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MO PAU

Trong hé thdng tram quan trac chuyén dich cong trinh theo thoi gian thuc
dua trén cdng nghé GNSS thi bo thu nhan sé liéu (Receiver) 1a bo phan quan
trong nhat. N6 nhan tin hiéu vé tinh tir dng ten truyén xudng sau d6 giai ma
thanh cac tin hiéu dudi dang sé va truyén vé trung tam xu ly sb liéu. Théng
thuong c4c tram quan tric theo thoi gian thuc hoat dong lién tuc twong tu nhu
cac tram CORS, vi vay bo thu cua tram quan tric ciing c6 tinh ning tuong dong
nhau, nhung khac nhau vé cu tric dit liéu. P6i voi tram CORS, dix liéu sau khi
dugc bo thu giai ma sé nhan dugc dinh dang dir liéu & dang RINEX, con dit liéu
cua tram quan tric sau khi qua bd thu duoc giai ma c6 dinh dang NMEA va déu
duoc truyén vé may tinh chu, dugc luu trit thanh cac tép tin c6 dinh dang file
nhat dinh.

B thu sb liéu caa cac tram tham chiéu hoat dong lién tuc (CORS) va cho
cac may dinh vi vé tinh di duoc nhiéu hang trén thé gisi ché tao. Bo thu sé liéu
GNSS cho tram quan tric thuong do ngudi sir dung tu thiét ké phét trién dé dap
ing cho ting yéu cau cdng viéc cu thé. Bao co nay tap trung nghién ciu cau
tao bo mach thu GNSS cua hang Trimble la cac dong ho bo mach BD9xx nhu
BD970, BD982. Trén co s¢ tinh nang, cong dung, do chinh xac cua cac bo mach
thu GNSS nay dé tién toi thiét ké phat trién bo thu chuyén dung cho cho tram

quan tric chuyén dich cdng trinh theo thai gian thuc.



1. Chike niing ciia b thu s6 ligu GNSS

Bo thu s6 liéu GNSS (GNSS Receiver) 1a thiét bi ¢t 151 trong dinh vi vé
tinh. D& l1am tram Base, tram CORS, tram guan trac, do dac trén cac phuong ti¢n
di dong trong do sau, thi céng cong trinh, bd thu thudng dugc thiét ké dang
module dng ten rdi. Ching ¢ vai trd thu nhan tin hiéu vé tinh trong hé théng vé
tinh dinh vi GNSS tir ang ten roi truyén dén may thu théng qua cap chuyén dung
va giai ma tin hiéu tir vé tinh nhin thay thanh mét vi tri trén trai dat. S6 lugng vé
tinh ¢ thé nhin thay phu thuoc vao sé luong cac hé théng vé tinh ma may thu
tuong thich, chang han nhu GPS, Glonass, Galileo va Beidou. May thu nhan tin
hiéu trong khong gian dugc truyén béi cac vé tinh trong hé théng vé tinh dan
duong toan cau (GNSS) do ing ten thu duge, sau d6 dugc giai ma thanh tin hiéu
sb va truyén vé may tinh tinh cha & dudi cac dinh dang file khac nhau. Déi véi
bo thu GNSS cuia tram CORS thi tin hiéu sé thuong ¢ dang tép Rinex. Mac di
thong tin dugc cung cap boi mot bo thu GNSS chung nhung c¢6 thé duoc su
dung cho nhiéu tng dung, hau hét chung déu dua vao giai phap dan duong cua
bo thu - tic 14 bo thu d3 tinh toan vi tri, van toc va thai gian (Position, Velocity
and Time - PVT).

Thong thuong ddi véi cac may thu 1am tram CORS, tram quan tric thudng
st dung nhitng bo mach thu cao cap, c6 d6 chinh xac va do 6n dinh cao nhat,

hoat dong bén bi, lién tuc trong khoang thoi gian dai.

Hién nay cd nhiéu hang khéac nhau trén thé gisi ché tao may thu GNSS nhu
héng Trimble (M¥), Leica (Thuy Si), Topcon, Pentax (Nhat Ban), South (Trung
Qudc) v.v... V& hinh thitc may thu thiét ké c6 khac nhau, nhung chung déu c6

nguyén ly hoat dong va mot sé thanh phan giéng nhau.

