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PO AN TOT NGHIEP PIEN TU VIEN THONG — K13
LOINOI PAU

Ngay nay, thé gidi théng tin ngdy cang phat trién mot cach da dang va

phong pht. Nhu cau vé thong tin lién lac trong cudc sdng cang ting ca vé sb
luong va chat luong, doi hoi cac dich vu ctia nganh vién théng cang mé rong.
Trong nhiing nim gan day thong tin vé tinh trén thé gidi da co nhiing budc
tién vuot bac dap ing nhu cau doi sdng, dwa con ngudi nhanh chong tiép can
véi cac tién bo khoa hoc k¥ thuat.

Nhim déap tmg cho cac muc dich dan dudng ciing nhu xac dinh vi tri mot
cach chinh xac, nhanh chéng va thuan tién, mot sé qudc gia va to chirc qudc
té trén thé gidi da xdy dung nén cac hé thong dinh vi din dudng c6 d6 chinh
xéac cao dé thay thé cho cac phuong phap dinh vi din duong truyén thong
nhu: NAVSTAR - GPS, GLONASS, INMARSAT, GALILEO...

Cong nghé dinh vi toan cau NAVSTAR - GPS (Navigation Satellities
Time and Ranging - Global Positioning System) 1a hé théng dinh vi toan cau
duoc Bo Qudc Phong M§ xdy dung va phat trién vao nim 1973 va dugc hoan
thién vao nam 1994.

Cong nghé GPS bat dau duoc gidi thiéu va tmg dung vao Viét Nam tir
gitta nhitng nam 1990 nhung chii yéu dé phuc vu cho cong viéc quan tric ban
d6. Nhitng nim gan day hé thong GPS di duoc Viét Nam ap dung vao quan
ly, gidm sat cac phuong tién giao thong, dac biét g dung cong nghé GPS
vao cac phuong tién ki thuat cao nhu: may bay va tau thuy... Tao budc tién
vuot bac cho viéc phét trién tng dung GPS cho hé thong dan duong tu dong.

Pé hiéu rd hon vé hé théng GPS em chon dé tai “Nghién civu va khai
thdac hé thong din dwong bang vé tinh GPS” 1am do an tét nghiép cta minh.
Do 4n s& di sau vao khai thac dua trén co sé hé théng NAVSTAR - GPS cua
My.
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Noi dung cta dd 4n bao gdm 4 chuong :

Chuwong 1: Tong quan vé cac hé théng dan duong vé tinh qubc té

Chuwong 2: Nguyén Iy dinh vi ctia hé thong dan duong vé tinh
NAVSTAR — GPS

Chuwong 3: Ung dung hé thdng dinh vi vé tinh trong nganh hang khong

Chuwong 4: Khai thac hé théng din duong vé tinh trén may bay BOEING 777

V6i thoi gian c6 han ciing nhu 13 han ché vé tai liéu, vi tai liéu vé linh
vuc hang khdng rat khoé tiép can, do tinh bao mat va doc quyén cua cac hang
may bay. Vi vay viéc khai thac hé théng gip rat nhiéu kho khan va khong thé
dé cap duoc diy du. Tuy nhién, bang nd luc ban than, em da dap tng duoc
yéu cau cua do an dé ra, mac du khong thé khong cé nhiing thiéu sot. Rat
mong dugc sy dong gop ¥ kién cua cac thdy cb va cac ban dé d6 an duoc

hoan thién hon.

Hai Phong, ngay .... thang .... nam 2013

Sinh vién thuc hién

Tran Van Viét
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CAC TU VIET TAT

+ Air Data Inertial Reference System

ADIRS Hé thong tham chiéu quan tinh va dit liéu khong khi
+ Air Data Inertial Reference Unit
ADIRU , )
Khoi tham chi€u quan tinh va dir li¢u khong khi
+ Autopilot Flight Director System
AFDS ,p . g o y
H¢ thong diéu khién dan duong ty dong
+ Airplane Information Management System
AIMS p g y
H¢ thong quan ly thong tin may bay
+ Aeronautical Radio Inc.
ARINC ]
Vién vo tuyén hang khong
+ Control Display Unit
CDU 4 2 p y\ 2
+ Khoi hién thi diéu khién
+ Central Maintenance Computing Function
CMCF puting
* Ham (chuc nang) tinh toan bao dudng trung tam
+ Fault Containment Area
FCA
* Vung c6 hong hoc
+ Fault Containment Module
FCM )
+ Khéi bi hong héc
+ Faul Isolation Manual
FIM }
* Hudng dan xir Iy hong hoc
+ Flight Management Computing Function
FMCF g g puting )
* Ham (chuc nang) tinh todn quan 1y chuyén bay
+ Global Positioning System
GPS ) .
* H¢ thong dinh vi toan cau
+ Inertial Navigation System
INS ) y
+ H¢ thong dan duong quén tinh
MAT + Maintenance Access Terminal
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+ May tinh truy xuét thong tin phuc vu bao dudng

+ Main Equipment Center

MEC )
+ Khoang thiét bi chinh
+ No Computed Data
NCD
+ Dt li€u khong dugc tinh toan
+ Navigation Displa
ND g - play
* Man hinh dan duong
+ Non-Volatile Memory
NVM 4 . . 4 . . 4 A
* B0 nh¢ ¢6 dinh (khong b1 mat dit li¢u khi mat nguon)
+ Primary Flight Computer
PFC y g P

+ May tinh diéu khién chuyén bay chinh
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PO AN TOT NGHIEP PIEN TU VIEN THONG — K13
CHUONG 1: TONG QUAN VE CAC HE THONG DAN

PUONG VE TINH

1.1 So lwoc lich sir phat trién

Bit dau vao nhiing thap nién 1960, hé théng vé tinh duoc thiét lap co v
nghia quan trong ctia viéc dan duong trén trai dat. Hé thdng duogc thiét ké chu
yéu cho viéc xac dinh vi tri hang ngay cho tau bé. Nhung da bat dau dat nén
mong cho viéc st dung trong qua trinh dan dudng cho cic phuong tién trén
khong.

Bit dau vao nhitng nim 1970, hé théng dan duong vé tinh d6i véi may
bay dugc phat trién nhanh. Ching dugc dau tu st dung cong nghé cao va
mang lai hiéu qua kinh té cao. Trong nhitng nam tiép theo hé théng duogc st
dung mot cach rong rii, va cho dén nim 1996 hé thong duoc ing dung trong
viéc dan dudng d6i voi cac may bay trén toan thé gidi.

Hién nay, trén thé gidi dong thoi trién khai cac hé théng din duong nhu:

+ Navigation Satellities Time and Ranging Global Positioning System
(NAVSTAR-GPS) hay GPS: La mot hé thong dinh vi dian dudng toan
cau. Puoc phat trién vao nam 1973 va duogc hoan thién vao nam 1994
boi “Bo Quoc Phong My™.

+ Global Navigation Satellities System (GLONASS): La mot hé thong
dinh vi din duong toan ciu do 3 co quan cia Nga:
Scientific/Production Group on Applied Mechanics Kranoyarsk,
Scientific/Production Group on Space Device Engineering Moscow va
Russian Institute of Radio Navigation and Time cung xay dung va phat
trién.

+ INMARSAT Civil Navigation Satellite Overlay: 1a hé thong cung cap
phan khong gian (Space segment). To chic INMARSAT di thuc hién
nhimg nghién ctru va thir nghiém din dén viéc phat trién vung phu

song vé tinh dia tinh dan dung cho GPS va GLONASS, nham cung cap
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dir liéu cho phép cac hé théng din duong vé tinh dap tmg duoc cic yéu

cau lién quan dén do tin ciy va tich hop théng tin cua cac nha chiic
trach hang khong va hang hai.

Céc hé théng dan dudng vé tinh dung dé cung cp thong tin vé vi tri, toc
d6 va thoi gian cho cadc may thu & moi thoi diém trén trai dat, trong moi diéu
kién thoi tiét. He théng co thé xac dinh vi tri v6i sai s6 tir vai trim mét dén vai
mét va co thé giam xudng chi con vai centimet. T4t nhién, d6 chinh x4c cang

cao thi may thu GPS cang phtic tap hon va gia thanh vi thé cling ting theo.
PHAN KHONG GIAN

Qﬁ’#@

- ectablizhe d epheameris
= sl batesd b pien s

- satellte health

- time cormecticns

L1 carricr

- timc pulscs
- epEnemerns
- Almanan

- health

= date , time

From the growumd
sStaticn

PHAN NGUOI SUDUNG PHAN PIEU KHIEN
Hinh 1.1: Cdc thanh phan ciia hé thong dan dwong vé tinh

Nhin chung cac hé théng bao gom 3 phan chinh nhu sau:

+ Phan khong gian (Space Segment) bao gém: cac vé tinh khong gian.
C6 nhiém vy thu nhan tin hiéu tir tram diéu khién mat dat, tin hiéu nay
dung dé diéu khién sai 1éch quy dao vé tinh trong khi bay, hiéu chinh
déng hd vé tinh. Sau d6 phat tin hi¢u mang thong tin vé vi tri vé tinh,
thoi gian chuan téi cac thué bao.

» Phan diéu khién (Control Segment) bao gdm: 1 tram mat dat diéu
khién trung tam, mot s6 tram theo ddi va tram hiéu chinh sd liéu.

Nhi¢m vu phat va thu tin hi¢u dung trong vi¢c tinh todn va du bao thoi
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PO AN TOT NGHIEP PIEN TU VIEN THONG — K13
diém vé tinh xuat hién tai timg thoi diém mot cach chinh xac va hiéu

chinh.

