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Thuyét minh dé tai Nghién cizu khoa hoc
MO PAU

Hién nay, trong nudc da c6 nhiéu cong trinh nghién ciu lién quan dén cong
nghé dinh vi vé tinh phuc vu quan ly cac trang thiét bi, phuong tién thudng xuyén di
chuyén. Cac tng dung nay dwa trén co s& cac thiét bi dinh vi vé tinh (GPS), céc cong
nghé cam bién( nhu cam bién gia toc, cam bién rung dong...) dé doc thong tin va xir ly
tai chd. Khi can xir Iy tap trung, théng tin dwoc truyén vé cac trung tam xir Iy dé to
chic quan 1y va diéu hanh. Viéc truyén nhan thong tin chi yéu duoc thuc hién thong
qua hé thdng thong tin di dong, diéu nay giéi han pham vi hoat dong ciing nhu tang chi
phi van hanh cua hé thng. Bén canh do, tai cac trung tam, cac phan mém @ng dung hé
thong tin dia ly cing véi viéc sé hoa dit liéu dia 1y chwa thuc sy dwoc wng dung sau
sic va hiéu qua.

Dé tai tap trung dwa ra va thir nghiém giai phap thong tin cho hé thdng quan ly
cac tau ca duoc trang bi hé thong dinh vi GPS. Céc dit liéu dugc thu thap tir module
GPS duoc dong vao 1 khung ban tin 60 bytes va dugc diéu ché theo phuong phap
GMSK. Tin hiéu nay duoc dua vao bo dam, diéu tan dé gui vé trung tdm. Tai trung
tam, thong tin cua tau dugc xir Iy va hién thi trén ban do sd, qua giao dién truc quan va
dé str dung, trung tdm cd thé gui cac thong tin quan 1y tro lai cho tau.

Noi dung cua ban bao cdo thuyét minh bao gom phan mé dau, 4 chuong va
phan két luan. Chuong I - Tong quan, tap trung vao viéc phan tich cac dic ta va yéu
cau cua bai toan; chuong II - Thiét ké hé thdng, dua ra md hinh, kién tric hé thong;
chuong III - Xay dung hé thong, xay dung hé théng vé phan ctmg ciing nhu phan mém
va chuong cudi - chwong IV 14 nhitng danh gia ban dau ciing nhu hudng phat trién tiép
theo cua hé.
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Chuong 1. TONG QUAN

1.1. Hé théng dinh vi toan ciu GPS (Global Positioning System)

Vao nhitng thap nién 60 va 70, B quéc phong My di dau tu nghién ciru va xay
dung hé théng dinh vi toan cau GPS (Global Positioning System) [1]. Vé tinh GPS dau
tién duogc phong vao thang 2 nam 1978. Pau nhimg nam 1990, GPS bat dau dugc si
dung trong dan sy. Chinh phit My danh riéng mtc dinh vi chinh xé&c cao nhét cho quan
ddi, tuy nhién ho ciing da phat trién ma thu thd C/A cho muc dich dan dung. Piéu nay
gilp bét ctr ai ciing c6 thé sir dung GPS & bat cir dau va bat cir khi ndo. O Nga, voi ki
thuat phong vé tinh kha tét, Nga cling da xay dung thanh cong hé théng vé tinh dan
duong quy dao toan cau - GLONASS (Global Orbital Navigation Satellite System)
vao nam 1995. Hai hé thong nay ban dau phuc vu cho muc dich quan sy 1a chinh, va
hién nay da duoc dua vao sir dung cho cac muc dich dan sy. Lién hiép Au Chau ciing
da khai cong cho du &n hé thdng vé tinh dan dudng toan cau vai tén goi GALILEO
(dat tén cua nha thién van hoc va vat ly hoc vi dai Galileo Galilei). Nhu vay,
GPS/GNSS khong chi dung lai cho muc dich ing dung trong quan sy ma con cho cac
muc dich dan sy nhu: dan tau thiy, din may bay, vil try, ddn cac phwong tién giao
thong trén mat dat, xay dung, dac biét lip dat cac thiét bi trén bién phuc vu nganh khai
thac dau khi va thay hai sai, cam bién tir xa... mang lai hiéu qua thiét thuc. Trong thoi
gian téi ba hé thong GPS, GLONASS va GALILEO s& dugc tiép tuc cung c¢b hoan
thién va tich hop cho do chinh xac cao.

Hé théng GPS bao gdom ba thanh phan chinh:

= Phéan hé Khodng gian.
= Phan h¢ Nguoi sir dung.
= Phan hé Diéu khién.