Dé c6 thé thiét ké ché tao may thu GNSS cho tram quan trac, can biét cac
thanh phan may thu cia mot s6 hang trén thé gidi da san xuat va cung cap trén
thi treong. Vi may thu GNSS cho tram quan trac lién tric chuyén dich cong theo
thoi gian thuc & Viét Nam con rat han ché va chua dugc sir dung nhiéu. Hién

nay ¢ nudc ta cha yéu st dung may thu 1am tram CORS. Vi cc may tu do céac
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hang nudc ngoai ché tao nén ho rat bao mat vé cdng nghé, ching ta chi c6 thé
biét duwoc mot sb thanh phan caa bo thu théng qua tim hiéu thuc té cac may thu.
Vi vay viéc nghién ctu cac thanh phan cia may thu GNSS cho tram CORS dé

thiét ké phat trién may thu cho tram quan tric dugc dit ra trong chuyén dé nay.
2. Cdng nghé phat trién bd thu sé liéu GNSS

Mot trong nhitng yéu té quan trong nhat trong thiét ké may thu cua hé théng
vé tinh din duong todn cau (GNSS Receiver) 1a xac dinh @ng dung ma may thu
s& dugc st dung trong. Mot may thu GNSS duoc st dung dé tng dung cho tram
CORS c¢6 céc yéu cau rat khac so véi may thu sir dung trong do dac khao sat.
Mic di ¢6 nhiéu phién ban trong thiét ké bo thu GNSS, nhung tit ca cac bo thu
déu phai thuc hién mot sé chire nang co ban nhat dinh. Cac chitc niang chinh cua
may thu GNSS bao gdm nhan tin hiéu tan sb cua cac vé tinh, khuéch dai va
chuyén d6i tir kénh tuong tu (Analog) sang ki thuat sé va diéu khién tu dong.
Khi bo thu GNSS duoc bat, mot chudi hoat dong xay ra sau d6 thong tin tin hiéu
GNSS dugc truy cap va sir dung dé cung cap giai phap cho ngudi dung. Sau khi
dong bo hda song tai, ma va dir liéu dong ho, viéc giai ma dit liéu dan duong co
thé duogc thuc hién dé trich xuat thong tin dan duong dugc ma hda vao s6 do
dién tu.

Hién nay cac bo thu GNSS cua Trimble déu duoc phét trién dua trén nhiing
cong nghé cao cdp cua hing nhu Trimble 360, Trimble CenterPoint RTX,
Trimble Xfill, két ndi khdng day Bluetooth. Hién nay Trimble phét trién nhiéu
loai bo thu GNSS khéc nhau. Hinh 1 thé hien mét s bo thu GNSS caua mét sé
hang nhu Trimble (M¥), Leica (Thuy Si), South (Trung Qudc).

70 o w |
':';)Tnmw “ -
— ) \

a) Trimble b) Leica c) South

Hinh 1. Mét s6 bd thu GNSS ciia mét s6 hang trén thé giéi
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Cac bo thu GNSS cao cap cua Trimble sir dung cac chip Maxwell, véi cac
dong san pham bo mach thu GNSS ho BD9xx, day 1a mot dong chip tét nhat cua
Trimble, thu dugc dén 440 kénh cia cac hé théng vé tinh GPS, GLONASS,
Galileo, Beidou, QZSS, SBAS.

Do tinh bao mat vé thdng tin san pham nén hau nhu cac hang ché tao khong
cong bd ban thiét ké ciing nhu ciu tao cua bo thu GNSS. Tuy nhién qua qua
trinh sir dung va tim hiéu tinh niang tac dung cua cac may thu GNSS cuaa Trimble
c6 thé biét dugc cac thanh phan cia nd. Mot thanh phan co ban nhat & tat ca cac
may thu GNSS d6 1a chip thu tin hiéu vé tinh. Chip nay dugc gan vao bang
mach dé cho ngudi st dung dé& dang (ng dung vao muc dich ctia minh. O hinh 2
la cac bo mach GNSS dong ho BD9xx dugc hang Trimble ché tao nham cung

cap cho ngudi sir dung wng dung dé ché tao, phat trién cac bo thu GNSS.

Cac bo thu GNSS c6 thanh phan ciu tao twong tu nhau, tuy nhién c6 mot
diéu 1a tat ca cac bo thu GNSS cuaa cac hang déu bao mat thdng tin trong viéc
thiét ké, cong nghé ché tao. Vi vay dé nim duogc ciu tao bo thu GNSS can phai
dugc nam dugc tinh nang, tac dung va nguyén Iy hoat dong cua nod dé dua ra
duoc cau tao cta bo thu. Trong chuyén dé nay trinh bay cau tao bo thu GNSS

dua trén dong bo mach BD970 cuaa Trimble.