« Phan str dung (User Segment): 13 cac thué bao (may thu va xt 1y tin
hiéu). Nhiém vu thu nhén tin hi¢u mang thong tin vi tri va thoi gian
chuin cua vé tinh, tinh toan va dua ra vi tri chinh x4c cua cac thué bao.

1.2 Cac hé thong din dwong vé tinh trén thé gii
1.2.1 H¢ thong din dwong vé tinh NAVSTAR
a) Giéi thiéu

Thuat ngir GPS (Global Positioning System) duogc sir dung dé mé ta cac
hé théng vé tinh dinh vi toan cau. Cac hé thong nay déu dua trén co s ng
dung cac kha ning cua vé tinh nhan tao dé dinh vi toa d6 nguoi stir dung trong
khong gian 3 chiéu voi d6 chinh xac cao. Cac hé théng nay co ving bao phu
toan cau va hoat dong tin cdy trong moi diéu kién thoi tiét v4i thoi gian lién
tuc sudt 24 gio trong ngay.

Navigation Satellities Time and Ranging Global Positioning System
(NAVSTAR-GPS) hay GPS: La mot hé thong dinh vi din duong toan ciu
dugc phat trién vao nam 1973 va duogc hoan thién vao nim 1994 bsi “Bd
Quéc Phong My”. Hé thong cho phép ngudi sir dung xéac dinh vi tri, thoi gian
va van tbc mot cach chinh xac ¢ bat ky lic nao, & bat ky dau va trong bat ky
diéu kién thoi tiét nao trén thé giéi.

Ltc dau hé théng nay duoc phat trién chi danh cho muc dich quan su,
tuy nhién, sau d6 co quan hang khong lién bang ciia My ciing da chap nhan
trong viéc st dung hé thdng nay cho cac muc dich dén sy.

Hé thong NAVSTAR bao gém céc hé thong truyén va nhan tin higu vé

vi tri va thoi gian st dung song vo tuyén va cac tram khong gian.
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b) Céu triic hé thong NAVSTAR - GPS

+ Phin vé tinh khong gian

Céc vé tinh duoc sip xép trén 6 mit phang quy dao tron va nghiéng so
v6i mit phang xich dao mét goc bang 55°. Trén mdi mit phang quy dao co tir
3 dén 4 vé tinh cung hoat dong va cac vé tinh nay léch pha nhau 90°. Cac quy
dao nay nam & do cao 20.200km. Céac vé tinh duoc sip xép trong khong gian
sao cho hau hét cac vung trén mat dat luén nhin thay duoc it nhat 4 vé tinh
trong sudt 24 gid mot ngdy. Thoi gian di hét mot vong quy dao cua vé tinh 13
11 gid 58 phat. Bao gdm mot chum 24 vé tinh, trong d6 21 vé tinh ¢ trang

thai hoat dong, 3 v¢ tinh con lai dugc stir dung dé du phong cho hé théng.

Hinh 1.2: Cdc quy dao ciia vé tinh trong hé thong GPS

MOi vé tinh lién tuc truyén tin hiéu trén hai tan s trong dai bang tan L:

L1 =1575,42 MHz va L2 = 1227,6 MHz.

Tan s6 L1 mang ca ma C/A (Coarse/Acquisition) va ma P (Precision),
trong khi d6 tan s6 L2 chi mang mdi ma P. Ngoai ra, ca hai tan s6 nay con
mang theo cac dit liéu thong tin dan duong nhu: thoi gian dong ho vé tinh, cac

thong s6 vé€ thién van, cac thong tin vé tinh trang cua tin hi€u v¢ tinh, thoi
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gian chuan cua hé thong (UTC) va thong tin vé dong bd. Ma P dugc danh

riéng cho céc ing dung doi héi do chinh xac cao va nhitng nguoi st dung ma
nay can phai dugc phép cta “Bd Qudc Phong M§”, trong khi d6 ma C/A duoc
stt dung mién phi cho moi myc dich. Mdi vé tinh duoc gin cho mot ma C/A
va mé P riéng. Cac mi nay dugc dung dé nhén biét vé tinh goi 1a mi vang
(Gold Code).

+ Phén diéu khién hé thong

Phan diéu khién bao gém: 1 tram diéu khién trung tdim (Master Control
Station) va 5 tram theo ddi vé tinh (Monitor Station), 3 trong s6 d6 1a tram
hiéu chinh s liéu (Upload Station) dat trén mat dat, lién tuc giam sat duong
di cta céc v¢ tinh trong khong gian .

Peter H. Dana B2 7435

. Master Control
Hawaii Monitor Station™ (9 & ; .
Monitor Station . by ﬁ.ﬁiﬂa;rlﬁfmjalem
. & - B e 3 )
- Ascension [sland ‘}' sDiego Garcia Mumtuﬂl Station
Monitor Station”;” Monitor Station

lobal Positioning System (GPS) Master Control and Moniter Station Network

Hinh 1.3: Vi tri dat tram diéu khién GPS trén mdt dat
C4c tram trong phr:fln diéu khién c6 nhiém vu:
+Giam sat va hiéu chinh quy dao va dong hd vé tinh.
+Tinh toan va gui cac ban tin dan duong vé tinh. Ban tin nay dugc cap
nhat hang ngay mo ta vé vi trf vé tinh trong tuong lai va thu nhan dir li¢u tu

tat ca cac vé tinh gui ve.
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+Cap nhat cic ban tin din duong vé tinh mot cach thudng xuyén.

T4 TS T &7

TEAT &% FROMMT S

R O D B R BT

20 D IEC21 . ' U171 c>rd

C5FS COOTRO .

RTICCCTLTRY IR

E L rma SatTRd

Hinh 1.4: Phan diéu khién vé tinh trong hé thong GPS

Tram diéu khién trung tdm dit & Colarado Spring, Colorado USA. Tram

trung tdm diéu phdi moi hoat dong trong phan diéu khién. Tram diéu khién

trung tim c6 1 dong ho nguyén tir, thoi gian ctua dong ho nay dugce dung dé

truyén dén cho vé tinh, 1a thoi gian chuin dé hiéu chinh déng hd nguyén tir

cua vé tinh.

Céc tram giam sat theo ddi vé tinh 24h trén 1 ngdy. Tram diéu khién

trung tam s& di€u khi€n cac tram gidm sat thong qua cac duong noi. Cac diém

dat tram giam sat cua hé théng trén trai dat:

+Ascension island

+Colorado Spring, Colorado USA
+Diego Garcia island

+Hawaii

+Kawajalein island

Tram theo ddi thong tin giri xudng tir vé tinh:

+B4o cdo chinh x4c thoi gian ciia dong ho vé tinh.

+Tam hop chuyén cho tram diéu khién moi thong tin vé dir liéu khi

tuong bao gém: ap suat khi ap, nhiét do, diém suong. Tram diéu khién trung

tam str dung nhitng dir liéu nay dé tinh toan va dua ra du bao vé quy dao vé

tinh trong tuong lai.
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Tram diéu khién trung tam sir dung cac tram hi€u chinh s6 li€u dé gui

thong tin cho vé tinh bao gom:

+Ménh 18nh hiéu chinh quy vé tinh. V& tinh str dung tin hiéu nay dé khai
dong céc tén lira diéu khién dua vé tinh vé quy dao dung.

+Ban tin din dudng dén vé tinh.

Céc tram hiéu chinh s6 liéu 1a cac tram dugc dit & Ascension island,
Diego Garcia island va Kawajalein island.

+ Phan sir dung

Bao g(‘Bm cac thiét bi thu tin hiéu GPS sir dung cho nhiéu muc dich khac
nhau. Kiéu loai thiét bi thu hét strc da dang, tir cac thiét bi xach tay khong dat
tién dén cac hé théng phirc tap doi hoi phai duoc cap ching chi chat lugng k¥

thuat dé trang bi cho cac trung tim dan duong, diéu hanh bay.

GPS INAVIOGATION

F B La—a 5015204

Hinh 1.5: Phan thiét bi sir dung dan dwong GPS
Thiét bi may thu tin hiéu GPS chu yéu gém anten thu, b0 phan giai ma,
bd phan xir 1y cidc mi cua tin hiéu vé tinh GPS, riéng doi véi nganh hang
khong n6 con xir Iy cac thong tin din duong va truyén hién thi cac thong tin
cho 6 1ai va mot sd thiét bi can sir dung dit liéu GPS trong qua trinh bay.
Khi bat cong tac ngué)n cua thiét bi may thu GPS 1én, may thu s€ tu
dong cung cip cac giai phap dan dudng chinh xac ma khong can phai nap céac

dir liéu tr bén ngoai. Piéu d6 chi co thé thyc hién dugc khi mdy thu nhan
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duoc tin hi€u tir s6 v¢ tinh sao dam bao cung cap du dir li¢u cho bai toan xac

dinh vi tri.

Déi voi cac giai phap dan duong 2 chiéu, tirc 1a khi di xac dinh duoc do
cao chi can x4c dinh kinh d6 va vi d9, khi d6 can phai c6 it nhét tin hiéu tir 3
vé tinh, con d6i voi cac giai phap dan duong 3 chiéu thi can phai o it nhét tin
hiéu tir 4 vé tinh nam & trong ving bao phi ma may thu cé thé nhin thy.
Viéc xtr 1y tin hi¢u tir 3 hodc 4 v¢ tinh c6 thé tién hanh déng thoi hodc tuan ty.

- Cac thiét bj thu thuong gdm 3 thanh phan chinh:

+Anten va cac thiét bi dién tir di kem.

+B0 phan nhan va xu 1y tin hiéu.

