cac mbe duoc dit tai vi tri chic chin on dinh, khong bi
dich chuyén. Dua trén cic diém ctia mang ludi khdng ché co s dé do vao cac
diém cua mang ludi quan tric gin trén mit dit & khu vuc can quan tric. Tuy
nhién khi quan trac chuyén dich bé mit dit trén dién rong, cac diém cua mang
lu6i khéng ché co sé nhiéu khi ciing dit tai nhimg ving co chuyén dich, vi vy
khong phat hién dugc chuyén dich cua cac mdce quan tric. Ngay nay véi su phat
trién cia cong nghé GNSS, cong tac dinh dinh vi trén mat dat duoc thuc hién
b::ing viéc thiét 12p mang ludi cac tram tham chiéu hoat dong lién tuc CORS, khi
d6 nod cung cip dugc nhidu tmg dung cho cong cac tric dia ban do. Mang 1udi
tram CORS 1a mang ludi trac dia dong, duoc xac dinh trong hé toa do trac dia
toan cau WGS84 theo khung quy chiéu quéc té ITRF. Hién nay trén thé gidi da
hinh thanh mot t6 chire IGS (International GNSS Sercice). T chtic ndy dd xdy
dung mdt mang ludi tric dia toan cau goi la mang ludi IGS. Mang luoi IGS
cung céap dir liéu cho cac tram CORS lién tyuc theo thoi gian, vi vay toa do tram
CORS 1udn luon duge cap nhat nén s€ xac dinh dugce su thay ddi vi tri cua no, tir
do xac dinh duoc chuyén dich ctia mat dt theo thoi gian. Vi vay co thé str dung
du liéu tram CORS dé xir 1y s& xac dinh dugc chuyén dich bién dang ctia mit
dat. Tuy nhién do mat do xay dung mang ludi tram CORS thua, néu xay dung
thém tram CORS ¢ trong ving quan tric thi khong hiéu qua vé kinh té.

Vi vay, y tuong vé viéc phat trién mot loai tram CORS quy mo nhd, chi phi
thép dé su dung trong quan trac chuyén dich bé mat dét trén dién rong da duoc
hinh thanh. Tram CORS quy m6 nhé nay cling c6 chic nang nhu tram CORS
quy mo 1én nhu thu lién tuc tin hi€u v¢ tinh GNSS, truyén dir li¢u quan Internet,
dinh dang dir li¢u theo chuin Rinex, két ndi dugc véi mang ludi tric dia toan
cau IGS.

Trong bao céo nay gidi thiéu cac ndi dung vé viéc thiét ké phat trién mot
loai may dinh vi GNSS va thiét lap cAu hinh dé tré thanh tram CORS quy mo
nho, chi phi thip c6 tinh nang nhu mot tram CORS quy mo6 10n.
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CHUONG 1
NGHIEN CUU THIET KE, PHAT TRIEN BQ THU GNSS
1.1. Nghién ctru cac thanh phin ciia may dinh vi GNSS
1.1.1. /fng ten thu tin hiéu vé tinh GNSS
Ang ten dugc sir dung dé thiét ké phat trién may thu cta hang TOPGNSS c6
s6 hiéu 13 GN-GGBO0710. bay 1a loai dng ten c¢6 dd chinh xac cao thu duoc tin
hiéu vé tinh trong hé thong GNSS ca hai tan sb.

Hinh anh va thong s6 kich thudc cua dng ten dugc thé hién nhu hinh 1.1

“, " {peuss / H 1{
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Hinh 1.1. Ang ten GNSS va khoang cach tim pha iing ten
Céc hé théng vé tinh, bang tan va tan sé thu ciia ang ten dugc thé hién nhu &

bang 1.1.

Bang 1.1. H¢ thong vé tinh va tin s thu ciia ing ten

TT | Heéthong GNSS Bing tan Tan s6 (MHZ)
1 GPS L1 1575.42+10
L2 1227.6+10
L5 1176.45+10
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2 GLONASS Gl 1609.0+10
G2 1252.0+10

3 BEIDOU, Bl 1561.098+2
B2 1207.14+10
B3 1268.52+10

4 Galileo L1 1575.0£17
L5 1545.0+5
El 1609.0
E2 1561.0
ES 1192.0+15
EG 1278.0+£12

Céc thong so k¥ thuat cia ang ten duoc thé hién nhu ¢ bang 1.2.

Bang 1.2. Cac thong sb ky thuit ciia fing ten

TT bic trung k¥ thuat Thong s6 Ghi cha
1 S0 kénh thu dugc 186
2 Sai s6 tam pha dng ten | + 2mm
3 Tré khang 50 Ohm
4 D0 phan cuc RHCP
5 Di¢n ap stir dung 3-15V
6 Dong tiéu thu 45mA
7 Két ndi dau ra Cap TNC
8 DPo tré <5ns
9 Kich thudc (mm) 147x64.5
10 Trong lugng 4009
11 L&p chong tham nudc | IP67
12 L&p chong soc KO8
13 Nhiét do hoat dong -40°C + +85°C




14 Nhiét do luu triv -40°C + +85°C

1.1.2. Module thu nhan va xw ly tin hiéu vé tinh GNSS
Module thu nhan va xt 1y tin hiéu vé tinh duoc sir dung dé thiét ké may thu
GNSS c6 nén tang cong nghé cua hing u-blox. Module ¢6 mé san pham I3

ZED-FP (hinh 1.2).

ZED-F9P 1a m6-dun GNSS da bang tan dugc tich hop cong nghé RTK cho
dd chinh xac dén centimet, c6 thé thu duoc tin hiéu vé tinh cua cac hé théng nhu
GPS, GLONASS, Galileo, BeiDou va QZSS nh¢ vao kién trac mit trudc RFE da
bang tan ctia no.
Cong nghé phat trién ZED-FIP ciia u-blox c6 thé md rong cac clc ning
nhu:
+ Tang hiéu suat chinh xac trong cac moi trudng dinh vi kho khin bang
cach tan dung su da dang hon cua tin hi€u v¢ tinh.
+ HJ trg nhiéu cong ngh¢ dich vu hi¢u chinh hién dai nhu RTCM 3.x, SSR,
PPP.
+ Cung cap kha nang dinh vi chinh x4c trong cac moi trudng nam ngoai
tAm véi clia tin hiéu GNSS.
+ Tich hop kha ning phat hién gdy nhiu gia mao dé dat dugc mirc d6 bao
mét cao nhat.
ZED-F9P h tro tich hop dé nhan sb cai chinh theo dinh dang RTCM tir cac
tram CORS



Tam ti tinh bao vé

Den bao trang thai

!:“‘N‘f'!'l cl

Cbng két n6i UART cho RTCM

Cbng két ndi ang ten

Cbdng két néi UART va I12C

Cong két ndi Cong két ndi SPI
USB mini

Vi xt 1y u-blox ZED-F9P

Hinh 1.2. Module thu nhéan va xir ly tin hi¢u vé tinh ZED-F9P
ZED-F9P ¢ thiét ké nho, gon, trong luong nhe va tiét kiém nang luong, rat

thich hop dé phat trién may thu GNSS c¢6 d6 chinh xac centimet dap tng cho
nhu cau do dac ban do dia hinh, dia chinh.