BD940-INS BD970 BD992-INS
* = s i
Technology EEEERAEL LS Maxwell 7 Maxwell 7 Maxwell 7 Maxwell 5 Mazwall S Mawall S Maxwell 7 Maxwell 7 Maeowell 7 Mazwell 7 Z-Blade Z-Blade
Size (mm) EEEAEEIEN Elx41x7 G7xB80x15 | 149x93x43 | 100x60x116 [ 100xB49x115| 2681 x140x55 | 100x60x116 | 100xE60x1l6 | 100x60x1l6 | 185 x93 x43 7lxd6x11 190 x 58 x 160
Weight (2) 19 27 &0 850 62 92 1600 54 &0 62 7EQ 24 1270
Channels 220 336 236 236 220 21220 2x220 1x336 2x336 2x336 2x 3236 240 2x240
= ?I?i.t-; 20 50 100 100 50 50 50 50 50 100 100 50 50
GPS L1 L1, L2 L5 L1, L2, L5 L1, L2 L5 L1, L2, L5 L1, L2, L5 L1, L2 L5 L1, L2 L5 L1 L2, L5 L1, L2 L5 L1, L2, L5 L1 L2 L, L2
GLOMNASS L1 LLL2 L3 L1 L2.L3 LL L2, L3 L. L2 L1 L2 L3 L1, L2.L3 Ll L2, L2 L1 L2 L3 LLLa L2 L1.L2 L3 L1 L2 L.L2
BeiDou Bl Bl B2 Bl B2 El B2 El.B2 El B2 ElEBZ2 El B2, B3 El. B2 B3 Bl EBZ. B2 Bl B2 B3 El. B2 Bl.B2
Galileo El El E5a, EBb El,E5a.ESh El E5a. ESb El E5a, ESh El E5a ESh El,E5a.ESh | E1.E5a ESb.EG | EL ESa, ESh,EE | E1,ESa ESh,ES | E1 E5a,.ESh.EG El, E5k El, EShb
QZss L1 LL L2 L5 L1, L2.Ls LL L2 L5 L1 L2.L5 L1 L2. L5 Ll L2 L5 L1, L2 L5 L1 L2, L5 LL L2 L5 L1 L2, L5 LL L2 LLL2
IRNSS - LS LS LS = = = LS LS L5 L5 = =
SBAS L1 L1, L5 LL LS L1, LS L1 L5 L1 LS L1 LS L1 LS (N L1, L5 L1, LS L1 L1
L-Band / MSS = ¥ v < = " N < s ¥ o v o
Trimble RTX™ - IPsL IPsL IP/L IP IPsL IPsL IP/L IP/L IPsL IPAL IPAL IPsL
OmniSTAR" = s v v = N N r s ¥ v = =
RTK v v v v v v W v v v W W v
" postionin: [N - ‘ / - - - - - ‘ ‘ - -
Ggﬁgg':ﬁﬁ -/ -/ - -/ -/ - -/ - - - -/ - E - P Ery
Connector 20-pin &0-pin 44-pin DE2&EDAZE | 24-pin+6-pin 40-pin DES & DAZS A4-pin 44-pin 44-pin DES & DAZ2G 28-pin Various

Hinh 2. Cac bo mach thu GNSS dong BD9xx ctia Trimble



3. CAu tao b thu GNSS Trimble BD970

B thu GNSS cua Trimble duoc phét trién dua trén bo mach thu tin hiéu vé
tinh BD970. Bo mach BD970 gdm hai module chinh 1a module thu tin hiéu vé
tinh GNSS va module tich hop giao tiép dir liéu (hinh 3)

e
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Hinh 3. Module GNSS BD970
Trimble BD970 1a mét bo thu GNSS cua nhiéu hé thdng vé tinh, dugc thiét
ké nho gon dé, cung cap do chinh xéac dén centimet cho nhiéu tng dung khéc
nhau. Trimble BD970 GNSS hd tro nhiéu loai tin hiéu vé tinh, bao gom ca tin
hiéu GPS L2C va L5, GLONASS L1 / L2 va BeiDou, B1 va B2 cling nhu

Galileo. Trimble BD970 dugc thiét ké dé dé dang tich hop nhiéu loai ang ten
khac nhau.

CAac nha san xuat caa Trimble tin tuong cdng nghé dinh vi nhing Trimble 1a
cot 16i cua cac tng dung chinh xac caa ho. Véi cong nghé Maxwell™ 6 méi
nhat, chinh x&c nhat, BD970 cung cap sy dam bao vé kha ning ¢ng dung lau dai
trong twong lai va khong gip su c¢b khi hoat dong. Véi xu thé tién phong trong
phat trién céng nghé, Trimble BD970 c6 nhing uu diém trong dinh vi nhu:
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« Giam thiéu hiéu tmg da duong dan trén bo mach
« Cong nghé quan sat goc cao vé tinh thap rat hiéu qua
« Nang cap dang ké thoi gian khai do RTK

Module GNSS BD970 ¢ mét s6 tinh nang ndi troi nhu:

-Giao dién linh hoat

Trimble BD970 dugc thiét ké dé dé dang tich hop va dam bao d6 tin cay
cao. Ngudi str dung duoc huong loi tir két ndi Ethernet ¢é sén trén bo mach, cho
phép truyén dir liéu téc d6 cao va cau hinh théng qua cac trinh duyét web tiéu
chuan. USB, RS232 va CAN ciing dugc hd trg. Ciing giéng nhu cic cong nghé
nhang Trimble khac, cac 1énh phan mém dé sir dung gitip don gian hda viéc tich
hop va giam thoi gian phat trién. Tat ca cac tinh ning ctia phan mém déu co thé
nang cap bang mat khau, cho phép nang cap chic ning cia ban nhu yéu cau
thay doi.