+Man hinh diéu khién,

c) Cac thong so k¥ thuat ciia hé thong NAVSTAR

* V¢ tinh: 24 v¢ tinh

Quy dao tron: 12 gior (ban kinh 26.000km). V&i 6 mat phang quy dao

Do nghiéng so véi duong kinh xich dao: 55°

+ Tram kiém tra mat dat:

01 Tram diéu khién chinh.

05 Tram kiém tra phan b rai rac.03 Anten mat dat phan bd rai rac.

+ S6 thué bao sir dung: Khong han ché.

+ Giai tan so:

L1: 1575,42 MHz
Ma C/A 1,023 Mbits/s
Ma P 10,23 Mbits/s

Thong tin dan duong 50 bits/s
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L2: 1227,6 MHz

Mé& P 10,23 Mbits/s
Thong tin din duong 50 bits/s
+ Cac hé théng st dung va dg chinh x4c:
PPS SPS

Dinh vi ngang 18m (95%) 100m (95%)
Dinh vi dung 28m (95%) 157m (95%)
Tocdd  0,2m/s (95%)
Thoi gian  180ns (95%)385ns (95%)

Trong do, PPS Ia hé théng dinh vi chinh xac, SPS la dich vu dinh vi

chuan.

+ Thoi gian dat:

Khi lich da nap trudce : 1+5 phut (tuy thiét bi ctia ngudi sir dung)

Khéi dong ngudi: 20 phut.

+ Tam bao phu: Toan cu.

* Bo toan ven: Hé théng kiém tra va phat hién sai $6 & trong v¢ tinh, thoi
gian tac dung thudng nhd hon 90 phat (mdt s6 vé tinh co thé nam
ngoai tim nhin thay cta cac tram kiém soat dén 2 gio).

+ Tuong thich v&i thoi gian: UTC gio quy udce chung.

+ Phuong phép dinh vi: Kiéu thu dong, do khoang cach 1 chiéu.

+ Thoi gian trién khai thuc hién Block II: 3 chiéu toan cau nim 1992.

+ Kha nang str dung cho muc dich thong tin: Khong.

+ Mdc trac dja: WGS-83.

+ Nang cép hé théng: Do chinh xac va d6 toan ven co thé cai thién béng
cach str dung & dang vi sai, tirc 1a dung cac tram kiém tra mat dat giam

sat vé tinh va truyén cac hi¢u chinh khoang céch.
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d) Vé tinh NAVSTAR - GPS

Mau dau tién cua dang v¢ tinh Block I dugc phong vao nam 1978 tai
Vandenberf Air Force - California. Hién nay, tat ca cac vé tinh Block I khong
con hoat dong, mic du van con mot vé tinh phat khong lién tuc. Cac vé tinh
nay duoc thiét ké véi tudi tho 4,5 nam. Su khac nhau chu yéu gitra céc vé tinh
nay va cac thé hé sau l1a no khong c6 kha nang lam suy giam tin hiéu phat, cho
nén nd lam giam do chinh xac cua nguoi str dung ddi véi hé théng GPS. Thé
hé thir 2 duogc phong 1an dau tién vao nam 1985, nhiing vé tinh nay c6 kha
nang lam suy giam tin hiéu va duoc thiét ké véi tudi tho 1a 7,5 nam. Sau day
1a mot s6 thong so ki thuat cia cac vé tinh Block ITA:

+ Trong luong : 930kg (trén quy dao)

+ Kich thudc : 5,1ms

* Téc d6 di chuyén : 4km/s

+ Phét tin hiéu trén dai tan L1 = 1575,42MHz va L2 = 1227,60MHz.

+ Thu tin hi¢u tan s6 1738,74MHz.

+ 02 Pong hd nguyén tr Cesium va 02 dong hd nguyén tir Rubidium.

* Tudi tho thictke : 7 ndm

* Pugc phong bang tén lira Delta.

Vé tinh cua Block IR duogc thiét ké voi tudi tho dai hon 14 10 ndm va ¢o
kha nang lién lac vé tinh véi vé tinh, dugc phong vao nim 1996 dé duy tri
chom vé tinh. Thé hé tiép theo 13 cac vé tinh Block IIF, sau khi kiém nghiém
dugc cong bd 1a hoat dong véi day du chire ning vao ngay 17/7/1995.

Céc vé tinh NAVSTAR c6 2 chi s6 phan biét. Chi sé dau tién dua trén
th ty phong goi 1a s6 NAVSTAR, hay s vé tinh SVN (Space Vehicle
Numbers). Pay 1a hé dugc sir dung theo quy dinh cia co quan chuong trinh
chung ctia My. Tuy nhién, chi s thir 2 dugc ngudi sir dung chinh thic cong
nhan. N6 dua trén co so su sap xép qui dao ctia vé tinh truc tiép phat tin hiéu,

d6 1a s gia ngdu nhién PRN (Psuedo Random Number) hodc sb nhan dang
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ctia vé tinh SVID (Space Vehicle Identity). Pay 1 nhimng thong sé duoc hién

thi trén may thu.

Block | Block H/LA Block IR

Hinh 1.6: Cdc thé hé vé tinh trong hé théng GPS
U diém

+ Vé phuong thiic truyén tin hiéu, GPS sir dung k¥ thuat sé (diéu xung),
do d6 may phat khong can cong suat 1on. Doi hoi vé ty 18 tin/tap (S/N)
khong can 16n ma may thu van cd thé tach song duoc, nhu vy yéu to
anh huong cta thoi tiét va dia hinh 1 khong dang ngai.

* Méc tric dia ciia hé théng toa do GPS 1a hé thong toa 46 WGS-83. Pay
1a hé thdng do dac chuan dugc ICAO phé chuan.

+ Xét vé khia canh kinh té - xa hoi, ta thay, v6i da phat trién kinh té cta
M§ ciing nhu cac anh huéng vé chinh tri - quan sy, dic biét 1a kha
nang tiép can thi truong nhanh trong viéc san xuat hang loat cac ching
loai may thu GPS, trong d6 c6 ca may cam tay rat gon va ré, nén trong
thuc t& GPS chiém dugc wu thé hon trén thi truong qudc té.

1.2.2 Hé thong Glonass
a) Gio6i thiéu

Global Navigation Satellities System (GLONASS): La mot hé théng

dinh vi dan dudng toan ciu do 3 co quan cia Nga la Scientific/Production

Group on Applied Mechanics Kranoyarsk, Scientific/Production Group on

Space Device Engineering Moscow va Russian Institute of Radio Navigation
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and Time x4y dung va phat trién. Hé thong nay ciing c6 chirc ning va muc

dich tuong tu hé théng GPS cta My.
b) Céu tric hé thong GLONASS

+ Phin khong gian

O hé théng nay, sy bd tri quy dao cua cac vé¢ tinh khac véi hé théng
GPS. Cac mat phang quy dao c6 d6 cao nho hon mot chut va bang 19.100km,
nhung véi goc nghiéng 1a 65° so v6i mit phing xich dao va cic mit phing
quy dao léch nhau mot goc 1a 120°. Cac vé tinh trén mdi mit phing quy dao
léch nhau 45° va léch 15° so véi céc v¢ tinh ¢ cac quy dao khac. H¢ théng
GLONASS c¢6 chom vé tinh bao gom 24 vé tinh (trong d6 c¢6 3 vé tinh &
trang thai du phong), nhung chi b tri trén 3 mit phing quy dao, mdi mat
phang c6 7 dén 8 vé tinh hoat dong.

Céc v¢ tinh GLONASS hién nay c6 chu ky quy dao la 676 phut va lap lai
sau khoang thoi gian gan 8 ngay (7 ngay 23 gid 27 phat). Do d6, khong giong
nhu NAVISTAR, céc vé tinh GLONASS khong xuat hién dong thoi tai cing
mot diém trong vii try hang ngay. Tuy nhién, vi cac vé tinh léch pha nhau 45°
trong cung mot mat phéng s€ dam bao tinh hinh hoc va kha nang dinh vi
tuong ty nhu NAVISTAR. Cac thiét bi st dung hé thong GLONASS hoat
dong trong ché do thy dong va tién hanh do dén 4 thong s6 dan duong vé tinh.

Céc thong tin din duong truyén tir mot vé tinh bao gdm cac thong tin vé
vi tri thién van ciia vé tinh va nhiing hiéu chinh twong ddi ciia hé thong
GLONASS, ciing nhu cac thong tin c¢6 lién quan dén trang thai ctia vé tinh.

Hé thong GLONASS phét cac tin hiéu din duong trong dai tan tir
1602,5625MHz dén 1615,5MHz véi khoang céach tan sd tir vé tinh nay dén vé
tinh khac 1a 0,5625MHz. Vi¢c nhan dang vé€ tinh dya trén cac tan sb song

mang ma chung st dung.
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* Phan diéu khién

GoOm céc tram diéu khién va theo ddi phan b trén lanh thd nudc Nga,
trong do tram diéu khién chinh dat tai Moscow.
+ Phén st dung
Bao gém céc thiét bj thu st dung cho nhiéu muc dich khac nhau. Kiéu
loai thiét bi thu hét strc da dang, tir cac thiét bi xach tay khong dit tién dén céc
hé thdng phuc tap doi hoi phai duge cip chung chi chat luong k¥ thuat dé
trang bi cho cac trung tdm dan duong, diéu hanh bay.
c) Thong so ky thuit ciia hé thong GLONASS
+ V¢ tinh: 24 v¢ tinh (trong d6 c6 3 v¢ tinh du phong), quy dao tron, chu
ky quay la 11 gid 45 phut.
* P06 cao : 19.100km
» D6 nghiéng so voi duong xich dao  : 64,8°
+ S6 thué bao sir dung: Khong han ché.
+ Giai tan sb: (1602,5625 + 1615,5)+0,5 MHz.
« Phuong phéap dinh vi: Kiéu thu dong, do khoang cach va téc do
* Do chinh x4c:
Dinh vi ngang - 100m (95%)
Dinh vi dung : 150m (95%)
* Tc @6 : 15cm/s (95%)
* Thoi gian  : 1ps
+ Thoi gian phét tin hiéu: Thoi gian phat tin hiéu tuy thudc nhiéu vao
thong s6 thiét bi cu thé ctia ngudi sir dung. V& tinh truyén thong tin cho
muc dich din dudng trong 30 gidy va thong tin vé trang thai cua vé
tinh trong 2,5 phut.