Céc thong sd k¥ thuat ctia bo vi xir Iy U-BLOX ZED-F9P-01B-01 duoc thé
hién nhu ¢ bang 1.3.

Bang 1.3. Cac thong s6 k¥ thuat ciia bd vi xir Iy U-BLOX ZED-F9P-01B-01

Tén muc Mo ta
Thong sb ky thuét | Chip U-BLOX ZED-F9P-01B-01
ctia bo vi xtr Iy Hé thong vé tinh thu | GPS, GLONASS, Galileo,
duoc Beidou, QZSS




Tan s6 GPS: L1/L2 :; GLONASS:
G1/G2 ; Galileo: E1/E5b ;
Beidou: B1/B2 ; QZSS: L1/L2
S6 kénh 184
Do nhay Theo doi -167dBm
Thu nhan -160dBm
Bit dau lanh -148dBm
Bat dau nong -157dBm
Do chinh x4c Do chinh xac mat bang | 10mm + 1ppm
do RTK
D0 chinh x4c do cao do | 10mm + 1ppm
RTK
D6 chinh xac mat bﬁng 15m
dinh vi DGPS
bo chinh xac do cao|1.5m
dinh vi DGPS
Toc do di chuyén 0.05 m/s

DJ chinh xac vé hudng

0.4° (Khi chiéu cao ang ten la

1m)
Do chinh xac hudng di | 0.3°
dong
Thot gian xung tin hi¢u | RMS 30ns
99 % 60ns
Thu nhan Bit dau lanh 24s
Bit dau am 25
Bat dau nong 2s
Thoi gian hdi tu RTK < 10 gidy

Dir liéu dau ra

Téc do truyén

4800bps dén 921600bps (mic




dinh 38400 bps)

Chuyén muc dir li¢u ra

TTL

Giao thuc dau ra

NMEA-0183

Tbc do do

1Hz dén 20Hz (mic dinh 1Hz)

Khoang xung tin hiéu

0.25Hz dén 10 Hz

Gioi  han hoat | Bo dong <4g
dong Do cao so véi mat bién | < 5000m
Téc do < 500m/s
Nguon dién tiéu | Pién ap 3.6V dén 6.0V, tiéu chuan:
thy 5.0V
Dong 80mA/5.0V
Thong so vatly | Kich thudc 35mm x 26mm x 13mm
Trong luong 89
Pau noi 2 PCS 1.0mm
Giao thirc ddura | NMEA-0183 GNRMC, GNVTG, GNGGA,

GNGSA, GNGSV, GNGLL,
GNGST

Moi  truong  lam

viéc

Nhiét do Iuc hoat dong

-40°C dén +85°C

Nhiét d6 Iuc bao quan

-40°C dén +85°C

1.1.3. Module thay d@si dién dp DC-DC LM2596

Module thay ddi dién 4p DC-DC LM2596 1a Module dung dé ha dién ap dau
ra v6i dai dién ap dau ra 16n (tir 1.23V dén 30V). Module ndy nhé gon, dé dang
str dung trong cac mach bién d6i nguén DC - DC hay mach can giam dién ap
(hinh 1.3).



Hinh 1.3. Module thay d6i dién ap DC-DC LM2596

Théng s6 Ki thuit ciia Module thay di dién ap DC-DC LM2596:
- Dién ap dau vao: 4V-35V
- Dién ap dau ra: 1.23V-30V
- Dong dau ra: 3A (max)
- Hiéu suit chuyén d6i: 92% (tdi da)
- Tan s hoat dong module ha ap: 150kHz
- Nhiét d6 hoat dong: -40°C dén + 85°C
- Kich thudc: 23x14x8(mm)

Céch két ndi va diéu chinh dién ap dau ra cia Module thay d6i dién ap DC-
DC LM2596 nhu sau:

Tir ngudn dau vao co thé 13 acquy 12V hodc Pin Lithium, ndi cuc duong (+)
vao dau IN+ va cyc 4m (-) vao dau IN- ctia module LM2596.

O hai diém dau ra OUT+ va OUT- clia module LM2596 noi dén hai cuc cua
von ké. Xoay nut tinh chinh bién tr& dé duoc dién ap dau ra can thiét voi chi sb

trén von ké (hinh 1.4).

Nguon dau vao
(Pm Lithium)

(Von ké)

Hinh 1.4. Két ndi va diéu chinh dién ap dau ra cho Module LM2596
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Dbi véi chip ZED-FIP dién ap hoat dong tiéu chuén 1a 5V, trong khi d6
ngudn dau vao c6 thé 1a Ac quy dién 4p 1a 12V hodc Pin Lithium. Khi diéu

chinh nut tinh chinh bién trd sao cho von ké chi vao tri s6 5V 1a duoc.

1.1.4. Module Bluetooth

Bluetooth 13 chuan truyén thong khong day dé trao dbi dir liéu ¢ khoang
cach ngan. Chuén truyén thong nay str dung song radio ngin (UHF radio) trong
dai tan s6 ISM (2.4 toi 2.485 GHz). Khoang cach truyén cua module Bluetooth
vao khoang 10m. Hién nay c6 nhiéu loai module bluetooth khac nhau, ¢ day sir

dung module bluetooth HC-05 (hinh 1.5).

CSE Bluetooth Radio
Chimh dien ap 5v-3.3v

‘Emg ten

Tron tan Chéan

Ilylgl

cam

Bi giao déng 26 MHz | Peén LED
Thay déi mnic dé

BEo nhé flash SMEB

Hinh 1.5. Module bluetooth HC-05
Module nay dugc thiét ké dua trén chip BC417. Con chip nay khé phuc tap

va st dung b nh¢ flash ngoai 8Mbit. Nhung viéc st dung module nay lai don
gian boi nha san xuat da tich hop nhiéu chiic nang trén module HC-05.

Module Bluetooth HC-05 dugc thiét ké nhé gon ra chan tin hiéu giao tiép co
ban va nat bam dé vao ché d6 AT COMMAND, mach duoc thiét ké dé co thé
cap ngudn va giao tiép qua 3.3VDC hodc 5VDC, thich hop cho nhiéu tmg dung
khac nhau.