-Thiét ké nhé gon

Véi kich thudc nhé gon phl hop cho cac ¢ng dung can trong luong nhe,
BD970 dugc kiém tra nghiém ngit dé hoat dong trong cic mdi truong khac
nghiét ma san pham cua nguoi sir dung dugc ché tao, voi do tin cay cao rat pho
hop dé ché tao phat trién cho hé thdng tram quan trac hoat dong & ngoai troi
24/7.

Cac thong s6 cua bo thu BD970 nhu sau:

I. CAC THONG SO KY THUAT:

1. Thu duoc 220 Kénh, bao gom:
— GPS: Bao gém cac kénh L1 C/A, L2E, L2C, L5
— GLONASS: Bao gom cac kénh L1 C/A, L1 P, L2 C/A, L2P
— SBAS: Bao gom céac kénh L1 C/A, L5
— Galileo: Bao gém cac kénh L1 BOC, E5SA, E5B, ESAItBOCI1
— BeiDou: Bao gdm cac kénh B1, B2

— QZSS: Bao gé)m cac kénh L1 C/A, L1 SAIF, L2C, L5
7



2. Cong nghé Trimble Maxwell 6 tién tién

3. May phan tich da dang do chinh xac cao cho cac phép do khoang cach
gia GNSS

4. Dit lidu do khoang cach gia khéng loc, khong 1am muot cho tiéng on
thap, giam sai s6 da duong din, giam thoi gian tuong quan

5. Cac phép do phase song tai GNSS c6 d nhiéu rat thip véi do chinh xac

< 1 mm trong dai tin 1 Hz
6. Cong nghé quan sat goc cao vé tinh thap:
-Thot gian khéi tao thong thuong <10 gidy
-Do tin cay khdi dong > 99.9%
7.C6 1 cong USB
8. Co6 1 cong CAN
9. C6 1 cong LAN Ethernet:
— HO tro lién két toi 10BaseT/100BaseT mang ludi thuong lugng tu dong
— Tét ca céac chirc nang duogc hd tro thong qua dia chi IP don déng bo hoa,
bao
gdm web GUI va ludng di liéu

— Cac cong thong tin duogc hd tro:

HTTP (web GUI)

NTP Server

NMEA, GSOF, CMR over TCP/IP or UDP
NTripCaster, NTripServer, NTripClient
MDNS/uPnP Service discovery

Dynamic DNS

Email alerts

® & & 6 o o o o

Network link to Google Earth



¢ Support for external modems via PPP
10. C6 3 cong RS232:

— Tdc d6 truyén 1én téi 115,200

11.T4n suat lay mau dau ra: 1 Hz, 2 Hz, 5 Hz, 10 Hz, 20Hz va 50 Hz (phu
thudc tuy chon cai dit)

12. Pau ra vj tri va do luong tho 1én dén 50 Hz
13. Pinh dang dau vao/dau ra:

— CMR, CMR+, SCMRX, RTCM 2.1, 2.2,2.3,3.0, 3.18
14. Cac dinh dang dau ra tuy chinh:

— ASCIIl: NMEA-0183 GSV, AVR, RMC, HDT, VGK, VHD, ROT, GGK,
GGA, GSA, ZDA, VTG, GST, PJT, PJK, BPQ, GLL, GRS, GBS

15. Phan mém diéu khién:

— HTML web browser. Internet Explorer, Firefox, Safari, Opera, Google
Chrome

- Hb trg dén LED véi 3 chiic ning (chi thi ngudn, quan sat vé tinh, va dit
liéu cai chinh)

II. THONG SO PINH VI:

Ché do Do chinh xac Potré | Toc do toi da

Single Baseline | 0.008m+1ppm mit bang

RTK (<30km) < 20ms 50Hz

0.015m+1ppm do cao

0.25m+1ppm mit bang
DGNSS <20ms S50Hz
0.50m+1ppm do cao

0.50m+1ppm mit bing
SBAS <20ms S50Hz
0.85m+1ppm do cao




Thoi gian kho1 dong RTK thong thuong <1 phut
Do tin cay RTK >99.9%
III. THONG SO VAT LY VA PIEN TU:
Kich thuéc 100 mm x 60 mm x 11.6 mm
Nguédn 3.3 V DC +5%/—3%
Typical 1.4 W (L1/L2 GPS)
Typical 1.5 W (L1/L2 GPS and G1/G2 GLONASS)
Trong lugng :62 grams
Két nbi I/0 24-pin header + 6-pin header
Antenna MMCX receptacle
IV. THONG SO MOI TRUONG:
Nhiét do:

+Van hanh —40 °C to +75 °C

+Luu trit -55 °C to +85 °C
Chéng Rung lac
Chéng shock.