Thuyét minh dé tai Nghién cizu khoa hoc

Space a._ Yy
[~ -

segment

Download
(L-band)

Upload A

(S-band) m-

User segment

Control segment

Hinh 1.1. C4c thanh phan cia GPS
2.1.1. Phan h¢ khong gian

Phan hé khong gian bao gém 24 vé tinh hoat dong trén sau quy dao tron cao
20200 km so véi mat dat véi goc nghiéng 1a 55°, chu ki 12 gio (11 gio 58 phat). Céc
vé tinh dugc bd tri trén quy dao sao cho & bat ctr thoi diém nao ciling c6 it nhat bén dén
mudi vé tinh ¢ thé dugc nhin thiy bai nguoi sir dung & bat cir dau trén thé gidi, néu
xét goc ngang la 10°.

2.1.2. Phén h¢ ngwoi dung

Phan hé nguoi sir dung bao gém tat ca cac may thu GPS trén mat dat cho phép
ngudi dung nhan tin hiéu phéat quang bé tir vé tinh va tinh toan thoi gian, van téc, toa
d6 caa ho mot cach chinh xac. May thu cua ngudi dung do thoi gian tré dé tin hiéu di
t6i may thu; day 13 cach do truc tiép khoang céach biéu kién toi vé tinh. Cac két qua do
thu thap dong thai tir bén vé tinh duoc xtr Iy dé tinh todn toa do, van téc va thoi gian.
GPS cung cap hai cap dich vu 1a Dich vu Dinh vi tiéu chuan (SPS) va Dich vu Binh vi
chinh xac (PPS).

2.1.3. Phan hé diéu khién

Phan hé diéu khién gom mat tram diéu khién chu & Colorado Springs, Colorado
cung nam tram giam sat (¢ Colorado Springs, dao Ascension, dao Diego Garcia,
Hawaii va dao Kwajalein) va ba anten mat dat dat rai rac trén thé gisi. Ba tram ¢
Ascension, Diego Garcia va Kwajalein dung dé trién khai tuyén 1én, truyén thong tin
tir mat dat 18n vé tinh, bao gdm céc di liéu lich thién vian mdi, hiéu chinh déng hd va
cac ban tin quang ba khac.
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2.1.4. Cdu trac tin hiéu GPS

MJi vé tinh GPS phat mot tin hiéu radio cao tin gém hai tan sé séng mang
duoc diéu ché bai hai md s6 va mot ban tin dan duong. Hai tan sb song mang nay
dugc phat o tan s6 1575.42 MHz (s6ng mang L1) va 1227.60 MHz (séng mang L2).
Theo d6, budc song twong tng 1a 19 cm va 24.4 cm; két qua nay duoc rdt ra tir quan
hé gitra tan s6 s6ng mang va van téc anh sang trong khong gian. Viéc st dung hai tan
s6 trén cho phép sira mot 16i nghiém trong cua GPS Ia tré tang dién ly. Tat ca céc vé
tinh GPS déu phét cing tan s6 s6ng mang L1 va L2. Tuy nhién, ma diéu ché I1a khac
nhau cho céc vé tinh, viéc nay 1am giam thiéu su can nhiéu tin hiéu.

Hai ma GPS goi 1a ma thu thd (m& C/A) va mi thu chinh xac (ma P). Mdi ma
chra mot ludng s nhi phan 0 va 1 goi 1 céc bit hay cac chip. Cac ma nay duoc goi
chung 12 m& PRN vi chling giéng nhu tin hiéu ngau nhién. Nhung thuc té, c4c ma nay
duoc phat nho sir dung mot thuat toan. Ma C/A chi duoc diéu ché vao séng mang L1,
trong khi d6, ma P duoc diéu ché vao ca song mang L1 va L2. Sy diéu ché nay goi la
diéu ché ludng pha, do pha caa séng mang duoc dich di 180° khi gia tri cia ma thay
d6i tir 0 dén 1 hoac tir 1 dén 0.

M4 C/A 1a mot ludng 1023 sé nhi phan (1023 s6 1 va 0) tu lap lai mdi gidy.
Diéu nay c6 nghia 1a téc do chip cia ma C/A 1a 1023 Mb/s. Néi cach khéac, khoang
thoi gian ciia mdi bit xap xi 1ms, tvong duong véi quang duong 300m. M&i vé tinh
dugc gan cho mot ma C/A duy nhat, ma nay cho phép may thu GPS nhan dang vé tinh
nao dang truyén mot ma cu thé. Khoang cach do duoc bang ma C/A kém chinh xac
hon so vai ma P. Tuy nhién, ma C/A it phtc tap hon va duoc sir dung cho moi nguoi
dung.