Cac thong sb ky thuat ciia module bluetooth HC-05 thé hién nhu ¢ bang 1.4

Bang 1.4. Cac thong s6 k§ thuit ciia module bluetooth HC-05

TT Mo ta Thong sb
1 | Bién ap hoat dong 3.3 dén 5VDC
10
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2 | bién ap chén giao tiép 3.3VDC va5vDC

3 | Dong dién hoat dong Tir 8 mA dén 30 mA

4 | Toc do truyén UART 1200, 2400, 4800, 9600, 19200, 38400,
57600, 115200

5 | HO trg Cong nodi tiép Master va Slave

6 | Giao thirc Bluetooth v2.0 + EDR

7 | Tan s6 2.4 GHz ISM band

8 | Piéu bién GFSK (Gaussian frequency shift keying)

9 | Nguon truyén dan 4 dBm, class 2

10 | B nhay -84 dBm at 0.1% BER

11 | Toc do 2.1 Mbps (max.)/160 kbps

12 | Mirc dong bod 1 Mbps/1 Mbps

13 | Céc tinh nang bao mat Xac thuc va ma hoa

14 | Kich thuéce 15.2 x 35.7 x 5.6mm

1.1.4.1. Cédc chén cam cia module bluetooth HC-05

Céc 1énh giao tiép v6i module bluetooth HC-05 duogc thuc hién bing may

tinh thong qua viéc két n61 véi voi mot module Arduino. B¢ viée két noi chinh

xac can nam ro cac chan cam cua module bluetooth HC-05.

So dd chan cdm cia module bluetooth HC-05 dugc thé hién nhu & (hinh

1.6), gdom co:

¢

Hinh 1.6. So' @6 chan cim ciia module bluetooth HC-05

KEY: Chan nay dé chon ché d6 hoat dong AT Mode hodc Data Mode.

11




¢ VCC: Chan nay c6 thé cip ngudn tir 3.6V dén 6V bén trong module di cod
mot IC ngudn chuyén vé dién ap 3.3V va cap cho IC BC417.

¢ GND: Dé ndi v6i chan nguén GND

¢ TXD, RXD: Pay 1a hai chan UART dé giao tiép module hoat dong ¢ muc
logic 3.3V

¢ STATE: Chan nay tha ndi va khong can quan tdm dén chan nay.

1.1.4.2. Céc ché d@s hoat dong cua module HC-05

Module bluetooth HC-05 c6 hai ché d6 hoat dong 1a Command Mode va
Data Mode. O ché ¢ Command Mode ta c6 thé giao tiép voi module thong qua
cong serial trén module bang tap 1énh AT quen thudc. O ché d6 Data Mode,
module c6 thé truyén nhan dit liéu téi module bluetooth khac. Chan KEY ding
dé chuyén d6i qua lai giira hai ché d6 nay. C6 hai cach dé c6 thé chuyén module

hoat dong trong ché d6 Data Mode

- Néu dua chan nay 1én muc logic cao trude khi cip ngudn, module s&
dua vao ché 6 Command Mode véi Baudrate mic dinh 1a 38400. Ché d6 nay
kha hiru ich khi chuing ta khong biét baudrate trong module duoc thiét lap & toc
d6 bao nhiéu. Khi chuyén sang ché do nay dén led trén module s& nhdy chim
(khoang 2s) va nguoc lai khi chan KEY nbi véi muc logic thap trudc khi cap

nguén module s€ hoat dong ché do Data Mode.

- Néu module dang hoat dong ¢ ché Data Mode dé c6 thé dua module
vao hoat dong & ché 46 Command Mode chung ta dua chan KEY lén mirc cao.
Lic nay module sé vao ché 36 Command Mode nhung véi tbc d6 Baud Rate
dugc thiét 1ap 1an cudi cing. Vi thé phai biét baudrate hién tai cua thiét bi dé co
thé tuong tac dugc voi no. Cha y néu module chua thiét 1ap lai 1an nao thi mac

dinh cua nd nhu sau:

- Baudrate 9600, data 8 bits, stop bits 1, parity : none, handshake: none
- Passkey: 1234

- Device Name: HC-05
12



O ché d6 Data Mode, HC-05 c6 thé hoat dong nhu mgt Master hodc Slave
tlly vao viéc cau hinh (riéng HC-06 chi c6 thé cdu hinh ¢ ché do SLAVE).

1. O ché @9 SLAVE: Can thiét 1ap két ndi tir smartphone, laptop, USB
bluetooth dé do tim module sau do chinh sira v&i ma PIN 1a 1234. Sau khi chinh

stra thanh cong, chiing ta di c6 1 cong serial tir xa hoat dong & baud rate 9600.

2. O ché @0 MASTER: module sé& ty dong do tim thiét bi bluetooth khac
(1 module bluetooth HC-06, USB bluetooth, bluetooth cua laptop...) va tién
hanh chinh sitra cha dong ma khong can thiét 1ap gi tr may tinh hoic

smartphone.

1.1.4.3. Tdp lénh AT

- AT: Lénh test, nd s& tra vé OK néu module d3 hoat dong & Command

Mode.
- AT+VERSION? :tra vé firmware hién tai cia module
- AT+UART=9600,0,0 ( thiét 1ap baudrate 9600,1 bit stop, no parity)
1.1.4.4.Céc 1énh & ché dé Master
- AT+RMAAD : ngat két ndi véi cac thiét bi da ghép
- AT+ROLE=1 : dat 1a module & master
- AT+RESET: reset lai thiét bi
- AT+CMODE=0: Cho phép két ndi voi bat ki dia chi nao

- AT+INQM=0,5,5: Ding tim kiém thiét bi khi da tim duoc 5 thiét bi hodc

sau 5s
- AT+PSWD=1234 Set Pin cho thiét bi

- AT+INQ: Bat dau tim kiém thiét bi dé ghép ndi

13



Sau 1€nh nay mot loat cac thiét bi tim théy duoc hién thi. Pinh ra két qua

sau 1énh nay nhu sau:
INQ:address,type,signal

Phan dia chi (address) s& c6 dinh dang nhu sau: 0123:4:567890. Bé sur
dung dia chi ndy trong céc 1énh tiép theo ta phai thay ddu “:” thanh «,”

0123:4:567890 — 0123,4,5678

- AT+PAIR=<address>,<timeout> : Dat timeout(s) khi két ndi voi 1 dia chi

slave
- AT+LINK=<address> Két ndi véi slave
1.1.4.5.Cdc lénh & ché dé Slave
- AT+ORGL: Reset lai cai dat mac dinh
- AT+RMAAD: X6a moi thiét bi da ghép nbi
- AT+ROLE=0: Dit 1a ché d6 SLAVE
- AT+ADDR: Hién thi dia chi cia SLAVE