+ Tam bao phu: Toan cau.
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* B§ toan ven: Cac thong tin truyén tir moi vé tinh dén nguoi stir dung co

chtra cac dir liéu vé cac hong hoc co lién quan dén vé tinh ngay co
hong hoc xdy ra. Cac thong tin hong xuat hién trong ndi dung ciia cac
thong tin dan duong cua tat ca cic vé tinh khong mudn hon 16 gid tir
khi c6 hong hoc.
* Tién d¢ trién khai:
1989 - 1990 : 10+12 V¢ tinh hoat dong
1991 - 1995 : 24 V¢ tinh hoat dong
+ Kha ning st dung cho muc dich thong tin: Hé théng khong str dung dé
truyén lai bat ky mot thong tin nao khac.
+ Néang cap hé thdng: Do chinh xac cua hé thdng co thé nang cao mot
cach dang ké khi ngudi sir dung van hanh & phuong phép vi sai.
» Ning luong phat dang hudng anh huong tin hiéu vé tinh:
- Doc theo truc anten truyén : 25dBW
- Trong khoang +15° . 27dBW
Cong suat tin hiéu nhan duoc (Ps)  : -(156+161)dBW
* bong nang : (39+44)dBW
* Toc do truyén dit lidu thong tin : 50 bits/s
+ Tyl¢ S/N :(22+27)dB
1.2.3 Hé thong vé tinh din dwong din dung bao phit INMARSAT
Chirc ning ctia vé tinh dan duong dan dung bao phit INMARSAT 1a m&
rong kha ning va két hop hé thong vé tinh GPS va GLONASS. Tin hiéu dan
dudng bao phil dugc phat tir cac dai mat dat va truyén 1én Cac vé tinh trong
hé thong INMARSAT - 3. Cac vé tinh nay c6 chtra cac kénh dic biét dé phat
lai tin hiéu dan duomg cho cac thué bao. K§ thuat phat tin hiéu dan dudng cia

cac kénh lap lai nay khiac véi k§ thuat phat trong hé théng GPS va
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GLONASS. Cac vé tinh GLONASS va GPS mang cic thong tin dan duong

thong, con vé tinh INMARSAT mang tin hiéu phat dan dudng twong tmg.

T6 chitc INMARSAT di thuc hién nhiing nghién ctru va thir nghiém dan
dén viéc phat trién ving phu séng vé tinh dia tinh dan dung cho hé thong GPS
va GLONASS nham cung cip dit liéu cho phép cac hé théng din duong vé
tinh dap ung duoc cac yéu cau lién quan dén do tin cay va tich hop thong tin
cua cac nha chire trach hang khong va hang hai.

INMARSAT 1a t6 chtc cung cip Space segment. Trong khi d6 cac nha
cung cap dich vu s& cung cép céc dich vu sau:

Truyén thong tin tich hop va tinh trang ciia mdi vé tinh GLONASS va
GPS theo thoi gian thuc dé dam bao cho céac thué bao khong sir dung nham
cic vé tinh trong viéc dan duong. Tinh ning nay duoc goi 1a kénh tich hop

GNSS (GIC: GNSS integrity channel)

VE TINH INMARSAT 7 VE TINH GPS VE TINH
Eeg GLONASS

TRAM NES DU TRAM NES
PHONG (10) CHINH (5)

TRAM GIAM
SAT (3)

TRUNG TAM XULY
DULIEU (4)

Hinh 1.7: Cau triic hé thong INMARSAT

Thém vao dich vu GIC, cac nha cung cap dich vu con truyén cac tin hi¢u

culy bod sung nham hd tro hé théng GPS, Iam tang kha nang phuc vu cua tin
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hiéu tir GPS. Viéc ting duoc kha ning phuc vu cua tin hiéu GPS dan dén tang

kha nang cua RAIM. Tinh nang nay dugc goi 1a do cu ly GIC (Ranging GIC).

Truyén cac thong tin hi¢u chinh sai 1éch vung rong cta GPS va
GLONASS, lam tang do chinh xac cua tin hiéu GPS va GLONASS. Dich vu
nay dugc goi la WADGNSS (Wide area differntial GNSS).

Viéc két hop cac tinh ning trén thanh 1 hé théng nhu hinh v& duoc goi 1a
hé théng bd trg mod rong ving (WASS).
1.3 Cac hé toa dé sir dung trong din dwong vé tinh

Trong thuc t& mot vi tri c6 thé duge xac dinh trén ban dd bﬁng tay, hoac
bang dién tir, nhung van dé quan trong & ddy 1a ca vi tri can xac dinh va ban
d6 phai cting chung mot hé toa d6 (co nghia 1a chung sir dung ciing cc thong
s6 dé mo ta hinh déang va kich thudc cia trai dat). Viéc nay doi hoi phai biét
chinh xéc trudong hap dan cua trai dat, vi truong hap dan quyét dinh viéc xac
dinh tAm cua trai dat. Cho nén, viéc tim hiéu vé bat ky hé toa do dia 1y (kinh
do, vi do, do cao) hodc hé toa d§ Decac co géc toa do tai tam trai dat (h¢ toa
do dia tam) c6 y nghia v6 cung quan trong trong viéc nang cao d chinh xac
dinh vi GPS va trong cong tac dan dudng.

1.3.1 H¢ toa d¢ dia ly OzXdYdZd

Hé toa do dia Iy (Hinh 1.8) 1a hé toa d6 gin véi trai dat xem trai dat 13
mot qua cau dimg yén trong hé quy chiéu dang xét. Mit phing xich dao 1a
mit phang vudng goc voi truc quay qua dat, chia trai dat thanh hai ban cau:
Bic cdu va Nam cau. Cac mit phang chira truc quay qua dat cat qua dat theo
cac duong tron goi 1a kinh tuyén gde (kinh tuyén 0) di qua Greenwich — Luan
Pon chia trai dat thanh hai ban cau Pong, Tay. Cac mit phang vudng goc truc
quay cét trai dat theo cac vong tron goi 13 vi tuyén.

Nhu vay, trai dat duoc chia lam 180 d6 kinh tuyén DoOng (mang dau +),

180 d6 kinh tuyén T4y (mang dau -). Tt xich dao dén hai cuc s& chia thanh vi
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tuyén Bic (mang diu +) va vi tuyén Nam ( mang dau -). Hé toa do nay cho

phép xac dinh vi tri may bay so véi trai dat (kinh do, vi d9, do cao).

North Pole: ¢ = 30° N

Meridian Meridian
Equator line T}I’ plane
longitude through Fy
R — -
] i 1'I,u.
_ ¥/ Greenwich ) "%
Parallel Meridien e '
line of r
latitude  South Pole: ¢ = 90° S X’

Hinh 1.8 : H¢ toa d¢ dia ly

+ Tam Oz trung voi tam trai dat.

» Truc OzXd di qua giao diém cua xich dao va kinh tuyén 0.

* Truc OzZd 1a tryc quay cua trai dat hudng lén cuc Bic.

+ Truc OzYd tao véi hai truc kia thanh tam dién thuan.

1.3.2 Hé toa @9 chuin dia tAm

Hé toa do chuan dja tAm (ECEF) 1a hé toa d0 c6 tam trung véi tam trai

dat, gan chit véi trai dat va quay cung trai dat né (Hinh 1.9).

VE TINH GPS
Z

MAY THU

Hinh 1.9: hé toa dé chuan dia tém
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Huodng céc truc cia ECEF dugc xac dinh nhu sau:

+ Géc toa do trung voi tdm cua trai dat.

+ Truc Ox 1a truc ndi tAm O va giao diém gitra kinh tuyén gdc va duong
xich dao, con goi 1a truc dia 1y.

» Tryc Oz 1a truc quay cua trai dat va hudng theo phuong bic. Truc Oy
la truc vuong goéc vaéi hai tryc Ox va Oz va hop thanh mot tam dién
thuan Oxyz. Hé toa do chuén dia tdm 13 hé toa do trung gian cho céc
tinh toan dan dudng cta hé théng dinh vi toan cau GPS.

Khi biét toa d6 cua mot diém M (X,y,z) trong h¢ toa do chun dia tam ta

c6 thé chuyén doi dugc sang hé toa do dia Iy M(A, @, r) nhu sau :

. Chuyén tr hé toa do dia 1y sang hé toa do chuan dia tdm theo hé
phuong trinh:

X =r.CosA.Cosop
Y =r.SinA . Cosp
Z=r.Sing

. Chuyén tr hé toa do dia tam sang h¢ toa do dia 1y theo hé¢ phuong
trinh:

r=.,/xz+y2+z2

= arcsin~ (—172' <p< lnj
? X 2" =025
kzarctg% Cr<p<nm
1.3.3 H¢ toa do0 GPS

H¢ tao do GPS Ia h¢ toa d§ cuc khong chuan hay 1a h¢ toa do hinh elip,
con duge biét dén 13 hé toa do do dac toan cau WGS — 84 (World Geodetic

System), dugc phét trién boi bd quc phong My vao nam 1984 (hinh 1.10).
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+ OX 1a tryc xudn phan (vernal equinox). Pudng xuan phan la duong

thang ndi gitra tAm trai dat va mat troi ¢ thoi diém xuan phan (lic nay,
mat trdi nam trén mat phang xich dao). Sau thoi diém nay, dudng xuan
phan di theo cung song ngu (Constellation Pisces).