M4 P 1a mot chudi nhi phan dai, duoc lap lai sau 266 ngay .N6 ciing nhanh hon
ma C/A 10 lan (tbc do bit ciia n6 1a 10.23 Mb/s). Nhan thoi gian véi sb 1an lap lai, 266
ngay nhan tc do bit 10.23 Mb/s duoc ludng ma P dai khoang 2.35x1014 chip! M4 dai
266 ngay duoc chia thanh 38 doan, mdi doan dai 1 tuan. Trong do, c¢6 32 doan duoc
gan cho céc vé tinh khac nhau. Mai vé tinh truyén mot doan mét tuan duy nhat cua ma
P, doan nay duoc khai tao vao 0 gid ngay chu nhat hang tuan. Sau doan con lai dé du
trir cho cac muc dich khac. Nhu vay, mdi vé tinh GPS thuong duoc xac dinh bai mot
doan 1 tuan duy nhat caa ma P. Vi du, mot vé tinh GPS v&i s6 nhan dang 1a PRN 20
tc 12 vé tinh nay duoc gan doan cua tuan thir 20 cia ma PRN P. Ma P ban dau duoc
thiét ké chu yéu cho muc dich quan sy 1a chinh. Sau d6, n6 dwoc st dung cho tat ca
ngudi ding vao ngay 31/1/1994. Vao thoi diém d6, ma P duoc mat ma hoa bang céch
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thém vao né mot ma W khong xac dinh. Ma da dugc mat ma hda goi la mad Y, ma nay
c6 téc do chip bang véi ma P. Viéc mat ma hoa nay goi la viéc chong 1am gia (AS).

Ban tin dan duong GPS 1a mét ludng dir liéu duoc thém vao ca séng mang L1
va L2 khi diéu ché ludng pha nhi phan ¢ téc do thap 50 kbps. N6 chira 25 khung, mdi
khung 1500 bit, tong sé c6 37500 bit. Nghia 1a dé truyén din ban tin dan duong hoan
hinh phai mat 750 gidy, hay 12.5 phat. Ban tin din duong cing véi cac thdng tin khac
chira toa d6 cua vé tinh GPS theo thoi gian, tinh trang vé tinh, tin hiéu hiéu chinh dong
hd, nién lich vé tinh va dit liéu khi quyén. M&i vé tinh truyén mét ban tin dan duong
cua riéng no vai cac vé tinh khac, nhu vi tri gan dung va tinh trang hoat dong.

1.2. Hé théng quan |i c&c tau ca sir dung cong nghé GPS

Nhu di néu trén, dé tai tap trung dua ra va thir nghiém giai phap thong tin cho
hé théng quan 1y cac tau ca duoc trang bi hé thdng dinh vi GPS. Céc dit liéu duogc thu
thap tir module GPS duoc dong vao 1 khung ban tin 60 bytes va dugc diéu ché theo
phuong phéap diéu ché s6 GMSK. Tin hiéu nay dugc dua vao bd dam, diéu tan dé gui
vé trung tam. Tai trung tdm, théng tin cia tau duwgc xir Iy va hién thi trén ban d6 sd,
qua giao dién truc quan va dé sir dung, trung tdm c6 thé gui cac thdng tin quan 1y tro
lai cho tau. M6 hinh hé thong duoc chi ra trong hinh 1.2.

Cac vé inh GPS
'
e

/ (¢
—— B

(VALL Tram trung tam dir liéu
J-‘ va diéu khién BS

Thiét bj di dgng MS gin trén phuong tién

Hinh 1.2. M hinh hé théng quan |i tau ca sir dung cdng nghé GPS
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Chuwong 2. THIET KE HE THONG

2.1. M6 hinh kién tric hé théng

Hé théng quan ly, giam tau ca st dung céng nghé dinh vi toan cau GPS va cong
nghé VHF nhu chi ra trong hinh 1.2 bao gom 2 phan hé chinh:

= Ca4c thiét bi dau cudi thu phat dir liéu dat trén céc tau (tram Mobile Station -
MS)
= Trung tm dit liéu, diéu khién trén dat lién (tram Base Station - BS).

2.3.1. Tram Mobile Station

Tram MS 1a mot dau cudi tich hop, vira ¢6 chire ning cia mot may thu GPS,
ddng thoi vira c6 chirc niang thu va phat tin hiéu diéu ché s GMSK. Khéi vi diéu
khién c6 vai tro diéu khién viéc truyén dit liéu hai chiéu théng qua hoat dong nhu sau:
Vi diéu khién xir ly thong tin toa do tir khéi thu GPS, déng gbi thanh ban tin, sau d6
gui téi khdi diéu ché GMSK. Khéi GMSK chuyén dir lidu s6 roi rac thanh dang séng
pha lién tuc pht hop véi kénh truyén. Tin hiéu sau diéu ché dugc dua vao tang khuéch
dai truéc khi vao may bo dam déng vai trd cung cap séng mang. Méi trudng truyén
dan & day 1a moi truong khdng gian ty do trong dai tan VHF duoc cho phép ddi véi
cac thiét bi bo dam. Viéc chuyén ché do cua bo dam (giira thoai va dir liéu) tat nhién
duge diéu khién hoan toan ty dong nho vi diéu khién. Khi nay tram MS déng vai tro
nhu mot may phat. Nguoc lai, khi c6 dix liéu tir trung tam truyén toi, tram MS tro
thanh may thu. L{c nay tin hiéu sau khi di qua bo dam duogc dua dén khdi giai diéu ché
GMSK dé khoi phuc tin hiéu gdc, sau khi ddong b qua vi diéu khién s& thu duoc tin
hiéu do trung tdm gui téi. Tuy thudc ndi dung ban tin thu dugc, cac ché d6 canh bao
duoc vi diéu khién dua ra bang chi thi twong tmg (LCD, coi, led...). So dd khéi cua
tram dugc chi ra trong hinh 2.1.