1.1.5. Module Arduino

Arduino board 13 mét bo mach ngudén md nham dua téi cho ngudi ding
mot san pham dé str dung, dé két ndi va 1ap trinh. Arduino board duoc thiét ké
gém mot vi xir Iy dong AVR (Arduino Due 1a dong ARM), cong USB, cac chan
analog input, digital I/O ... Ngon ngit 1ap trinh cho Arduino dua trén ngén ngir
Arduino)va duoc viét trén ph?m mém Arduino IDE. Moi mi code duoc nap truc
tiép 1én vi xir Iy ATmega 328. Trong cac giao thirc truyén dan tin hiéu,
ATmega328 c6 nhi€ém vu nhan dir li€u tinh todn va tra vé cac module két ndi cac
1€nh, céc dir li¢u tur day tao thanh cac vong két ndi lién tuc va phu thudc vao
nhau.
Module duge thiét ké voi 7 chan analog, 13 chén digital, 6/13 chan digital tich
hop. Bo mach chay trong ving dién ap truc tiép DC tir 7V dén 20V, chip

14
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ATmega 328 hoat dong & muc dién ap 6n dinh 5V, chip c6 cuong do 0.2mA
toan by Board c6 muc ti€u thu di¢n nang 1a 2,5W. Module xur Iy dit liéu Arduino

UNO R3 nhu & (hinh 1.7).

Hinh 1.7. Module Arduino UNO R3
Chip ATmega 328 la dong chip mdi, ho nha AVR hoat dong trén nén 8bit
4/8/16/32K Bytes cua hé théng bd nhd tu dong lam viéc. 256/512/512/1K Bytes
bd nhd ROM, 512/1K/1K/2K Bytes bd nhd SRAM.
Str dung Module Arduino két ndi véi Module bluetooth HC-05 dé thuc hién céac
thao 1énh. So d6 két ndi duoc thé hién nhu hinh 1.8

MADE
0 ROWETMmNO

DIGITAL (PWM~) £ &

g ! O@
| ;x- e @um_RRRRRRRRRRRRE
+ ,xmm ARDUINO ¥ RXD .-.::. .. .'..E

-
L
vee P9

.
BENNNNENNNNNE

LARDUTINO.
-

Waw
-

Hinh 1.8. So' @6 két n6i Module Arduino véi Module Bluetooth
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O Module Bluetooth HC-05 ¢6 6 chan, nhung ¢ day chi can 4 chan dé két ndi 1a
cac chan RXD, TXD, GND, VCC. Néi chan RXD véi chan 1, ndi chan TXD véi
chan 0, ndi chan GND v&i chan GND & Arduino va néi chan VCC véi chan
ngudn 5V.

Sau khi két néi Module Arduino véi Module Bluetooth, s& két ndi hai Module
nay v6i may tinh. Viéc két ndi théng qua cong COM bang day cap Mini USB
Arduino UNO R3 (hinh 1.9)

Hinh 1.9. Day cap Mini USB Arduino UNO R3
Mot dau cia day cap Mini USB Arduino UNO R3 dugc cim vao may tinh qua
cong USB, mot dau cidm vao Arduino qua cong COM.
So d6 két ndi may tinh véi Module Bluetooth qua Module Arduino dugc thé

hién nhu hinh 1.10

Hinh1. 10. So' d6 két ndi may tinh véi Module Bluetooth qua Module
Arduino
Sau khi két ndi s& nhap cac 1énh AT cho Module Bluetooth.
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1.1.6. Cac linh kién phu tro

Ngoai cac by phan chinh cua may dinh vi GNSS da trinh bay & trén, con co
nhiing linh kién phu trg

1.1.6.1 Cau chi

Cau chi dugc sir dung nham phong tranh cac hién tuong qué tai trén dudng day
dé bao vé cac mach dién cho may dinh vi dugc an toan. Cau chi duoc st dung la

cau chi 6ng thay tinh (hinh 1.11)

Hinh 1.11. Ciu chi dng thity tinh
1.1.6.2. Céng tdc nhin nha
La thiét bi dé dong md nguén dién cho hé théng may dinh vi hoat dong. Cong
tac c6 2 chan. Pién 4p 16n nhat 250V, dong dién 16n nhat 3A, kich thudc khoan

16 1ap dat 16mm, nut bén, do nhay, d6 nay tét, c6 sin dai ¢ siét chat (hinh 1.12).

Hinh 1.12. Céng tic nhan nha
1.1.6.3. Jack DC5.5x2.1MM DC099-5.5
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Str dung lam dau dan nguén cho may dinh vi vé tinh GNSS, chuan Jack DC
5.5x2.1MM, chat liéu kim loai, dong 16n nhat 5A 30V, duong kinh khoan
10MM (hinh 1.13)

Hinh 1.13. Jack DC5.5x2.1MM DC099-5.5
1.1.6.4. Jack GX12-06P
Jack GX12-6P 12mm 6 chan (dyc+cai) (hinh 1.14)

Hinh 1.14. Jack GX12-06P
1.1.6.5. Jack néi dai antena va ddy antena TNC
Day nbi dai tir Module dinh vi ZED-F9P dén Ang ten thu tin hiéu vé tinh
GNSS (hinh 1.15). Mot dau SMA céi 16 ren ngoai hoic SMA duc kim ren trong,
mot dau N duc hodc TNC duc. Day nbi dai cho Anten st dung cap dong truc
RG58 500HM c6 16i dan va 16p luéi chéng nhidu bang déng chuan truyén dan

tbt, suy hao thip, mém déo dé lip dat thi cong.
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Hinh 1.15. Jack ndi dai antena va diy antena TNC
1.1.6.6. Peén bdo tin hiéu
bén Led dugc sir dung dé bao céc tin hiéu cua may dinh vi v¢ tinh GNSS
nhu bao két ndi Bluetooth, bao tinh trang trang thai dinh vi, bdo tinh trang b vé
tinh thu duoc, bao ngudn. Pén bao co chiéu dai 16mm, dudng kinh Smm, dong
tiéu thu t6i da 20mA, dong tiéu thu khuyén nghi 16mA - 18mA, dién 4p tham
chiéu dén mau d6 1a 1.8V - 2.2V, cac mau vang, xanh 14, xanh duong 1a 2.0V —

2.4V. (hinh 1.16).