4. Cau tao bd thu so liéu GNSS cho tram quan tric

Thu nhan sb liéu GNSS ¢6 chirc nang thu nhan tin hiéu tir ang ten, dugc giai
ma va truyén dan vé may chu cta tram CORS duogc thuc hién lién tuc nhiam
cung cap vi tri khdng gian cua diém quan trac theo thoi gian thyc. Bo thu nhan
s6 lieu GNSS dugc thiét ké dua trén nén tang cong nghé va thiét bi cua hang

Trimble gdom cd cac bo phan chinh nhu sau:

4.1. Module xz ly tin higu vé tinh GNSS
Bo mach thu nhan tin hiéu vé tinh GNSS duoc lya chon dé thiét phat trién
hé théng quan tric caa hang Trimble 12 dong san pham BD970 (hinh 4).
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Hinh 4. Module thu nhan tin hiéu vé tinh GNSS Trimble BD970
Module gém c6 3 cong, mot cong ndi voi ang ten thu tin hiéu vé tinh GNSS,
mot cong vao dé nhan sé liéu cai chinh RTCM nhan tir tram CORS, mét cong ra
truyén sd liéu do da cai chinh dinh dang NMEA vé may tinh chi. Bo mach thu
duoc 220 kénh caa cac hé thdng vé tinh sau:

-Hé théng GPS:L1C/A, L2E, L2C, L5
-Hé théng GLONASS: L1C/A, L1P, L2C/A, L2P
-Hé théng GALILEO: L1BOC, E5A, E5B
-Hé théng BEIDOU:
4.2. Module thu nhgn tin hiéu Max232
Module thu nhan tin hiéu Max232 duoc biét dén nhu mot thiét bi chuyén

tin hiéu RS232 (Recommeded Standard 232) thanh tin hiéu logic TTL
(Transistor-Transistor Logic). Dé c6 thé tao su giao tiép gitra cac thiét bi ding
chuan RS232 va thiét bi dung chuan TTL. Pic diém ctua module 1 ¢6 do chinh
xéc cao, do tin cay vé hoan thién di liéu cao.
CAu tao cua Module thu nhan tin hiéu Max232 (hinh 5) bao gom:

+ Cong com RS232

+ Chip giao tiép IC Max 232

11



+ Tu, tré va cac pin ndi ra
+ Pin ndi vao la zack cim 9 chan chuan RS232
Cac pin ndi ra bao gdm VCC(+5V), GND, RXD, TXD

Hinh 5. Module thu nhan tin hi¢u Max232
Pic diém chinh caa IC Max232 1 ¢6 téc d6 Xt 1y cao, dong dién tiéu thu va do
tré tin hiéu nho.
4.3. Module xu ly dir liéu Arduino UNO R3

Pay 1a module diéu khién trung tdm c6 nhiém vu diéu khién cac module
khac hoat dong, moi ma code dugc nap truc tiép I1én vi xa Iy ATmega 328.
Trong céc giao thirc truyén dan tin hiéu, ATmega328 c6 nhiém vu nhan di liéu
tinh toan va tra vé cac module két ndi bang cac Iénh diéu khién, cac di licu tur
day tao thanh cac vong két néi lién tuc va phu thudc vao nhau.

Module dugc thiét ké véi 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
ATmega 328 hoat dong ¢ murc dién ap 6n dinh 5V, chip c6 cuong do 0.2mA
toan bo Board c6 muc tiéu thu dién nang 1a 2,5W. Module xtr ly dit liéu Arduino
UNO R3 nhu & (hinh 6).

Hinh 6. Module xi ly dir liéu Arduino UNO R3
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Chip ATmega 328 14 dong chip méi, ho nha AVR hoat dong trén nén 8bit
4/8/16/32K Bytes cua hé théng bo nhé tu dong 1am viéc. 256/512/512/1K Bytes
bo nhd ROM, 512/1K/1K/2K Bytes bd nhd SRAM.

4.4. Module thoi gian thuc

Module thai gian thuc (Real Time Module) c6 tac dung cép thoi gian thuc
cho Arduino dé xac dinh dugc thoi diém truyén dix liéu tir tram quan tric vé
tram CORS. Module thoi gian thuc (hinh 7) dugc hiéu chinh dinh ky tur thoi
gian vé tinh nén luén dam bao d6 chinh xac can thiét cho moi hoat dong trén hé

théng Rover.

Hinh 7. Module thai gian thwc( Real Time Module)
Module thoi gian thuc giao tiép truc tiép vai Arduino bang chuan IC2s chan
analog 5 va analog 6. Module duoc cap ngudn 5V tryc tiép tir Board Arduino
(hinh 8).

Sevwor 3o
forepessinry
L e

AL

0y

LR A

Hinh 8. Két néi Arduino véi module Real Time
4.5. Module lwu trir va truyén diz liéu vé may chu Ethernet W5100
Pay 1a hé thong truyén din ciing 1a hé théng luu trit dir liéu. Module tich
hop chip xt ly Ethernet W5100 cho tdc do truyén mang LAN Ién téi 100Mbps.
Tich hop thém tinh ning gin thé nhé Micro SD Ién t&i 4Gb (hinh 9).
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Hinh 9. Module Ethernet Shield W5100
Trén Module con tich hop cac dén bao trang thai bao gém dén bao mang LAN,

Full, RX,TX... gitip cho viéc kiém soat 13i tro nén dé& dang linh hoat hon.
4.6. Module két néi khéng day Bluetooth

Bluetooth 13 chuin truyén thong khong day dé trao d6i dir liéu & khoang
cach ngin.Chuan truyén thong nay sur dung song radio ngan (UHF radio) trong
dai tan s6 ISM (2.4 t6i 2.485 GHz). Khoang céach truyén cua module nay vao
khoang 10m.