Iy

LCD

anten

Khidi thu tin Khuéch dai
hiéu GPS 4_[ Wi digu khidn J—~ Bidu ché GMSK [—m RE = B& dam

A

Gidi didu ché GMSK |
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Hinh 2.1. So d6 khéi caa tram MS
2.3.2. Tram Base Station

Tram BS hoat dong hoan toan tuong tu nhu tram MS trong vai trdo may phat,
khac MS & chd dir lidu gui di 13 théng tin canh bao dugc thao tac trén phan mém ban
dd s6. Giao tiép gitra may tinh va vi diéu khién dugc thuc hién thong qua chuan truyén
thong ndi tiép RS232. Nhu vay tram BS khdng bao gom khéi thu GPS. Khi déng vai
tro may thu, sau khi thu dugc ban tin, vi diéu khién gui ban tin nay 1€n may tinh dé xir
ly. So @6 khéi cua tram Base Station duoc chi ra trong hinh 2.2.

T

Y
anten e

Gigi didu ché GMSK |- ’ Bg dam
f
LCD 0—[ Wi digu khign ]—» Bligu ché GMSK - Khu;th dai

' )

¥

PC MANZEZ

¥

Hinh 2.2. So d6 khdi cua tram BS

Hé thdng hoat dong trén co so truyén nhan thdng tin hai chiéu va dong bo gitra
tram BS va cac tram MS. Qua thong tin thu duoc bao gom dir liéu vé toa do, thoi gian,
téc do..., tir d6 thong tin duoc xir Iy va cap nhat, muc dich theo ddi, giam sat va quan
ly cac tau.

2.2. Hoat déng ciaa hé théng

Hé thong hoat dong trén co sé truyén nhan théng tin hai chiéu va dong bo gitra
BS va cac MS:

= Ban dau chua c6 dit liéu dugc gii hay nhan, BS va MS chua truyén nhan di
ligu. MS thu tin hiéu GPS va dong goéi, luu gitr ban tin.

= BS gui ban tin yéu cau gui (Sending Request Message) toi cac MS (dua
chan PKS xuéng 0) va doi dit liéu gui vé. Viéc giri nay duogc thuc hién mot
cach tuy dong theo chu ky khoang 10s.
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= MS nhan va doc ban tin SRM, néu 1D phi hop s& thuc hién truyén goi tin
(d3 dong goi trude do) vé trung tam. Sau khi truyén xong, tro vé trang thai
ban dau.

= BS nhan goi tin truyén vé, thuc hién truyén 1én may tinh dé xu ly.

= Phan mém ban d6 sé trén may tinh tin hiéu cap nhat di liéu thu duoc vao
co so dit liéu. Tai day, trung tam diéu khién cd thé thuc hién truyén tin hiéu
canh béo t&i cac MS khi c6 su cb.

Quy trinh hoat dong duoc Iap lai theo chu ky va thuc hién lién tuc theo luu dd

thuat toan:
Khéi tao N
ID_paCket:1
Y
ID trang khép?
Poc, tach 9 p
dir lieu GPS
Thong bao
DPoc 16i co
A ban tin SRM
ID_packet =
Co6 div liéu ID_packet+1

GPS?

ID_packet ==10?

R bong goi
Hién thi toa ban tin
do trén LCD Data[60] ID_packet =1
7\ s _
Co
tin hiéu canh S y
béao 4
5 Gwi gai tin
sb hiéu
ID_packet
Canh bao

Hinh 2.3. Luu do thuat toan truyén tai tram MS

2.3. Thiét ké cac Module dau cudi tram Mobile Station

Tram MS déng vai tro 1a tram phét chinh trong hé théng, duoc gan trén cac tau
v6i mo hinh Kién tric dugc chi ra nhu trong hinh 2.1. M hinh kién trac dugc chi tiét
hoa trong hinh 2.4 sau:
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Loc va didu .
c?ﬁnh e | B& thu phat FM
mdl chidu DC TMZPIA bl
Y
Mach | GMSK Modem Mach | | | Locthang
CMX5894 TX thap
Tx data Rx data Txcock  Rxclock A
i Khuech dai RF
] Y ¥ = LCD 16x2
Tin hiéu digu khigén

Wi diéu khign ATMega128

Fodd

T : tdy

| Khdithu GPS MAXZ232  |w—m PC Ngudn

Hinh 2.4. So d6 khdi tram MS

2.3.1. Khéi thu GPS

Khoi thu GPS c6 chirc nang thu nhan tin hiéu tir cac vé tinh GPS, phan biét tin
hiéu va giai ma dé xac dinh vi tri, tbc d6 va thoi diém truyén tin hiéu caa cac vé tinh.
Cac thanh phan trong khdi bao gom:

Khdi thu tin hiéu cao tan va két ndi anten: bao gom 01 ang ten vi dai (Patch
Antenna) va bo loc thong thap (SAW Filter). Tan sé caa ang ten 1575.42
MHz.