» Truc cuc 1a tryc di qua tam trai dat va Bic cuc.

* Truc con lai tao vo1 hai truc kia thanh tam dién thuan.

4

Miit phing /

xich dao ™

' Truc cuc

Miit

Lo ph?:’ing quy

dao vé tinh

o Lo

Hinh 1.10: H¢ toa do GPS

\ 4

X
Truc xuin
Trong thiét ké goc nghiéng quy dao vé tinh GPS o =55° va khoang cach
tir tAm trai dat dén vé tinh R = 26.560 km. Nhu vay, quy dao vé tinh s& duoc
xéac dinh boi goc nghiéng quy dao o va goc xuan phan . Ngoai ra, trai dat
ludn quay nén goc xudn phan ludn thay déi véi tbe do 0,7292.10 " rad/s voi
chu ky mét ngay thién van (86.164 s = 23,934h) nén ta co:
Q(t)=Q, —(t—1,)360/86164 [d0]
Thoi gian v¢ tinh bay mdt vong trong nira ngay thién van (43.082s), vay
goc xac dinh vé tinh ¢ thoi diém t la:
o(t) =6, + (t—t,)360/43.802 [d{]
Nhu vay, nho toa d6 (Q,0) ta c6 thé xac dinh vi tri ctia vé tinh vi goc

nghiéng quy dao o va ban kinh R hoan toan co thé xac dinh duoc.
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* H¢ phuong trinh chuyén ddi hé toa 36 GPS sang hé toa do chuan dia

tam:
X =R(cos6.cosQ —sin6.sinQ2cosa)

y = R(cos06simQ +sinBcosQcosa)
Z=RsinBsina

1.3.4 H¢ toa d¢ dia ly cuc b0 ENU (East North Up Coordinate)
H¢ toa do dia 1y cuc bd ENU la h¢ toa d§ khong gian co géc toa do O
duoc gén voi mot diém ¢ dinh trén mat dat, thuong 1a véi san bay cAt canh.
» Truc Ox 14 truc hudng theo phuong Bic.
+ Truc Oy vudng goc véi truc Ox
* Tryc Oz vudng goc voi hai truc Ox, Oy va hop thanh mot tam dién
thuan. Pay 1a hé toa do thuong duoc sir dung trong dan duong hang
khong.
Ta c6 thé chuyén ddi vi tri mot diém trong h¢ toa do dia 1y cuc bo ENU
sang h¢ toa do chuén dia tim ECEF theo phuong trinh sau:

_ECEF
XeNU = Ceny - Xecer +S

Trong d6 : Xenu, Xecer tuong ing 1a toa d§ cuia phuong tién bay trong
hai hé toa d¢ dia 1y cuc b ENU va h¢ toa do chuan dia tam ECEF.

CEEEF l1a ma tran chuyén tir hé toa do chuan dia tim ECEF sang hé toa do
Dia 1y cuc bo ENU.
1.4 H¢ thoi gian sit dung trong din duong vé tinh

1.4.1 Giov GPS

Gio GPS do phan diéu khién thiét 1ap va duoc dung nhu 14 thoi gian chil
yéu cho viéc diéu hanh GPS. Gio GPS dya vao gid UTC, diém 0 cta thoi gian
vao giira dém 05/1/1980 va sang 06/1/1980. Pon vi 16n nhét st dung 13 tuan
va dugc dinh nghia 1a 604800 gidy. Gid GPS co thé khac vdi UTC, vi gio
GPS 1a mot thang gio lién tuc, trong khi UTC dugc hi¢u chinh theo chu ky
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v6i phan nguyén cua gidy doi ra. Thang gid GPS dugc duy tri trong vong vai

mili gidy ciia UTC (véi modul 1a 1s). C4c dit liéu din dudng chira cac dit lidu
doi hoi lién quan gitta gio GPS va UTC. Trong mdi vé tinh, cic diém chia
1,5s 1a don vi thuan tién cho viéc tinh va lién lac thoi gian chinh xéc. Thoi
gian dugc cong bd theo cach thirc nay goi 1a sé dém Z (Z-Count).

1.4.2 Gio UTC

Céc tham sd can thiét dé tinh toan thoi gian UTC tir thoi gian GPS duoc
cho trong khung phu thtr 4 ctia ban tin dit liu din duong (dugc biét thém &
phan ban tin din duong trong chuong 2). Dit liéu nay bao gdm mot thong bao
cho nguoi str dung dang quan tdm dén cac thong sd vira qua hodc sap t6i cua
gia sb thoi gian la do cac gidy doi ra Afy s cung vai s6 tudn WN sk va sb ngay
DN tai diém cudi cua gidy doi ra tré nén c6 hiéu luc. Hai luong tir sau d6
dugc biét nhu 1a thoi gian c6 hiéu lyc cia gidy doi ra. Ngay mot duoc dinh
nghia 13 ngay thtr nhat lién quan dén diém két thuc hay khéi dau ciia mot tudn
va gid tri WN,gr g0m 8 bit c¢6 gia tri bé nhét cua sb tuan.

C6 3 khac biét ton tai gitra mdi quan hé gitra thoi gian UTC va thoi gian
GPS. Su khac nhau nay phu thudc vao mbi quan h¢ cua thoi gian c6 hiéu luc
d6i voi thoi gian GPS hién tai ciia mdy thu.

Truwong hop thir nhat:

Bit ky lac nao thi thoi gian ¢6 hiéu luc dugce thé hién b:?mg gia tri WN  s¢
va WN la khong am so voi thoi gian hién tai cua nguoi st dung va thoi gian
hién tai cua ngudi st dung thi khong roi vao khoang thoi gian bat dau tai

DN+3/4 va két thuc tai DN+5/4, thoi gian UTC dugc tinh nhu sau:
Ture = (te - Aturc) (S)
Voi:  Atyre = Atis + Ag + Aqte - tor + 604800(WN - WNy] (3);
TE - thoi gian GPS ciia nguoi st dung tir thoi diém bat dau cua tuan;
ATLS - gia s6 thoi gian clia cac gidy doi ra;
A - héng s6 cua da thirc tir ban tin dit liéu tam thoi;
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A - thanh phan bac nhat ciia da thirc tir ban tin dir liéu tam thoi;

Tot - thot gian chuén cho dit liéu UTC;
WN - hang s6 tuan hién tai 1y tir khung phu 1;
WN - s6 tun chuin UTC.

Thoi gian GPS ctua nguoi st dung te dugc tinh theo gidy c6 lién quan té1
diém khoi dau hay két thiic ciia tuan, va thoi gian chuan tg cho dit liéu UTC
duoc tinh tir diém bét dau cia tudn d6 ma s6 tuan WN, duogc cho trong tur thur
8 cua khung phu thtr 3. Gia trj cia WN; gdm 8 bit c6 gia tri nho nhat cua sb
tuan day du. Vi vdy, ngudi str dung phai tinh t6i ddc diém lam tron cia thong
s6 nay ciing nhu cac thong s6 WN, WN; va WN, sr do két thiic s6 tuan day du.
Céc thong s6 nay duoc quan 1y boi phan diéu khién dé ma gia trj tuyét ddi cua
su sai léch gitta WN chua lam tron va WN; khong vuot qua 127.

a) Truong hop thir hai:

Bét ctr khi nao thoi gian GPS ciia nguoi sir dung roi vao khoang thoi
gian tir DN+3/4 dén DN+5/4 c6 thé xuit hién céc gidy doi ra do su thay doi sd
tuan thi UTC tinh nhu sau:

TUTC = W[86400 + At, sr - At s] (S)

Véi: W = (te - Atyrc - 43200) + 43200 (s) (thanh phan trong ngodc lap
lai sau 86.400s).

Viéc xac dinh Atyrc 4p dung thong qua khoang thoi gian chuyén tiép.

b) Trwong hop thir ba:

Bat cr khi nao thoi gian ¢ hiéu luc cua cac gidy doi ra duoc chi ra boi
gia tri cia WN ¢ va DN 1a am so véi thoi gian GPS hién tai cia nguoi su
dung thi quan hé trudc day cua tyrc ¢ truong hop thi nhat s& ¢ hiéu luc trur
phi At,_sr dugc thay thé cho At,s. Phan diéu khién phdi hop cap nhat cac théng
s6 UTC & céc ban tin phat 1én vé tinh dé duy tri su lién lac cta khung thoi

gian UTC.
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1.5 Lich v¢ tinh

Pé dam bao din dudng cho may bay duoc chinh xac ta can biét chinh
xac toa do va toc dd ctia vé tinh, cac tham sb vé toa do va téc do cua vé tinh
duoc tap hop lai goi 1a lich sao.

Céac tham sb d6 duoc truyén lai cho v¢ tinh va dugc luu lai trong bo nhé
roi duoc truyén Xuéng cho may thu theo tin hi¢u hoi hodc theo chu ky, lich
sao dugc cac dai quan sat & mat dat theo ddi va truyén thong tin ndy cho trung
tam diéu khién, trung tdm ndy c6 nhiém vu xr 1y cac thong tin do dai quan sat
truyén téi dé dua ra nhitng dy bao tiép theo vé toa do va toc do cua vé tinh
trén quy dao trong twong lai. Dit lidu du bao cua lich sao duoc truyén 1én lai
cho vé tinh, dugc luu vao bo nhé va phat lai trong qua trinh phat tin hiéu dan
duong.

Ngoai ra, cac vé tinh con truyén cac théng tin khac vé quy dao cia céc
vé tinh trong hé thong. Toan bo cac thong tin vé tit ca cac vé tinh c6 trong
mang dugc goi 1a lich thu.