Module dugc st dung cho bd thu 1a module HC-05 (hinh 10). Module nay
dugc thiét ké dya trén chip BC417. Con chip nay khéa phirc tap va st dung b
nh¢ flash ngoai 8Mbit. Nhung viéc st dung module nay hoan toan don gian béi

nha san xuat da tich hop moi thir cho ban trén module HC-05.

CSR Bluetooth Radio

RF Xformer, IE" : "'“'P 7 \ ’ GND# Power:36V-6V

Matching i ! : —_—
E._::!.E:mm _}3 ,;;‘ff » TD 4 gy | EVEL

BT BOARD V20

111330

Hinh 10. Module bluetooth HC-05
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So db cac chan HC-05 gom co:
-KEY: Chan nay dé chon ché d6 hoat dong AT Mode hoac Data Mode.

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

-GND: ndi v6i chan nguén GND

-TXD, RND day 1a hai chdn UART dé giao tiép module hoat dong ¢ mirc
logic 3.3V

-STATE: chin nay bo qua va khong can quan tim dén chan nay.
4.7. Man hinh hién th; théng tin

Mot man hinh cam wng TFT 3.5 inch (hinh 11) c¢6 d6 phén giai 320 x 480
duoc thiét ké dung cho Aruino Uno, MEGA 2560 s& dugc sir dung dé lam man
hinh hién thi cac thong tin vé toa d6 diém quan tric, tinh trang ché d6 dinh vi
(Fixed, Fload, DGPS ...) cling nhu cac thong tin khéc.

Hinh 11. Man hinh cam wng TFT

5. Thiét ké mach giai ma tin hiéu-hién thi va canh béo

Céc thong tin dinh vi vé tinh GNSS va giai ma tin hiéu cling nhu hién thi va
canh bao can duoc hién thi trén man hinh LCD dé nguoi sir dung c6 thé theo
doi, biét duoc tinh trang hoat dong cua hé théng quan trac chuyén dich cong
trinh. Tat ca cac thong tin déu phai dwoc hién thi va canh béo theo thoi gian
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thuc. Céc thdng tin vé dinh vi s& thu nhan lién tuc véi tan suat Ion nhat dén
50Hz, vi vay mot thiét bi mach dugc nhém nghién cau tién hanh thiét ké, lap dat
da duogc thuc hién. Viéc thiét ké mach dién tir sa dung cac phan mém sau
5.1. Phan mém thiét ké bang mach Altium Designer

Phan mém duoc st dung dé thiét ké bang mach 1a Altium Designer (hinh
12). Altium Designer trudc kia cd tén goi quen thudc la Protel DXP, la mot
trong nhitng cdng cu v& mach dién tir manh nhét hién nay. Dugc phét trién boi
hdng Altium Limited. Altium designer 1a mot phan mém chuyén nganh duoc sir
dung trong thiét ké mach dién ta. N6 12 mot phan mém manh véi nhiéu tinh
nang tha vi, tuy nhién phan mém nay con duogc it ngudi biét dén so véi cac phan

mém thiét ké mach khéac nhu orcad hay proteus.

PEfw

A obgects

ooo0000000m
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Hinh 12. Giao dién phan mém thiét ké mach dién tir Altium Designer
Altium Designer ¢6 mot s dic trung sau:

- Giao dién thiét ké, quan Iy va chinh stra than thién, d& dang bién dich,
quan 1y file, quan 1y phién ban cho cac tai liéu thiét ké.

- HO tro manh mé cho viée thiét ké tu dong, di day tu dong theo thuat toan
t6i wu, phan tich lap rap linh kién. HS tro viéc tim cac giai phap thiét ké hodc
chinh stra mach, linh kién, netlist c6 san tir trude theo cac tham sé méi.

- M, xem va in cac file thiét ké mach d& dang v6i day du cac thong tin linh
kién, netlist, dit liéu ban v&, kich thudc, s luong. ..
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- Hé thdng cac thu vién linh kién phong pht, chi tiét va hoan chinh bao
gém tat ca cac linh kién nhung, $0, tuong tu...

- Pt va sira doi twong trén céc 16p co khi, dinh nghia cac luat thiét ké, tiy
chinh céac 16p mach in, chuyén tur schematic sang PCB, dat vi tri linh kién trén
PCB.

- M6 phong mach PCB 3D, dem lai hinh anh mach dién trung thuc trong
khong gian 3 chiéu, hd tro MCAD-ECAD, lién két truc tiép vo1 mo hinh STEP,
kiém tra khoang céach cach dién, cAu hinh cho ca 2D va 3D

- Hd tro thiét ké PCB sang FPGA va nguoc lai.