Chip xur ly cao tin GPS(ARM7EJ-S) véi chirc ning nhan tin hiéu tir 66 kénh
vé tinh, tach dit liéu va tinh toan toa d¢, téc do, hudéng cua bo thu.

Khéi giao tiép bao gébm cac chan 3D-FIX, DPLUS, DMINUS, TXD: thuc
hién céc giao tiép véi ngudi sir dung nhu cong USB, UART.

Céc cong vao/ra bao gom chan RXD: cho phép ngudi lap trinh diéu khién
truc tiép cac cong vao ra theo yéu cau bai toan.

Khdi ngudn (khdi Mian LDO): cap cac ngudn 6n dinh cho cac khdi
RFBand, BaseBand, Anten tich cuc, phan dong hd thai gian thuc

10



Thuyét minh dé tai Nghién cizu khoa hoc
Trong khudn khé cuia dé tai nhom tac gia sa dung khéi thu GPS la IC GPM
1315 vai cac thong s [2]:
Chip: SiRF Starlll GSC3F/LP-7979
Tan s6 L1: 1575.42MHz, ma C/A
Sé kénh: 20
Tbc do cap nhat: 1Hz
bién &p phéan cuc anten: +2.85V
Hé s6 khuéch dai LNA: +15dB
Nhay thu: -143 dBm
Do nhay dinh vi: -158dBm
Do nhay do: -158dBm
Khaéi dong nong: <2sec
Sai s6 vi tri: <10m(2D RMS)
Nguon cap: 3 dén 5.0V, dién hinh +3.3V
Nguon du trit: 1.8 dén 4.2V
Giao thac dir liéu: NMEAO0183 hoac nhi phan
Cau hinh céng ndi tiép (mac dinh) port 0: truyén dix liéu; port 1: debug
Khung di liéu (mic dinh): 8 bits, khong kiém tra chin I¢, 1 bit stop
Tbc do truyén dix lieu (mac dinh): 9600 bps
Muc tin hiéu vao/ra: 2.85 V CMOS
Nhiét do hoat dong: -30°C dén +80°C
Nhiét do tdi da: 235°C, 10 sec.

Hinh 2.5. IC GPM 1315
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Dir liéu dau ra cua GPM 1315 theo chuan NMEA-0183 [3], giao dién két ndi
RS-232 voi cau triic ban tin dién hinh:

$GPGLL,xxmm.dddd,<N|S>,yyymm.dddd,<E|W>,hhmmss.dd,S,M*hh<CR><LF>

GP Talker ID
May thu GPS
xxmm.dddd Vido
xx=do
mm= phat

dddd= phan thap phan caa pht

<N[S> Béc hoac Nam
yyymm.dddd | Kinh d¢
yyy=do
mm= phut

dddd= phan thap phan cuaa pht

<E|W> bong hoac Tay
hhmmess.dd Gio UTC
hh= gio

mm= phat

ss= giay

dd= phan thap phan cua giay
S Chi thi trang thai

A= hop I¢

V= khong hop 1€

M Chi thi ché do

A= tu dong

N= dr liéu khdng hop 1€
Bang 2.1. C4u trlc ban tin GPGLL

2.3.2. Khéi Vi diéu khién

Diéu khién moi hoat dong ctia MS ciing nhu BS, ¢6 nhiém vu lién tuc xt ly di
liéu thu vé tir cac khéi, va thuc hién diéu khién cac module ngoai vi, module chi thi.
Nhan dir liéu tir khéi thu GPS, xir 1y va phan phdi dix liéu nhan duoc (bao gom viéc
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doc, tach ban tin RMC (Recommended Minimum Specific GNSS Data), nhan di liéu
tir khdi doc thé tir, dong goéi thanh ban tin hoan chinh dé truyén vé trung tam, nhan di
lieu guri dén tir trung tam (ban tin yéu cau gui SRM, dit liéu canh bao,...). N6 dong thoi
cling chiu trach nhiém thiét 1ap giao thirc va cac ché do hoat dong cho hé. Trong pham
vi cua dé tai, vi diéu khién ma nhom tac gia lva chon 1a AVR Atmegal28 [4] véi cac
dac tinh:

CAu trdc RISC véi khoang 133 Iénh ASM, hau hét thuc hién trong mét chu ky
may

32 thanh ghi da ning lam viéc nhu cac viing nhé toc do cao.

Tbc do thuc hién 1énh téi da 16 MIPS (véi thach anh 16MHz, khdng chia tan).