Nhitng thong tin trong lich thu cho phép may thu chon nhiing v¢ tinh nao

thuén loi nhat trong ché d6 dan duong, dinh vi va rit ngén thot gian tim kiém
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CHUONG 2: NGUYEN LY PINH VI CUA HE THONG

DAN PUONG VE TINH NAVSTAR

2.1 Nguyén Iy din dwong ciia hé thong din dwong vé tinh NAVSTAR

Nguyén 1y din duong trong hé thbng NAVSTAR theo nguyén ly tinh
khoang cach: Néu biét duge khoang cach va toa d¢ cua it nhét 4 diém dén 1
diém bat ky thi vi tri ctia diém d6 co thé xac dinh mét cach chinh xéc.

Gia sur rang (nhu hinh 2.1), khoang cach tir mdy thu dén vé tinh thir nhét
| d;, diéu d6 c6 nghia rang vi tri may thu nam trén mat cau cé tdm 1a vé tinh
d6 va ban kinh 13 d;. Néu biét khoang cach tir may thu dén vé tinh thtr hai 1a
d, thi vi tri may thu duoc xac dinh trén dudng tron giao tiép ciia hai mat cu
d; va d,. Khi biét dugc khoang cach d; dén vé tinh thir ba thi ¢ thé xac dinh
dugc vi tri may thu & mot trong hai giao diém cua duong tron trén véi mat
cau thi ba. Trong hai giao diém d6 co6 mot diém 1a vi tri a0, st dung nhirng
phuong trinh tinh toan san co thé xac dinh duoc vi tri that caa may thu. Tuy
nhién, néu do duoc khoang cach d, dén vé tinh thir tu thi vi tri may thu co thé

xac dinh dugc mot cach hoan toan chinh xac.

KHOANG
CACH 1

KHOANG

CACH 2
\\\
\\
KHOANG %%
CACH 3

Hinh 2.1: Nguyén Iy dan dwong bang khodng cdch
Pé xac dinh khoang cach tir may thu ta st dung cong thirc sau:
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D =v.At

Trong d6: V- tbc do lan truyén cua song dién = 299792458m/s
At - thoi gian séng dién tir di tir méy phat dén may thu.

Tuy nhién, qua céach tinh trén ta chi mdi xac dinh dugc vi tri ciia may thu
trong khong gian. Dé biét dugc vi tri may thu so v6i mat dat, ching ta can
phai st dung thém céc thong tin khac.

Céc v¢€ tinh GPS duogc dat trén cac quy dao cuc ky chinh xac, cac vé tinh
bay quanh quy dao voi thoi gian 1a 11 gio 58 phut va chung di qua céac tram
kiém soat mdi ngay 2 1an. Céc tram kiém soéat d6 duoc trang bi cac thiét bi dé
thu nhén tin hiéu, tinh toan chinh xac vi tri, do cao va téc do cua cac vé tinh
va truyén tr¢ lai v€ tinh cac thong tin d6. Khi mot v¢ tinh di qua cac tram
kiém soat thi bat ky mot sy sai léch nao trén quy dao ciing c6 thé xac dinh
dugc. Nhitng nguyén nhan chinh gay nén sai 1éch quy dao la stc hit cua mat
tro1, mat trang, ap suét ciia cac blirc xa mat troi... V@ tinh s& truyén cac thong
tin vé vi tri so v&i tAm trai dat va nd dén cac mdy thu (cung véi cac tin hiéu
thot gian). Cac mdy thu sau dé s€ su dung cac thong tin (vi tri va thoi gian
chuan) vao trong bai toan md hinh trai dat dé xac dinh kinh do, vi do, ciing
nhu khoang céach cua chiing. M6 hinh toan hoc trai dat duoc sur dung trong hé
théng GPS duoc goi 1a hé tric dia toan cdu WGS-84 (World Geodetic
System).

2.2 X4c dinh khoang cach gia dé dinh vi trong phwong phap din dwong
2.2.1 Dinh nghia khoang cach gia

Khoang cach gia 1a khoang cach do dugc tir may thu dén vé tinh, thuong
dugc tinh bang mét. Trong phan nay khoang cach gia va thoi gian 1a dong
nghia v6i nhau. B&i vi, thoi gian can thiét dé tin hiéu lan truyén tir vé tinh dén
may thu (thoi gian lan truyén vo tuyén dién), dong nghia véi khoang cach
theo cong thic d = V.At. Van dé 1a phai xac dinh thoi gian lan truyén chinh

Xac.
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Thuat ngtr gid dugc st dung boi vi khoang céch cé sai s6. P xac dinh

thoi gian duoc chinh xac gitra hai vi tri, cac dong hd phai duge dong bo véi
nhau. Cac dong hd giira cac vé tinh duoc dong bd nén khoang cach giira
chung 13 khoang cach that, nhung dong hd ctia may thu khong dugc dong bo
v6i dong ho cua vé tinh. Diéu nay giy ra sai sb ( thoi gian may thu bat duoc
tin hiéu khong tring voi thoi gian phat tin hiéu cta vé tinh), dé khéic phuc chi

c6 thé giai quyét dugc bang toan hoc.

, VE tin
May thu ) Khodng cach that ,
Khoang cach gia
Sai léch dong hd may thu Sais6 dong ho vé
va cac sai s0 truyén lan tinh

Hinh 2.2: Khoang cach gia

Co sé viéc do khoang cach 1a may thu tao ra mot ban sao ma dé so sanh
v6i ban ma gdc cta vé tinh (hinh 2.3).

Nhu vay,van dé dat ra 1a xac dinh su chénh léch thoi gian gitta hai ma
trén. Tuy vay, tir khoang cach gia d6 khong thé tinh ra dugc khoang cach that
néu khong co cac thong tin khéc.

Thong thuong mdy thu GPS phai xac dinh khoang cach t&i ba vé tinh
khac nhau va biét chinh x4c vi tri cua tit ca cic vé tinh trong khoéng gian cua
hé théng. Tat ca nhiing diéu nay dugc su dung dé loai trir thoi gian sai 1éch

giita hai d6ng hd va phuong phéap giai dé tim toa do vi tri.
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'y

] 1 Chudi tin hiéu thu
L . duoc tir vé€ tinh

Ban sao tin hiéu bat

dau tai T, = 0 khdng

] - cung pha véi chuoi tin

hiéu thu duoc

Ban sao tin hi€u da

N N : dl‘l’(_)’C dich chuyén dé
T,=0 L | L dong pha vé1 tin hi¢u

thu duoc tur vé tinh

Hinh 2.3: Su dich chuyén ban sao dé déng bo voi tin hiéu thu

2.2.2 Xac dinh vi tri tir cac khoang cach gia

Gia str rang, dong hd may thu dugce déng bo véi dong ho trén vé tinh va
khong c6 do tré tin hiéu & tang dién ly, ting d6i luu lam tré thoi gian t6i cua
tin hiéu, ddng thoi khong c6 sai sd trong do dac thi viée xac dinh khoang cach
tir may thu t6i vé tinh s& rat don gian. Nhu vay, chiing ta c6 thé xac dinh dugc
vi tri mdy thu, né phai ndm trén mit cau c6 tam 1a vé tinh va c6 ban kinh 1a
khoang cach do dugc, goi d6 1a d,. Ta dong thoi do khoang cach t6i vé tinh
thir hai thi may thu ciing phai nam trén mot mat cau véi ban kinh d, va c6 tam
1a vé tinh vé tinh tht hai. Hai mat ciu ndy sé& giao nhau véi quy tich cua cac
diém giao nhau 13 mot vong tron duoc goi 1a dudng vi tri, my thu phai ndm
trén duong vi tri nay. Tiép tuc do khoang céch td1 vé tinh thir ba ta ¢6 mat cau
thtr ba c¢6 ban kinh ds, mit cAu nay giao véi hai mit cau kia chi tai hai diém.
Mot trong hai diém s& bi loai trir ngay lap tuc, vi nd nam & rat xa trong v try

va s€ khong phai 1a vi tri cia may thu. Vi vay, viéc do khoang céach t41 ba vé
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tinh du cung cap thong tin dé xac dinh vi tri toa do ba chiéu ciia may thu theo

nguyén 1y tdi thiéu.

Véi sai s6 thoi gian 1a Ims s& gay ra sai so khoang cach khoang 300km,
day 1a sai s6 khong thé chap nhan dugc. Do d6, nguoi khai thac hé thong phai
c6 nhiém vu ddng bd cac dong hd vé tinh bang cach thudng xuyén hiéu chinh
tr mat dat. May thu GPS sir dung céac gid tri hi€éu chinh déng hd vé tinh dé
hi¢u chinh khoang cach gia do duoc.

Ngoai ra, trong qua trinh do khoang cach con xuat hién sai s6 dong ho.
Khi d6, v6i ba mit cau véi ban kinh 1a khoang cach gia da do dugc sé khong
cat nhau tai mot diém. Tuy nhién, néu c6 thé x4c dinh duoc sai sd cua déng
ho may thu (dT) thi khoang cach gia c6 thé duoc hiéu chinh va vj tri cia may
thu duoc xac dinh.

Chinh vi thé, trén thyc té c6 4 an sb hay 4 thong s6 chua biét can phai
xac dinh 1a: kinh do, vi do, d cao va gia tri hi¢u chinh déng ho cua may thu.
V& mit toan hoc, ching ta khong thé xac dinh duoc 4 thong s6 néu chi c6 3
gia tri do dugc. Dé giai quyét van dé nay 1a phai tién hanh dong thoi do mot
khoang cach gia téi vé tinh thir tu.