Viéc thiét ké mach dién tir trén phan mém altium designer c6 thé dugc
tom tit gom cac budc nhu sau:

- Pit ra cac yéu cau bai toan.

- Lua chon linh kién.

- Thiét ké mach nguyén 1y.

- Lwa chon cac chan linh kién dé chuyén sang mach in Update mach
nguyén ly sang mach in.

- Lua chon kich thudc mach in, sép xép cac vi tri cac loai linh kién nhu
dién trd, tu dién, IC...

- Pit kich thudc cac loai ddy nbi.

- bi day trén mach.

- Kiém tra toan mach.

5.2. Phdn mém \ectric Aspire

Vectric Aspire duoc xay dung trén nén tang giéng nhu phan mém VCarve
Pro cua Vectric, chia sé giao dién truc quan va dé st dung cho thiét ké san xuat
va dinh tuyén. Ngoai cac cong cu dinh tuyén va san xuat manh mé cua VCarve
Pro, Aspire con cd cac cdng cu dé ban chuyén d6i phac thao 2D, anh, ban vé& va
tac pham nghé thuat s thanh cac mé hinh 3D chi tiét va sau d6 tinh toan cac
duong cdng cu Roughing va Finishing 3D dé cat chinh xac cc hinh dang nay.

O hinh 13 12 mach giai mé tin hiéu-hién thi va canh bao cho tram quan trac
duoc thiét ké bang phan mém Aspire
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Cic tinh ning chinh ciia phin mém Vectric Aspire
« Gia cong hai mit & mé phong 3D nhiéu mat
« Gia cong truc quay va md phong phan mém
« Thiét ké thanh phan 3D tir cac vecto 2D
« V& Vector voi Chup nhanh & Bién doi thong minh
« Khu vuc két cAu — Két ciu c6 thé diéu chinh tir mo hinh 3D
« MO0 hinh két cau 3D tir tép hinh anh
« Nhap t¢p 3D — STL, DXF, OBJ, SKP, V3M, CRV3D, 3DCLIP
« Chinh stra 3D tuong tac — diéu khac, pha tron va lam min
o Duong chay dao va hoan thién 3D
« B0 suu tap 16n céc tép clip ngh¢ thuat 2D va 3D
« Xuat cac tép 2D va 3D: DWG, EPS, Al, SVG, STL, TIF, v.v.
« Gia cong lang kinh 3D
« Tu dong chén véi nhiéu tily chon inlay
« Nguoi dung c6 thé xac dinh, hinh dang dao cét
« Bang thiét lap cong viéc
« HOb trg hd quang xodn dc
Phan mém Aspire s& chuyén ban thiét ké mach & dang Raster ma phan

mém Altium Designer tao ra thanh dang Vector

mmmmmmmm
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Hinh 13. Mach dién giai m tin hiéu-hién thi va canh bao & dang

Vector dwoc thiét ké trén phan mém Aspire
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5.3. Phan mém Photoshop

Adobe Photoshop la phan mém chinh stra anh chuyén nghiép dugc rat nhiéu
nguoi dung tir co ban toi chuyén gia anh st dung. Chinh sira anh bang phan
mém Photoshop s& khién cho birc anh, hinh v& tro nén dep va rd rang hon.

Mach dién sau khi duoc thiét ké bang phan mém Aspire duoc chuyén sang

dinh dang file bmp bang phin mém Photoshop va dé 14t mit ban thiét ké

Hinh 14. Mach dién tir dwoc lat mit trong phan mém photoshop
5.4.1n mach dién twr
Mach dién sau khi thiét k&, chinh stra dwoc in trén chét liéu 1a tim phip dong
kich thudc 14 110x75mm. Bang mach dugc in bang may in mach CNC 3018
(hinh 15).

Hinh 15. May in mach CNC-3018
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May in mach CNC-3018 di cung véi phan mém Candle (hinh 16) s& in ra
chinh xac mach dién d3 thiét ké.

SWR_LOGIC_PNC - Grblcontrol (Candle) - o X
File Service Help

G-code program

[GC:GO G54 G17 G21 GY0 G4 M5 M3 T F100 S4]
F/s0/0

LI
[ 3] ‘. =’

¥ 0000 .. 96.586 00:00:00 / 00:18:48
Y- 0.000 .. 67.289 B

uffer: 0/0/ 0 Speed [«] @
Z:-0050 .. 0300 Vertices: 24161
96,586 / 67.289 / 0350 FPS: 63 o

# Command State Response fal
— Jog
1 G21 In queue
3 Go4 In queue ) [E—
000
a F100.00 In queue Sk

[] Oheck mode [ Autoscroll [ open || Resst |[  Send | Pae Abart [ lale

Hinh 16. Phan mém in mach dién Candle
Mach dién tur giai ma tin hiéu-hién thi va canh bao, sau khi thiét ké va in
trén may in CNC-3018 s& duoc san pham nhu hinh 17.