128K Bytes bo nhd Flash, dung 1am bo nhé chuong trinh, cho phép nap xoa.

4K Bytes EEPROM, dung dé luu céc bién ngay ca khi khong duoc cap dién.

4K Bytes SRAM dung dé luu két qua trung gian, 1am bo nhé vao ra va ding
cho stack.

Giao dién JTAG, cho phép nap xoéa Flash 10.000 lan, EEPROM 100.000 lan,
Fuse Bits, Lock Bits.

02 bo Timer 8 bits vé&i nhiéu ché do hoat dong.

02 bo Timer 16 bits c6 bo chia tan riéng, cac ché d6 dém, dinh thoi, so sanh
(compare mode) va bit gii (capture mode).

4 kénh diéu ché d6 rong xung PWM c6 do phan giai 2 dén 16 bits.
ADC 10bit.
Chuan giao tiép TWI (12C), chuan truyén thong USART.

Giao dién SPI master, slave.

13



Thuyét minh dé tai Nghién cizu khoa hoc

Hinh 2.6. AVR Atmegal28
2.3.3. Khéi diéu ché va gidi dieu ché GMSK

Pé thyuc hién truyén dit liéu trén kénh radio FM, cach thirc don gian nhat 12 sir
dung mot budce dich tan I8n thay thé cho logic 1 va mot buée dich tan xudng thay thé
cho logic 0. Ching han, mot may thu phat co thé hoat dong ¢ tan sé 144.5 MHz thuc
hién dich tan xudng 3kHz thanh 144.497MHz khi ¢ tin hiéu logic 0 va sau d6 dich 1én
3kHz thanh 144.503MHz khi ¢6 logic 1 (phuong phéap diéu ché khoa dich tan FSK -
Frequency Shift Keying). Tuy nhién, dang hiéu qua nhat cua FSK la khi buéc dich tan
bang mot ntra tée do dir liéu truyén di. Dang FSK nay duoc goi 1a khoa dich tdi thiéu
MSK (Minimum Shift Keying). MSK gilp giam bét cac bup séng phu trong phd cua
tin hiéu diéu ché, hon nita lai khéng c6 sy gian doan pha trong tin hiéu nén dang séng
& day 1a déu dan va lién tuc, giup phd duoc nén tét hon dé phu hop véi bing thong
hep. Hé s6 diéu ché cia MSK ludn 12 0.5. Véi toc do dit liéu 1a 9600 bps thi buéc dich
tan sé 12 2.4 kHz.

Vin dé cia MSK 12 bp phu caa nd ¢6 mat d6 pho niang lwong kha 16n (gan véi
bup song chinh). Nhu vay tuy dat hiéu qua vé biang thong nhung hiéu qua st dung phd
lai khéng cao. Khi d6, dé khic phuc s& thém vao bo diéu ché MSK mot bo loc
Gaussian - diéu ché GMSK.

Trong khudn khé cua dé tai, nhdm tac gia sir dung khéi diéu ché va giai diéu
ché GMSK véi IC CMX589A.

CMX589A c6 dai tdc @6 dix liéu kha rong, tir 4kbps cho ti 200kbps. Ca toc do
dix liéu va hé s BT trong diéu ché GMSK (0.3 hoic 0.5) déu c6 thé duoc lap trinh dya
trén céc chan hd tro cua IC. Cong suat tiéu thu cia modem cuc ky thap. Véi toe do dir
liu 64kbps, cdng suit ma modem tiéu tén nho hon 20mW. Ngudn cung cap chi yéu
cau tr 3.4- 5V [5].
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Hinh 2.7. IC CMX589A
2.3.4. Khéi khuéch dai RF

Str dung IC khuéch dai thuat toan OA (Operational Amplifier) LM358, khuéch
dai thuan va lap dién ap.

Hinh 2.8. IC LM358
2.3.5. Thiét bj thu phat FM

Dé thyc hién truyén dix liéu trén dai song vo tuyén, nhom tac gia s dung dai
tan vo tuyén VHF véi cac tinh nang:

Dai tan VHF dan dung khong can dang ky, duoc phép sir dung mién phi.
Chi phi trién khai khéng cao.
Dai VHF it bi méi truong bién hap thu.

Trong khudn khé cua dé tai, ching tdi sit dung may bo dam tram KENWOOD
TM271A [6] hoat dong trong dai tan 136-174 MHz, véi hai ché do truyén dir liéu toc
d6 lan luot 12 1200 bps va 9600 bps. TM217A dua tin hiéu dit liéu da diéu ché GMSK
tir modem CMX589A 1én bang tin VHF thong qua diéu ché FM dé cd thé duoc truyén
di.
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Hinh 2.9. Bo dam KENWOOD TM271A
2.3.6. Khéi hién thj

Str dyng man hinh hién thi LCD 16x2 1am giao dién chinh giita nguoi ding va
thiét bi. Hoat dong ciia LCD hoan toan duoc diéu khién boi vi diéu khién.