Hinh 1.16. Cac loai dén Led bao tin hi¢u

1.1.6.7. Ddy két noi néi b thiét bi

Str dung loai day Bus 6P - 2.54, day tin hiéu 6 chan, 2 dau cam cai, tiép
xuc chan déng, day c¢6 6 mau: xanh duong, den, do, vang, xanh 14, tréng. Day
ndi 1a day 0.2, c6 chét lugng tot dam bao do tiép xtc cao, chiéu dai 20-22 cm,

kiéu chan két ndi chuan 2.54mm. (hinh 1.17)
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Hinh 1.17. DAy két noi ndi bo thiét bi
1.1.6.8. Pin Lithium-Polimer
St dung Pin Lithium-Polimer, Model LP606090 (hinh 1.18). Dung lugng
pin 6000mAh, dién thé ra 3.7 V, dién ap sac 4.2V, dong sac t6i da: 1C, dong xa
lién tuc: 0.5C, dong xa tdi da: 1C, dién ap cat: 2.7V.

LIDIOQLI-Ion
- 3.7V 6020mAh

, N Sem
115083P

Hinh 1.18. Pin Lithium-Polimer LP606090

1.2. Thiét 1ap cAu hinh cho module ZED-F9P

Module thu nhan va xt 1y tin hi¢u v€ tinh ZED-F9P 1a mét thanh phﬁn
chinh ctia may dinh vi v€ tinh GNSS. Module nay dugc st dung dé phat trién
may thu GNSS c¢6 thé lam tram Base hay tram Rover. Trudc khi sir dung can
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phai cAu hinh cho né6 thi méi st dung dugc, cach cAu hinh dé st dung lam tram
Base hoic Rover déu gidong nhau va chi khac nhau vé tép cau hinh.

Pau tién hdy tai phin mém cAu hinh ctoa nha san xuat theo dia chi
(https://www.u-blox.com/en/product/u-center) va chon phién ban “u-center for
Windows, 20.xx”. Sau khi tai xuéng va giai nén s& duoc tép cau hinh “u-
center v20.xx.exe” va kich dap vao do, sau do6 lua chon ngon ngit thich hop va
thuc hién theo cac budc: OK — Next — | accept — Next — Install.

Pé bat dau, hiy két ndéi module ZED-FIP véi may tinh bang cap Micro USB
(hinh 1.19)

Hinh 1.19. Két néi module GNSS ZED-F9P véi may tinh

Bay gid khoi dong phan mém “u-center_v20.xx.exe”. Bé ¥ & goc trén cung bén

trai ciia man hinh, nhap chudt trai vao hinh tam giac nhé mau den dao nguoc dé

chon cong COM lién quan dén thiét bi GNSS duogc két ndi nhu trong hinh 1.20

° u-center 19.01 ° u-center 19.01
File Edit View Player Receiver Tools Window Help File Edit View Player Receiver Tools Window Help
DES- &6 2R& 303 B0 3 DE&E &R e a@aBOoEC
v [ HE L AHE(N O 4D v » K 00|vruu vIRELA2EH| N |®|aDp » K _
"+ Disconnect Ctrl-0
c'i ck com7 Ctrl-7

Network connection >

Location API
Sensor AP]

click

Universal Gnss Driver (Win 10)

Hinh 1.20. Chon cong két ndi véi module GNSS ZED-F9P
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Sau khi chon cong két ndi thi biéu tugng két nbi phai nhap nhay trong thanh
trang thai dudi cung, luc d6 mdi dam bao viéc két ndi gitta may tinh va module

GNSS ZED-F9P dang hoat dong (hinh 1.21)

[2& NTRIP client: Not connected |Reserved D= COM7 9600  |Nofile open [NMEA [00:05:48 [UTC &

Hinh 1. 21. Tinh trang két ndi giira may tinh va module GNSS ZED-F9P
dang hoat dong
Sau d6 ban vao thuc don Tools va chon vao “GNSS Configuration...” (hinh
1.22).

Q) COMT - u-center 19.01

File Edit View Player Receiver Window  Help
O = - | = @| e [ Firmware Update... Cirl+U - B ~ W ~

- g ) - Legacy Firmware Update...
R RN S

Dump Receiver Diagnostics...
u-blox 7/8/M8 Retrieve Log...
AssistMow Offline
AssistMow Online

File transfer...

Hotkeys...

Preferences...

Hinh 1.22. Chon thiét 1ap cAu hinh

Khi d6 mét cira s6 méi xuét hién nhu hinh 1.23
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@ COMT - u-center 19.01
File Edit Wiew Player Receiver Tools Window Help

DRE@E- &G L 0eE adaon I0-a-E-mM- B0 A58
e v [ B A A E| N |®|[A D> - K L [ | B B fc !

GMNSS Configuration

Canifiguratian fle:

Fietnes (for evens mezzage}

GHSS>File | Eo

Fie > GNSS |

o Open a configuration file >
T

& - T —, w & y-l

Organiser ~ Mouveau dossier E= - M @

= Mom Date Type Taille
(o DROTEK_FOP_CFG_BASE.bt 1 2019 0%:26  Fichier TXT TKo
[ DROTEK_F9¢_CFG_ROVER bt 0M01909:29  Fichier TXT 7 Ko

3. click on the right file

(for a base or a rover)

# Accés rapide

<l

w

hom du fichier: | DROTEK_FP_CFG_BASE ot | | configuration (*.ta) ~|

4. click 'OPEN' [ o | | amue
Hinh 1.23. Cira s6 lua chon tép thiét 1ap kicu tram

O day phai dam bao chirc ning “store configuration into BBR/Flash” dugc chon,
sau d6 bam vao nat chon tép cu hinh. Néu thiét 1ap cho tram Base thi chon tép
“DROTEK _F9P CFG_BASE” con néu thiét 1ap cho tram Rover thi chon tép
“DROTEK_F9P_CFG_ROVER”, sau d6 kich chon nat “Open” s& xuét hién ctra
s0 nhu hinh 1.24

@ CoMT - u-center 19.01
File Edit Wiew Player Receiver Teools Window Help

DES- & ol o0 e e B0 D0 m-=-m-
NE S| AE|N|e|4aDp e - K

L=~ U -

GM5S Coenfiguration

Configuration file:

|orfighDROTEK_FSF_CFG_BASE tat w| |

IV Store configuration intoBER /Flash
[hioh-volatile memon)

Retries [far every meszage]: I 1_I;
GMSS = File | Edit... |
File > GMS5 |

Hinh 1.24. Tép cAu hinh di dwoc lwa chon
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Tiép theo, nhap vao nit “File > GNSS” dé c4u hinh thiét bi GNSS bang cach str
dung tép ciu hinh nhu da chon trudc d6. Khi d6 mot cira s6 méi hién thi thanh
tién trinh s& mé ra. Cho cho qué trinh dugc hoan thanh. Khi thanh tién trinh két
thiic, cira s6 s& tu dong lai cho biét qué trinh thiét 1p cAu hinh da hoan tat thanh
cong (hinh 1.25)

© COMT - u-center 19.01
File Edit View Player Receiver Took Windew Help

DEHE-&5 ) WP E ab B0 E0-E-BE-M-BF BEEEE@E
| EA AR N |G[AD » W ] [IEREN LI T

@ Setting Configuration from File ta GPS

Sending: CFG-MSG - B5 62 06 01 08 00 F1 00 00 00 00 00 00 00 0O 28 ...
... successfully completed!
sending: CFG-MSG - B5 62 06 01 08 OO0 F1 03 00 OO0 OO0 OO0 OO0 00 03 40 ...

vo. Successfully completed!

sending: CFG-MSG - B5 62 06 01 05 00 F1 04 00 00 00 00 OO0 OO0 O4 47 ...
. successtully completed!

sending: CFG-MSG - BS 62 06 01 08 00 F5 05 00 00 01 01 00 00 OB 735 ..