Hinh 17 Mach dién tir giai ma tin hiéu-hién thj va canh béo sau khi in
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Cac thanh phan trong bo mach giai ma tin hiéu-hién thi va canh béo bao
gom:
5.4.1. Chip diéu khién chinh
Chip diéu khién chinh (hinh 18) duoc sir dung 1 chiéc

Hinh 18. Chip diéu khién chinh
5.4.2. Tu tro thach anh 16K
Tu trg thach anh 16K (hinh 19) duoc st dung 1 chiéc

Hinh 19. Tu tré thach anh 16K
5.4.3.Tyu gom 22P

Tu gém 22P (hinh 20) duoc str dung 2 chiéc

N\ N
Hinh 20. Tu gém 22P

5.4.4. Module LM2596
Module LM2596 (hinh 21) duoc st dung 1 cai

Hinh 21. Module LM2596
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5.4.5. Tu loc nhiéu cao tan

Tu loc nhiéu cao tan (hinh 22) duoc st dung 1 chiéc

% |

/
Hinh 22. Tu loc nhiéu cao tan

5.4.6. Dién tro 100 2
bién tré 100 Q (hinh 23) duogc sir dung 3 chiéc

Hinh 23. Pi¢n tré 100 Q
5.4.7. Pién tré 1KQ
bién tro 1KQ (hinh 24) duoc sir dung 4 chiéc

Hinh 24. Pién tré 1KQ
5.4.8. Transistor C1815
Transistor C1815 (hinh 25) dugc sir dung 4 chiéc
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Hinh 25. Transistor C1815

5.4.9. Header 5P duc
Header 5P duc (hinh 26) duoc sir dung 2 chiéc

Hinh 22. Header 5P duc

5.4.10. Header 20P cai
Header 20P cai (hinh 23) duoc sir dung 2 chiéc

Hinh 23. Header 20P cai

6. Thiét ké bo mach giai ma tin hiéu-hién thi va canh bao

Trén so d6 mach da in, & mat nguoc lai 1ap va han cac chi tiét sau:

1- Lap 1 Chip diéu khién chinh
2- Lap 1 Tuy trd thach anh

3- Lap 2 Tu gébm 22P

4- Lap 1 Module LM2596

5- Lap 1 Tu loc nhiéu cao tan
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6- Lap 3 Dién trg 100 Q
7- Lap 4 dién tro 1KQ

8- Lap 4 transistor C1815
9- Lap 2 Header 5P duc
10- Lap Header 20P céi
11- Lap 1 Cau chi

Céc chi tiét duoc Iap rap theo trinh tu nhu ¢ hinh 25

e

S
Hinh 25. Trinh ty lap rip céc chi tiét bo mach giai ma tin hiéu-hién thi
va canh bao
7. Nghién cieu thiét ké két ndi cac b phan ciaa bd thu sé liu GNSS
Cac bo phan caa bo thu sb lidu GNSS cho tram quan trac chuyén dich cong
trinh da duoc thiét ké. Viéc két néi cac bo phan véi nhau theo diing trinh tu nhat
dinh s& dam bao cho hé thdng duoc 6n dinh.

Viéc két ndi theo so d6 nhu & hinh 26
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Hinh 26. So @ két ndi cac bd phan caa bd thu sé liéu GNSS
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Ngoai cac b phan chinh nhu trén, con c6 cac bd phan phu trog khac tao thanh

mét bo thu sé liéu GNSS hoan chinh (hinh 27) dap ung cho yéu cau quan trac

:

lién tuc chuyén dich cong trinh theo thoi gian thuc.

Hinh 27. B¢ thu so6 liéu GNSS cho tram quan tric

26



KET LUAN
Qua qué trinh thuc hién chuyén dé nay da rat ra duoc mot sé két luan sau:

1. Bo thu s6 lieu GNSS (GNSS Receiver) dugc cac hang céng nghé Ion
trén thé gioi thiét ké ché tao dap tng cho cac yéu cau lam tram Base, tram
CORS c6 tinh bao mat cao nén ngudi sir dung kho c6 thé biét dugc ciu tao va

cdng nghé ché tao.

2. Hang c6ng nghé Trimble di dau trong viéc san xuat chip, bo mach dinh
vi GNSS, dic biét 1a cac dong bo mach BD9xx duoc str dung trong viéc thiét ké

ché tao cac bo thu GNSS sir dung cho cac muc dich khac nhau.

3. Cau tao cua bo thu GNSS st dung cho tram quan tric duoc thiét ké dua
trén cau tao bo thu GNSS cua Trimble nhung c6 tich hop thém bo phan. Cau tao

ctia bo thu GNSS cho tram quan tric gdm cac bo phan:
-Module str ly tin hiéu vé tinh Trimble BD970
- Module thu nhan tin hiéu Max232
- Module xur ly dir liéu Arduino UNO R3
- Module thoi gian thuc

- Module luu trir va truyén dit liéu vé may chu Ethernet W5100
- Module két ndi khdng day Bluetooth

- Man hinh hién thj thong tin

- Cac thiét bi phu tro
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