Pbi véi mdi gia tri do dac khoang cach gia ta c6 mot phuong trinh biéu

thi mo1 quan hé gitra gia tri do dac va cac thong so chua biét nhu sau:

P1= \/«_le "‘«_}’13"‘@_%? -c.DT

P2 = \/«_ij’L«—Yzf +€_sz'C-DT

P3 = \/«_Xs;2 +«—Y33+¢_Z3j -c.DT

Pa = \/«_X4j + € -y, +€-z, - -cDT

Gia tri do dac khoang cach gia dugc thuc hién & may thu (tinh béng don
vi quing duong) ndm & vé trai ciia mdi phuong trinh, biéu thirc duéi dau cin

1a khoang céach that t&1 vé tinh; x;, Vi, Z;i 1a toa d vi tri cuia vé tinh thir 1; cac
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toa do vé tinh duoc léy tir ban tin dir li¢u tam thoi; X, Y, Z 1a toa d6 cia may

thu, thanh phan ¢.DT 14 gi4 tri hiéu chinh khoang cach gia tir s hiéu chinh
ddng ho cua may thu.

Giai hé 4 phuong trinh nay cho ta cac gia tri X, Y, Z cung sb hiéu chinh
déng ho dT. Mic du céc phuong trinh dugc thiét 1ap theo h¢ toa d§ Decéc voi
géc toa d6 1a tam trai dat (hé toa do dia tam), cac gia tri két qua X, Y, Zcod thé
dé dang chuyén doi sang kinh do, vi d6 va do cao.

a) Tuyén tinh hoa phuong trinh khoang cach gia

Do c6 can bac hai va binh phuong trong phuong trinh nén gia tri khoang
cach gia do duoc phu thudc vao toa do ciia may thu 1a khong tuyén tinh. Cac
phuong trinh nay khong thé giai duoc bang thuat toan binh thudng ma phai sir
dung nguyén 1y lip lai cua Newton-Raphson. Trong nguyén ly ndy, moi
phuong trinh dugc kéo dai thanh mot chudi vo tan dua vao mot nhoém céc gia
tri thir nghiém hoic du doan X, Y, Z va dT. Cac chudi nay duoc loai bd cac
thanh phan bac cao chi giit lai thanh phan bac nhat, khi d6 cac phuong trinh
thanh phuong trinh tuyén tinh cta gia s6.

Bdon phuong trinh dugc thuan nhat c6 thé dugce giai dong thoi dé xac
dinh gia tri cta cac sd gia cung véi cac gia tri thir nghiém duoc diéu chinh sao
cho phu hop.

b) H¢ phuong trinh khong tuong thich

Vén dé gi s& xay ra khi c6 nhiéu hon 4 vé tinh & trong ving quan sat cla
ngudi st dung trong hé thong GPS. Néu may thu cua nguoi st dung chi c6
thé theo ddi 4 vé tinh vao mot thoi diém thi may thu s& chon 4 vé tinh dé theo
ddi. Nhung néu may thu c6 thé theo ddi 5 hodc nhiéu vé tinh dong thoi thi ta
c6 thé gap phai tinh hudng 1a gié tri xac dinh 16n hon 4n s, tirc 1a ta c6 5 hodc
nhiéu phuong trinh hon nhung van chi phai di tim 4 an chua biét.

Chung ta khong thé giai hé phuong trinh nhu vay theo cach nhu ta da

1am trong truong hop c6 4 phuong trinh. Hon nita, chung ta khong cht y dén
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viéc c6 nhiing sai s6 khac trong do dac ngoai sai s6 ¢ v¢ tinh va sai s6 dong

hdé may thu. Sy ton tai nhimg sai sé ndy c6 nghia rang, bat ky hé nho nao
dugc 14y ra tir hé ddy du s& c6 nhitng cach giai khac nhau. Trong trudng hop
nhu vay ta ndi rang hé phuong trinh khong tuong thich. Ta ¢ thé bo bot
nhitg quan sat phy, khong thiét thuc va duong nhu co v& lang phi dir liéu.
Céch giai quyét t6t nhét 1a st dung phuwong phap binh phuong tbi thiéu da
duoc xay dung tu dau nam 1980 cua nha toan hoc Pic 1a Kar Friedrich

Gauss.
2.3 Pinh vi twong ddi thoi gian thue GPS (DGPS Differential GPS)

DGPS la mdt k§ thuat dinh vi tuong ddi dua trén ma, trong do st dung 2
hay nhiéu hon may thu dong thoi dé theo ddi cing mot vé tinh (Hinh 2.4).
Phuong phap nay sir dung c6 thé dat dugc do chinh xac cip m trong ché do
thoi gian thuc. Thuc té phuwong phap nay dua trén co s 1a sai s6 GPS trong
khoang cach khong chinh xac da do dugc can thiét phai gidng nhau dbi véi ca
may thu tir xa va may thu gbc, mién 1a d6 dai day gdc ndm trong khoang vai
tram kilomet. Do chinh xac cta phuong phap DGPS phu thudc vao khoang

cach gitra tram chuan va vi tri may thu GPS can x4c dinh vi tri.

Trong hé thong DGPS, may thu tham chiéu chuan duoc giir ¢6 dinh tai vi
tri toa d6 da biét trude. Phan mém duoc hd tro trong may thu gbc sir dung toa
do géc dé xac dinh chinh xéac toa d6 caa vé tinh, nhan duoc theo duong thong
tin v tuyén, dé tinh toan khoang cach téi mdi vé tinh trong tam nhin. Phan
mém nady c6 nhiéu sy khac biét gitta khoang cach tinh toan dugc va khoang
cach khong chinh xéc di do duoc, nén gy ra nhiing sai sé xac dinh khoang
cach (hay do chinh xac DGPS). P9 chinh x4c niy duoc truyén di theo dang
chuan goi 1a RTCM t6i may thu tir xa thong qua két ndi truyén thong. Tai
thiét bi & xa s& st dung d6 chinh xac DGPS dé lam bu sai s6 do dugc tai may
thu tr xa nay. Do chinh xac thu duoc tir phuwong phap nay bién doi trong
khoang tir Im dén 5m. Do chinh xac nay phu thudc vao khoang cach giita

may thu tir xa va may thu chuan dit ¢ vi tri da biét, toc do truyén cua do chinh
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xac RTCM DGPS, va sy thuc hién cua thiét bi nhan ma C/A. Do chinh xac sé

cao hon néu khoang cach gitta may thu goc va may thu tir xa ngan va toc do

truyén cao.

—. User (Remote) Receiver
at unknown location

Reference Station Receiver
located at known point on datum

Hinh 2.4 : Hoat dong DGPS trong thoi gian thuc
2.4 Tin hiéu din dwong tir vé tinh trong hé thong GPS
2.4.1 Céu tric tin hiéu
M&i vé tinh GPS dong thoi truyén phat trén hai bang tan L1 = 1575,42 MHz
va L2 = 1227,60 MHz. Séng mang cua tin hiéu L1 gdm 2 tin hiéu thanh phan:
+ Thanh phan dong pha duoc diéu ché nhi pha boi chudi dir liéu 50bps
va mot ma gia ngiu nhién goi 1a ma C/A, ma nay gém 1023 chip lién
tuc c6 chu ky 1a Ims va tan s6 chip 1a 1023MHz.
+ Thanh phan pha vuéng goc ciing duge diéu ché nhi pha boi chudi dir
liéu 50bps nhung voi mdt ma gia ngau nhién khac duoc goi 1a mi P,

mi nay c6 chu ky 13 1 tudn va c6 tan s6 chip 1a 10,23MHz.
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L1 CARRIER 15375.42 MHz

WWAMAWANAWMAWAA > > L1 SIGNAL
C/A CODFE 1.0230MHz
o rinannnrrre ) (::)

NAV/SYSTEM DATA S0 Hz

_I_I_I_I_I_I_I_ @ Modulo 2 Sum
P-CODE 10.23 MH=

g A+)

L2 CARRIER 1227.6 MH=z f
AWV D> 12 sronar

Hinh 2.5: Tin hiéu vé tinh GPS
Nguoc lai véi tin hiéu L1, tin hiéu L2 duoc diéu ché chi voi mdi chudi

dir liéu 50bps va ma P, mic du khong cé chirc ning truyén chudi dit liu
50bps.
L1 (hoac L2) dugc sir dung cho cac muc dich sau:
« Pé ting do chinh xac trong do ludng cu ly ddi véi cac tmg dung chinh
xé4c bang viéc st dung pha song mang.
+ Cung cap d6 chinh xac trong do luong bang hiéu tng Doppler.
» Tan s6 Doppler duoc tich phan bang cach dém sb chu ky cua song
mang thu dugc.
Viéc sir dung ca hai tan s6 L1 va L2 mang lai cac loi ich 1 cung cip kha
nang do luong chinh xac thoi gian tré truyén cta tin hiéu khi qua tang dién ly.
Viéc thay ddi ca van toc pha va van tbc nhom cua tin hiéu khi xuyén qua
cac tang dién ly 1a nguyén nhan chinh gy ra sai cu ly.
Cac 16i cy ly tir 10+20m 13 binh thuong va thinh thodng con 16n hon
nhiéu, boi vi su tré truyén cia tin hiéu do tang dién ly gay ra thi khong ty 1é
vé6i tan sd. Lai cu ly do tang dién ly c6 thé duoc danh gia mot cach chinh xac

bang cach so sanh thoi gian dén cia tin hiéu L1 va L2.
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| X120 .| BPSK Modulator | - 6dB 12
7y 1227.6
MHz
,| - 3dB
BPSK Modulator
X 154 )
> L1
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| limiter F, clock - P(Y) code / }\(Y) code + data
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Other information Data generator Hinh 2.6: So do cau triic tao tin hiéu vé tinh GPS
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2.4.2 Tinh chit va thanh phan cia tin hiéu GPS
a) Chudi dit liéu 50bps

* Dir li€éu hanh trinh quy dao cua v¢ tinh hay nién lich

MB&i vé tinh truyén phat ra dit liéu vé hanh trinh qu dao ctia n6 dugc goi
la Almanac, dua vao do nguodi sir dung tinh toan vi tri ciia moi v¢ tinh trong
hé théng vé tinh GPS tai moi thoi diém. Dir liéu vé hanh trinh quy dao thi
khong du chinh x4c dé xac dinh vi tri nhung né ¢ thé duge luu giit trong may
thu trong nhiéu thang. Do 1a co sé dé xac dinh vé tinh nao nhin théy duoc vi
tri may thu, dé may thu c6 thé xac dinh nhing vé tinh d6 ngay khi mo mady.
Dir liéu vé hanh trinh quy dao con sir dung dé xac dinh gan ding d6 dich tan
Doppler ctia tin hiéu dé tro gitip qua trinh thu tin hiéu nhanh chéng tir vé tinh.