... successfully completed!

sending: CFG-MSG - B3 62 06 01 OB OO0 FS 4a 00 OO0 O1 O1 OO0 00 50 58 ...

| S avor ||

@" You have successfully configured your GNS5 device and can start
using it!

Hinh 1.25. Qua trinh thiét 1ap cAu hinh da thanh cong

Sau khi khi module ZED-F9P di dugc thiét 1ap céu hinh, lac nay né moi san
sang lam viéc
1.3. Nghién ciru thiét ké, ché tao vo bd thu sé liéu cho may dinh vi vé tinh
GNSS

Dé ché tao vo cho bd thu sb liéu cho may dinh vi vé tinh, dua trén kich
thude chu vi ctia dng ten dé thiét ké. Ang ten phai duoc 1ap vira phan trén cia vo
b6 thu. Kich thudc chu vi vong ngoai cta dng ten phai bang kich thudc chu vi
vong trong cta vo bd thu. Do vy, st dung may Scan 3D cam tay Creaform

HANDYSCAN dé quét Ang ten thanh file anh s6 (hinh 1.26).
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Hinh 1.26. M4y Scan 3D cam tay Creaform HANDYSCAN

File anh ang ten duoc dua vao phan mém thiét ké nguoc Geomagic Design

dé thiét ké than vo cho bd thu (hinh 1.27).

—— —

- »ABEE RGN AR L)

Hinh 1.27. Giao dién phin mém thiét ké ngwoc Geomagic Design
Phan nip day co thiét ké 186 dé lap cac Jack cdm cho may dinh vi.
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BORESSEF -

s gy e e e e s e,
iGY, 1ok Orie s ) & surtace ot 12 @oviomtae; @ e
At mrie e e ol e

Creste Sutace. =

B
H
i
2
.
{
2

v ModelView Support
CEBNLAEES :; COEE. QARRAQEARNEAEK . 1. =828 .

EEll O Type here to search

Hinh 1.28. Thiét ké nip ddy cho vé bd thu may dinh vi GNSS
Sau khi chong hai phan thiét ké dé kiém tra 6 chinh xdc cua ban thiét ké

vo hop c6 hinh dang nhu & hinh 1.29.

BOYEAdSE s - Geomagic Design
00 o e e

Fy ] 1M 2+ Broe [Foa ; S smcome 15 @nsom ey @ race
BAS6.BABE UGk bBE T S

Creste Sutace

sowscoid @ (NLBzRUY Sy

£ ) Trim Suroce

18 Trim Surace
55 (3 Sold Bodies

(0 ot

(] Extruce1s Cn)

-----

1 Model Vew  Suppedt
v DRAESHEEN . 3EEE. QAMSAUAREAEK . . =828 .

Hinh 1.29. Ban thiét ké vé hop bing phin mém thiét ké ngwoc Geomagic
Design
V6 hop bo thu may dinh vi dinh vi v¢ tinh GNSS sau khi in xong dugc thé

hién nhu hinh 1.30.
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Hinh 1.30. V6 hop bo thu may dinh vi dinh vi v¢ tinh GNSS sau khi in
1.4. Lap dit cac thanh phan cho may dinh vi GNSS

1.4.1. So dé két néi
Dua trén cac thanh phﬁn cua may dinh vi v¢€ tinh da thiét ké, viéc két ndi cac
thanh phan theo nhu s¢ d6 & hinh 1.31.
a5
@ =

<

, -\

Hinh 1.31. So' d6 két ndi cac thanh phan ciia may dinh vi vé tinh GNSS
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1.4.2. Lap dat cdc thanh phin mdy thu vao vé mdy
Céc thanh phan cta may dinh vi vé tinh GNSS dugc lip vao trong vo may
va duoc hoan thién nhu ¢ hinh 1.32.

Hinh 1.32. May dinh vi GNSS dang lip rap va da hoan thién
Tram GNSS CORS quy m6 nhé dugc hoan thién nhu ¢ hinh 1.33

Hinh 1.33. Tram GNSS CORS quy md nhé
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CHUONG 2
THIET LAP TRAM CORS QUY MO NHO

2.1.Thiét 1ap tram CORS quy mé nhé tir may dinh vi GNSS
1.Vao cira hang Play tai phan mém Serial Bluetooth terminal

2.Cai ¢t phan mém nhu & hinh 2.1
::09 eT:rminal

Hinh 2.1. Phan mém Serial Bluetooth terminal
3.BaAm vao ddu = & gdc trén bén trai rdi bAm vao Devices. Xuat hién danh sach

cac thiét bi da két n6i Bluetooth voi dién thoai (Hinh 2.2)

Bluetooth LE




Hinh 2.2. Danh sach cac thiét bi di két ndi Bluetooth véi dién thoai
4.Chon thiét bi can thiét 1ap, & day 1a ROVER-KX-04

5. Bam va gitr vao 6 M1 & hang bén dudi, xuat hién giao dién nhu hinh 2.3

1722 M8

= Edit Macro

Name

SET CORS1

Value

) 00 B1 00 91 20 00 D9 00 91 20 00 43 60

Edit mode
O Text @ HEX () Multiline Text

Action
@® send () Insert

Hinh 2.3. Thiét 1ap tram CORS

O day, chon nat Send va nat HEX, sau d6 copy doan ma vao 6 Value, & 6
Name g0 tén cong viéc.

Doan ma (code) nhu sau (hinh 2.4)
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b5 62 06 8a 96 00 00 01 00 00 01 00
032001100003 400f00000011
000340400d0300be 0251 2001
cd 02912001d20291 20011903
912001d70291200104039120
01ff029120018203612001a700
91 2000de 0091 2000bb 0091 20
00ca00912000b600912000cf00
912000 c0 31 20 00 d4 00 91 20
)0 af 00 91 20 00 ab 00
)1 2000 ad 00 91 20

0091 2000d9 0091 2000 43 60

Hinh 2.4. Code thiét 1ap tram CORS

6.Bam OK (6 c6 dau V & goc trén bén phai). Khi d6 két thuc cong viée thiét lap
tram CORS.