Hinh 2.10. Man hinh hién thi LCD 16x2
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Chuwong 3. XAY DUNG HE THONG

3.1. Xay dwng hé thong trén phan mém mé phéng

Mo dun dau cudi tram Mobile Station nhu da thiét ké trong chuong 2 dugc trién
khai trén phan mém mé phong Proteus 8.1:

Khoi thu GPS:
GPS .
iy v “l'
23 6 EERTRETERHEETE
330 330 ==L =11=1=1=1=Ed=]
ZZ:'IZ::Z_ZZZZ&Z
als R FRuRrogeeTa R21 o
e Jk_ D g u g 230 Hff
5T E = GRIO |5
| R = AGHD 5 —
35 Rl ECLE g -
53] GND s GND 75 Cag
* g | T AGND Ty | 22u
S0 SE | AGND o RESET 43 kb
AGND = AGND
= oE
450 _
L A A T A e 3.3 S0E  RESET )
Jz4 | o
1 1 T~ a0
— 100 100n
Z
3
4
g = D9 3y
ANTEN =

A0
&
=
=

.

4]

r~ CI6

BT LI = O35
— 100
100 33 10u

Hinh 3.1. So dd mach khéi thu GPS
Khdi vi diéu khién:
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Hinh 3.2. So @6 mach khoi khoi vi diéu khién
Khoi diéu che, giai diéu che:
x| 24, Voo j oo
XTAL/ICLOCK o 2 2% RX SiM . ca==
ClkDivA o 3 29 THCLK . g
CikDivB o 4 2 RMCLK .
_ RXHOD | 5 20| _RXDATA
RXOC B CMX589A 19 |, THDATA
PlLzacg 7 E2D5/D2/P4 18| TXPSAVE
o5 FX FSAVE o 8 17 TXEMABLE
i VBlAS o 16| TxouT R
! R RXFB | 10 5]._BT
3 I_‘M =EC6 RXSIGNALIN | 14 14| DOC2
Vs 12 13 |__DOC1
C?;%: ca_r_c1

W

Hinh 3.3. So d6 mach khéi diéu ché, giai diéu ché

Khéi khuéch dai:

Lt

w2

Fht

L

R1

2 ‘ELHHEEE________*
1 b

Hinh 3.4. So dd mach khéi khuéch dai
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Khéi hién thi:

LCD UHIT

W
g 10k A&

— = 0

| & 17

1
3

AED i

| P :
= PLZ :
c :
g

Hinh 3.5. So dd mach khéi hién thi - LCD
3.2. Chwong trinh diéu khién

Chuong trinh diéu khién dugc viét trén nén AtmelStudio 6.0, ngdn ngit 1ap trinh
C cho giao dién nhu hinh 3.6:

GPRS - AtmelStudio = BX]
File Edit “iews ‘“Assist¥ Project  Build Debug  Tools  Window Help
Pl il (S | K 3 (9 - - SIS b M [pebug - | | A BB O iEE[S 2 MG
iIBEERY D O S a o b saSEEEE T e | i = S B o|F 8| s i ewateucaatize § Notoolselected <
aprs_system.c* > el +  Solution Explarer > 1 x
9 gps_system.c " = I‘? D:iMghien cuu khoa hoc\GPRSYGPRS-code\GPRS-codegprs_system . c -[Q’Go
=/ 4§ (&l Solution 'GPRS (1 project)
Chip type : ATmegal2s Al GPRS
Frogram type : Application = =4 Dependencies
Clock frequency ! 5.000000 MHZ [=d| Oukput Files
Memory model i Small 1] aPRs.C
External RAM size i e
Data Stack size 1 1924
/

#include <megalls.h>
#include <delay.h>
#include <string.h>
#include <stdic.h»

// 1 wire Bus functions
#asm
.equ _ wl_port=@x12 ;PORTD -
.equ _ wl_bit=7 . .
#endasm =
#include <lwire.h>

// D51828 Temperature Sensor functions
#include <ds18b2@.h>

// maximum number of DS182@ devices

|

100 % -

Qutput * 01 x

Shaw output from: '| ‘ 7 | & 5 | R ‘ =l

Ready Lln2 Cal 1 Chi s

Hinh 3.6. Giao dién lap trinh AtmelStudio
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Chuong 4. KET QUA THUC NGHIEM
4.1 Xay dung hé théng

So @ mach in cho tram Mobile Station dwoc chi ra trong hinh 4.1 (Top layer):

s

/ ;
0 |
sesses I : 009 -
¥ o |
- T & [ K ]
ot
[] J J
R . 0 0 a LU

Hinh 4.1. So dd mach in tram Mobile Station

M6 dun di dugc ché tao va kiém thu tich hop véi hé théng GPRS cua nhom
BKTech Pai hoc Bach khoa Ha noi. Hinh 4.2 chi ra hinh anh cia mé dun dugc ché
tao:

Hinh 4.2. Hinh anh caa hé thdng dugc ché tao
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Véi 1 ban tin RMC duoc lay tir khéi thu GPS véi chip GPM1315 khoang 2s
mét lan théng qua cong giao tiép ndi tiép theo dinh dang NMEAO0183, cau trlc ban tin

c6 dang:

$GPRMC,161229.478,A,3723.2475,N,12158,3416,W,0.13,309.62.120598,,*10

Tén Vi du Pon vi Mo ta
M3 ban tin $GPRMC Header cua ban tin RMC
Toa @6 UTS 161229.478 Hhmmss.sss
Trang thai A A=dir li¢u hop 1€, V= khong hop 1€
Vi do 3723.2475 Ddmm.mmmm
Chi thi N/S N N=Bic, S= Nam
Kinh d6 12158.3416 Ddmm.mmmm
Chi thi E/'W W E=Pong, W= Tay
g’tc d9 trén mat 0.13 Knots
Course over 309.63 Degrees | True
Ngay thang nam 120598 Ddmmyy
tBniI%I}Hg thién i Degrees | E hoacW
Checksum *10
<CR><LF> Két thic ban tin

Bang 4.1. Cac thong sb cua ban tin RMC
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Két luan, kién nghi va hwéng phat trién cia dé tai

Cac két qua da dat dwoc

Dé xuat giai phap cho hé théng quan 1i tau ca st dung céng nghé GPS.

Thiét ké va ché tao tram dau cudi thu phat tin hiéu GPS diéu ché theo phuong
phap GMSK tich hop tai tram Mobile Station trén cac tau.
Cong viéc trong thoi gian téi va hwéng phat trién

Thiét ké va ché tao cac tram dau cudi thu phét tin hiéu tich hop tai tram Base
Station mat dat.

Xay dyng phan mém tich hop cho phép quan Ii thong tin tau trén ban db sb.

Nghién ctru c4c thuat toan, cong nghé chia sé kénh truyén giita cac tram.
Panh gia, kién nghi

Hé théng quan 1i tau ca sir dung cdng nghé GPS tich hop trén ban dd s c6 quy
m6 khong nho véi 03 mé dun chinh nhu da chi ra trong bao cdo. Do han ché vé thuoi
gian va co so ha tang trién khai ma giai doan 1 cua dé tai méi chi dung lai & viéc dé
Xuat giai phap tong thé cho hé; thiét ké, ché tao va thir nghiém tram dau cudi thu phat
tin hiéu GPS trén céc tau. Dé bai toan duoc giai quyét triét dé, hai mo dun con lai
(tram dau cudi thu phaét tin hiéu tich hop tai mat dat, phan mém tich hop quan Ii théng
tin tau trén ban dd sb) phai tiép tuc duoc trién khai, thir nghiém va danh gia. Bén canh
nhitng nd luc cua nhém tac gia, rat can thiét phai co sy hd tro cua cac nha quan i vé
co s& ha tang, kinh phi.

22



Thuyét minh dé tai Nghién cizu khoa hoc

Tai liéu tham khao

[1]. Ahmed El-Rabbany, “Introduction to GPS:the Global Positioning System”,
Artech House, January 2002.

[2]. A DSP GMSK Modem for Mobitex and Other Wireless Infrastructures,[Online].
Availble at: focus.ti.com.cn/cn/lit/an/spral39/spral39.pdf.

[3]. http://www.vtcomtech.com/hoi-dap/1386-tieu-chuan-nmea-0183.
[4].
http://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=3&ved=0CC4

QOFjAC&url=http%3A%2F%2Fwww.atmel.com%2FImages%2F2467S.pdf&ei=q6FV
VCi4LciW8agXj2IDOAQ&uUsg=AFQ]CNHPVffgPawNPJO5IpfakKwQRogwrXA.

[5]. “CMX589A, GMSK Modem”, CML Microcircuits, 2002.

[6]. www.repeater-builder.com/kenwood/pdfs/tm-271a-svc-man.pdf.

23


http://www.vtcomtech.com/hoi-dap/1386-tieu-chuan-nmea-0183
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CC4QFjAC&url=http%3A%2F%2Fwww.atmel.com%2FImages%2F2467S.pdf&ei=g6FVVci4LcjW8gXj2IDQAQ&usg=AFQjCNHPVffqPawNPJO5IpfaKwQRogwrXA
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CC4QFjAC&url=http%3A%2F%2Fwww.atmel.com%2FImages%2F2467S.pdf&ei=g6FVVci4LcjW8gXj2IDQAQ&usg=AFQjCNHPVffqPawNPJO5IpfaKwQRogwrXA
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CC4QFjAC&url=http%3A%2F%2Fwww.atmel.com%2FImages%2F2467S.pdf&ei=g6FVVci4LcjW8gXj2IDQAQ&usg=AFQjCNHPVffqPawNPJO5IpfaKwQRogwrXA