2.2.Thiét 1ap co ché truyén dir liéu GNSS

1.Vao ctra hang Play tai phan mém BT/TCP Bridge

2.M& phan mém c6 giao dién nhu ¢ hinh 2.5

1734me g
BT/TCP Bridge 3.4

Device A (SPP/BLE/TCP) C—\)
No device

Status

Connect/Listen
Disconnected

: B (SPP/USB/TCP) G
No device
._‘E'.[. IS

- Connect/Listen
Disconnected

Bridge (this device)
A02s ctia Ngoc Anh
Status Retransmission

Inactive both ways

Transfered

0 kB Traffic

Hinh 2.5. Thiét 1ap co ché truyén dir liéu

3.BAm vao 6 Connect/Listen xuét hién cac muc chon nhu hinh 2.6

31



1744m O Q8

Device type / task

O SPP (classic Bluetooth)
BLE device [PRO]
Start TCP Server
TCP Client

UDP Socket [PRO]

Hinh 2.6. Chon Kiéu thiét bi

O day chon vao 6 SPP (classic Bluetooth) s& xudt hién tiép 6 chon thiét bi

nhu ¢ hinh 2.7

1748 me o

Choose device

(O AirPods 2

=

O ROVER-KX-04

Hinh 2.7. Chon thiét bi 1am tram CORS

4.Tiép tuc ban vao 6 Connect/Listen & bén dudi nhu hinh 2.8
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1800mO & ol 81%m

BT/TCP Bridge 3.4

Device A (SPP/BLE/TCP)
ROVER-KX-04 [5D:7D:EB:EC:B6:01]
Status

Disconnect
Connected

Device B (SPP/USB/TCP) ()
No device
Status

. Connect/Listen
Disconnected

Bridge (this device)
A02s ctiia Ngoc Anh
Status Retransmission

Inactive both ways

Transfered

0 kB Traffic

Hinh 2.8. Két néi thiét bi

Khi d6 xuat hién giao dién nhu hinh 2.9, sau d6 bam chon vao 6 TCP

Client

2236 m© =l 80%m

Device type / task

O SPP (classic Bluetooth)
USB device [PRO]
Start TCP Server
TCP Client

UDP Socket [PRO]

Hinh 2.9. Chon phwong thirc két ndi
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Sau d6 bam chon vao 6 TCP Client s& xuat hién giao dién nhu hinh 2.10

22423 0 =l 79%m

TCP Client IP (this device)
192.168.1.7 ‘ Refresh

Remote TCP server IP

118.70.171.179
Port

3050

Connects to listening TCP server. If you connect to
PC make sure firewall is set up properly.

Connect to Server

O

Hinh 2.10. Nhép dia chi két noi

-O dong TCP Client IP (this device) 1a dia chi IP cua thiét bi nay (cua

dién thoai). IP cua may di¢n thoai nay la: 192.168.1.7 (IP nay tu dong gan vao).

-O dong Remote TCP Server IP 1a dia chi IP ciia mdy chu ma dir liéu

duogc truyén vé. Pia chi IP ciia may chu ¢ day 1a 119.70.171.179

-O dong Port 13 cong truyén s liéu & may chi da duge mo. Cong & day 1a

3050.

Sau do6 ban vao 6 Connect to Server

2.3.Thiét l1ap dia chi truyén dir liéu
1.M¢6 phan mém trén Server 1a STRSVR

Buéc 1: Md Phan mém trén server 1a STRSVR (nhu hinh 2.12)
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STRSVR ver.2.4.3 b34

2023/05/01 04:56:07 GPST Connect Time 0d 00:06:56
Stream Type Opt Cmd Conv  Log Bytes Eps
(0) Input |NTRIP Client 450,016 ]
(1) Output |TCP Server 447,858 0 _
(2) Qutput - A
3) Output ~
{4) Output e
(5) Output e
(6) Output w
a R
P Start 4+ Options... Exit

Hinh 2.12. Phan mém truyén dir liéu
Bude 2: Cai Input:

O dong Input twong tmg véi cot Type chon muc NTRIP Client (hinh
2.13).

STRSVR ver.2.4.3 b34
2023/05/01 04:56:57 GPST Connect Time 0d 00:06:56
Stream Type Opt Cmd Conv  Log Bytes Bps
(0) Input | NTRIP Client 450,016 0
(1) Output |TCP Server 447,858 i
(2) Qutput e
(3) Output w
(4) Output w
(5) Qutpu e
) Outp v
o .
b Start £ Options... Exit

Hinh 2.13. Chon kiéu diu vao dir liéu

Sau d6 bim vao 6 ba chim (...) twong tng véi cot Opt s& xuat hién hop

thoai nhu hinh 2.14
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NTRIP Client Options ==
MTRIP Caster Address Port
113.70.171.179 - G061
Mountpaoint User ID Password
CAMPHA * kX5 (LT ] ]
Browse. .. | | Get Mountp | | QK | [ Cancel

Hinh 2.14. Chon dia chi két noi
O day nhap cac thong sd 1a dia chi IP ¢ 6

-NTRIP Caster Address: 118.70.171.179

-Port (cong): 6061

-Mountpoint (diém dit tram CORS): CAMPHA
-User ID: KX5

-Password: 12345

Sau d6 bAm OK

Buéc 3: Mo cong TCP

O dong Output twong tmg véi ¢t Type chon: TCP Server (hinh 2.15)
STRSVR ver2.43 b34

Stream Type Opt Cmd Conv Log Bytes Bps
(0) Input | NTRIP Client El 450,016 0

(1) Outp TCP Server v D 447,858 0

v

L

B Start £+ Options... Exit

Hinh 2.15. Chon kiéu diu ra dix liéu
Sau d6 bAm vao 6 ba chdm (...) twong tmg vai ¢t Opt, xuat hién hop thoai
nhu hinh 2.16
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TCP Server Options
Server Address Part
3032

| QK. | | Cancel |

Hinh 2.16. Chon cong dau ra dir liéu
O 6 Port nhap vao cong, & day 1a 3032
Buéc 4: Bam start dé két ndi (hinh 2.17)

| STRSVR ver.2 4.3 b34
2023/05/01 16:46:23 GPST

Connect Time: 0d 00:00:00

Stream Opt Cmd Conv  Log Bytes Eps

S e e Ee)E] G0 o o
0 o e I G

0@

Oo|jo|o|jo (o) .8

B Start ][

Hinh 2.17. Thwc hién thu dir li¢u cho tram CORS

Dt liéu ma may thu GNSS nhan dugc c¢6 dinh dang * . DAT, dir liu nay sé
dugc chuyén d6i sang dang Rinex nhd phdn mém RTKLIB v&i module

RTKConv (hinh 2.18)
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¥ RTKCONV ver.2.4.3 b34 o @ |3

[ Time start (GPST) 7 []Time End {GPST) [ interval Unit
2023/04/08 | == |00:00:00 | == |2023/04/08 |==|23:59:59 |= 1 24
RTCM, RCY RAW or RINEY OBS 7
D:\00A_CACH_THIET_LAP_TRAM_CORS_MINI'SO_LIEU_CUC‘baseaocorscuc, dat - 5 E]
Output Directory Format

0:\00A_CACH_THIET_LAP_TRAM_CORS_MINI\SO_LIEU_cCUC E] RTCM 3 -
RIMEX CBS/MAY/GNAY/HNAY JQNAY/LNAY/CHNAY/INAY and SBS

D:\00A_CACH_THIET_LAP_TRAM_CORS_MINI\SO_LIEU_CUC\er36n0., Yey0 = E]
D:\00A_CACH_THIET _LAP_TRAM_CORS_MINI\SO_LIEU_CUC\%er %n0., YayP = E]
D:\00A_CACH_THIET _LAP_TRAM_CORS_MINI\SO_LIEU_CLIC\er %end. %oy = [Z]
D:\00A_CACH_THIET _LAP_TRAM_CORS_MINI\SO_LIEU_CLIC\er %end, YeyH = E]
D:\00A_CACH_THIET_LAP_TRAM_CORS_MINI\SO_LIEU_CUC\%er %600, Yoy = [Z]
D:\00A_CACH_THIET_LAP_TRAM_CORS_MINI\SO_LTEU_CUC\%er %n0., Yoyl = E]
D:\00A_CACH_THIET _LAP_TRAM_CORS_MINI\SO_LIEU_CLIC\%er %0, YeyC = [Z]

D:\00A_CACH_THIET_LAP_TRAM_CORS_MINI\SO_LIEU_CUC\%er %n0. Yoyl
[7]|D:\00A_CACH_THIET _LAP_TRAM_CORS_MINI\SO_LTEU_CUC\%er %en0_%sy.shs

l & Plot... ” Process. .. ” £+ Options... ” P Convert ” Exit

Hinh 2.18. Module chuyén déi dir liéu sang dinh dang Rinex

Dt li¢u sau khi chuyén d6i thanh cdu tric Rinex c6 dang nhu hinh 2.19

3.02 OBSERVATION DATA M: Mixed RINEX VERSION / TYPE
RTKCONY 2.4.3 b34 20230504 030524 UTC PGM / RUN BY / DATE
format: RTCM 3 COMMENT

'Iog D:\A_BAI_LUAN_NCS_{DUNG)"\SO_LIEU_THU_NGHIEM'DUNG" 2604 20COMMENT
MARKER NAME
MARKER NUMBER
MARKER TYPE
OBSERVER / AGENCY
REC # / TYPE / VERS
ANT # / TYPE

-1620197.0841 5"30533 7’6"6 22"6305 9864 APPROX POSITION XYZ

0. 0000 ANTENNA: DELTA H/E/N

G § clc L1cC plc sic CZL |_2|_ D2L 52|_ sYs / # / 0BS TYPES

R § C1C L1C DlC S1C €C2C L2C D2C 52C sys / # / 0BS TYPES

E & clc L1C plc slc €7qQ L7Q D7Q s7Q sys / # / 0BS TYPES

C 8 €1I L1I D1I S1I C7I L7I DFI S7I sYs / # / OBS TYPES
2023 04 26 08 26 00. 0010000 GPS TIME OF FIRST OBS
2023 04 26 16 29 40. 0000000 GPS TIME OF LAST OBS
G L1C SYS / PHASE SHIFT
G L2L -0.25000 SY5 / PHASE SHIFT
R L1C SYS / PHASE SHIFT
R L2C 5Y5 / PHASE SHIFT
E L1C 0.50000 SYS / PHASE SHIFT
E L7q -0.25000 SYS / PHASE SHIFT
C L1T SY5 / PHASE SHIFT
C L7I SYS / PHASE SHIFT

17 ROL 1 RO2 -4 RO5 1 RO6 -4 RO7 5 ROB & RLO -7 R11 0 GLONASS 5LOT / FRQ #
R12 -1 R13 -2 R17 4 R18 -3 R20 2 R21 4 R22 -3 R23 3 GLONASS 5L0T / FRQ #
R24 2 GLONASS SLOT / FRQ #

cic 0.000 c1p 0.000 c2c 0.000 c2p 0.000 GLONASS COD/PHS/BIS

END OF HEADER
> 2023 04 26 0B 26 00.0010000 0O 28

G06 21691189, 244 113987954, 3471 1288.277 44,000 21691194, 968 88821818.4021 1003. 877
G09 23708219.627 124587538.6021 -447.407 40.000 23708234.138 970B81278.9611 -348.545
Gll 21691867.359 113991539.4511 -271.372 45.000 21691872.491 B88824600.9181 -211.475
Gl2 22931050.340 120503508, 5421 -2487.426 42,000 22931059.490 93898909.4221 -1938.213
Gl4 24093789. 208 126613701, 5411 3648.765 38.000 24093796.441 98660066.0621 2843, 281
G17 21981499, 869 115513546, 6601 £23.218 42.000 21981505. 300 90010573, 6761 641,455

Hinh 2.19. Céu triic tép Rinex
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KET LUAN

Bao cdo nay trinh bay viéc thiét ké, phat trién mot may dinh vi GNSS c¢6
gia thanh thap, do chinh xac cao sir dung dé do theo k¥ thuat CORS/RTK tng
dung trong do dac thanh 1ap ban dd dia hinh, dia chinh.

May dinh vi GNSS duoc nghién ctru thiét ké, ché tao gém: ang ten thu tin
hi€u vé tinh GNSS, module thu nhan va xir 1y tin hiéu vé tinh GNSS, module
bluetooth, module thay ddi dién ap, module Arduino va céc linh kién phu tro.

Trong nghién ctru ndy da tap trung vao giai quyét vin dé thiét ké phat trién
may dinh vi GNSS ¢6 d6 chinh xac cao va co chi phi thap. Mot bo thu GNSS da
dugc thiét ké phat trién va ché tao dua trén nén tang cong nghé, thiét bi cia hang
Drotek (Cong hoa Phap). May dinhvi ndy duoc cau hinh dé trd thanh mot tram
CORS quy md nhé két ndi dugc véi cac tram IGS trong mang ludi trac dja toan
cau theo khung quy chiéu trai dat qudc té ITRF. Tram CORS nay duoc sir dung

dé lam tram quan trac chuyén dich bé mat dat trén dién rong.
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