* Dir liéu tam thoi

Dt liéu tam thoi tuong tu nhu dit liéu hanh trinh quy dao, nhung né xéc
dinh mot cach chinh x4c hon nhiéu vi tri ciia vé tinh dé chuyén doi thoi gian
tré cua tin hiéu tir d6 udc lugng vi tri ctia nguoi sit dung. Nguoc voi dir liéu
hanh trinh quy dao, dit li¢u tam thoi cho vi tri thuc té cua vé tinh va chi duoc
truyén bai vé tinh d6 va dir liéu nay chi ton tai trong vai gio.

* Dir liéu vé thoi gian

Chudi dir liéu 50bps gém ca tin hiéu mdc thoi gian. Viéc ddanh mdc thoi
gian duoc sir dung dé thiét 1ap thoi gian truyén cta nhitng diém cu thé trong
tin hiéu GPS. Thong tin nay 14 rat can thiét dé xac dinh thoi gian tré truyén
lan ctia tin hiéu tir vé tinh dén nay thu dé do cu ly.

* Dir lidu vé tré truyén do tang dién ly

Nhiing 16i x4y ra khi do cu ly do anh huéng cua tang dién ly mot phan
c6 thé loai bo bang cach danh gia su tré trong truyén song cua tang dién ly khi

truyén chuoi dir liéu.
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+ Thong tin vé tinh trang vé tinh

Chudi dir liéu ciing chtra dung thong tin lién quan vé tinh trang hién tai
ctia vé tinh dé may thu co thé bo qua vé tinh d6 néu n6 khong hoat dong tot

b) Céu tric cta ban tin dan duong

Mot ban tin hoan chinh gém 25 khung, mbi khung chtra 1500 bit, mbi
khung lai duoc chia thanh 5 khung phu, mdi khung phu chira 300 bit, mdi
khung phu gém 10 tr, mdi tir 30 bit, cac bit nhan dang ctia mdi tir dugc phat
di dau tién. Vi thé, véi tbc do 50bps can phai mat 6s dé truyén mot khung phu
va 30 gidy dé truyén hét 1 khung. Viéc truyén hoan tit 25 khung thong tin dan
duong doi hoi mat 750 gidy hay 12,5 phut.

Ngoai trtr thinh thoang thong tin dugc cap nhat thi cac khung phu 1, 2 va
3 1a khong d6i va téc do truyén lap lai voi mdi khung 13 30 gidy, con khung
phu 4 va 5 thi 1an luot thay nhau 25 1an. 25 phién ban cua khung phu 4 va 5
dugc xem nhu 25 trang tir 1 dén 25. Do d6, ngoai trir viéc thinh thoang cap

nhat thi mdi trang ctia 25 trang nay duoc lip lai sau 750 gidy hay 12,5 phut

SUBT‘“ME K— ONE SUBFRAME = 300 BITS, 6§ SECONDS —

1 TLM | HOW | SY CLOCK CORRECTION DATA | |
ONE
2 TLM | HOW | S¥ EPHEMERIS DATA (1) DATA
3 TLM | HOW | SV EPHEMERIS DATA (ll) FRAME
25 PAGES OF SUBFRAME 4 AND 5 = 12.5 MINUTES
4 TLM | HOW | OTHER DATA {IONO, UTC, ETc) | 1500 BITS,
30 SECONDS
5 TLM | HOW | ALMANAC DATA FOR ALL SVS L
K—  ONE WORD = 30 BITS, 24 DATA, 6 PARITY —
TLM
TELEMETRY WORD | 8-BIT PREAMBLE DATA PARITY
HOW
HANDOVER WORD 17-BIT TIME OF WEEK DATA | PARITY

Hinh 2.6: Cau triic khung ban tin ddn dwong
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Mbi khung phu bat dau véi mot tir diéu khién xa TLM, 8 bit dau tién caa
TLM la phan mé dau dé cho may thu c¢o thé xac dinh duoc khung phy bat dau
khi nao, phﬁn con lai cia TLM chira cac bit chan 1¢ va thong tin vé do xa, nd
chi ¢o tac dung dbi v6i nguoi sit dung duoc cho phép va khong phai 1a thanh
phan co ban. Tir thir 2 ctia mdi khung phu dugc goi 13 tir chuyén giao HOW.

+ S6 dém Z Z-Count

Thong tin chira HOW duoc truyén tir 29 bit goi 1a sé ¢ém Z (Z-Count).
Z-Count thi khong duge truyén nhu 1a 1 tir don, nhung mét phan cia no thi
duoc truyén trong HOW. Cac diém dau cta cac Z-Count duoc phat ra boi
thanh ghi X, ctia may phat mi P trong vé tinh sau mdi 1,5 gidy. 19 bit thap
cia Z-Count duoc goi 13 thoi gian cua 1 tudn (TOW), n6 cho biét sé lugng
cac X, dau da xay ra tir khi bat ddu cta tuan hién hanh. Khoi dau cta 1 tun
xay ra tai X, ddu tién vao giita dém cua ngdy thir 7 va sang chi nhat. TOW
tang tr O tai thoi diém bat dau cta tuan dén 403.199, sau do trd lai 0 vao thoi
diém bat dau cta tudn ké tiép.

TOW 0 thi ludn xdy ra tai diém bat dau khung phu 1 cta khung thtr nhét.

Mot phién ban cia TOW dugc rat gon chira 17 bit cao, tic la g(‘A)m 17 bit
cua HOW.

END/ST
I A A A A
! T40 T40 &

40 Q\\§ epochs

Hinh 2.7: Moi quan hé gita HOW va TOW
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Tir d6 may thu c6 thé sir dung phan dau cuia TLM dé xac dinh mot cach
chinh xac thoi diém bat dau cua khung phu, do d6 xac dinh dwgc phuong
phap xac dinh thoi gian truyén ciia cac phan tin hiéu GPS

+ SO tuan GPS (WN)

10 Bit cao cua Z-Count chira sd tudn GPS, né 1a modulo ctia 1024 tuan.
Trang thai cia 0 dugc dinh nghia rﬁng, tuan d6 duoc bat dau voi X dau xay
ra gan dung vao gitta dém ngay 05/1/1980 hay sang ngay 06/1/1980. Boi vi
WN 1a modulo ctia 1024 xay ra ctr mdi 1024 tuan va may thu GPS phai duoc
thiét ké dé thich nghi véi no.

WN khong phai 1a mot phan cia HOW nhung né 13 10 bit dau tién cia tir
thur 3 trong khung phu 1.

+ Xac dinh khung va khung phu

3 Bit dau cia HOW duoc stir dung dé xac dinh khung phu nio trong 5
khung phu dang duoc truyén phat.

Khung dang dugc phat c¢6 thé duge xac dinh tir TOW duoc tinh tir HOW
ctia khung phu thir 5. TOW nay 1a TOW tai diém bat dau ctia khung ké tiép.

+ Théng tin bang khung phu

Ngoai TLM va HOW xuét hién trong cac khung phu thi nhiing thong tin
sau dugc chira trong 8 bit con lai ctia khung phu tir 1 dén 5.

c) Ma C/A va dac tinh cia ma C/A

+ Khai quét

Cho phép do cy ly chinh xac va han ché 16i do da dudng truyén: Dé thiét
1ap vi tri cia nguoi st dung trong khoang 10+100m, viéc danh gia chinh xac
cu ly tir nguoi sir dung dén vé tinh 1a can thiét.

Viéc stir dung ma C/A dé tang do rong dai tan cling 1am giam 15i trong

viéc do thoi gian tré truyén cua tin hiéu do da dudng truyén giy nén.
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G1 Shift Regisier = 1 + X° +X° ® = Exclusive Or
@ G1 and G2 Initial State = all ones
G1 Code
Lj2 |3 |4 5]a]7]&]2]10
Code L
Epoch
Shift
Conirol G2 Shifi Regisier = 1+X+X X H54HE+X
» CrA Code Chips
Lj2 |34 5]a]7]&]2]10
PEN Code” ~ *Ok * Phase TaPS
(Taps 3 & & = FEMN 31) o2 Code

Hinh 2.8: Tong quan vé ma C/A
- Cho phép ddng thoi do cu ly tir mot vai vé tinh:
- Cho phép bao vé khai cac tin hiéu can nhiéu:
Mi C/A cho phép chéng cac tin hiéu can nhiéu vao tin hiéu thu duoc
mot cach ¢d y hay vo v tir cac tin hiéu nhén tao khac.

M3 C/A lam ting kha ning can trd cac tin hiéu can nhiéu vao tir cac tin
hiéu dai tan hep.

* Dac tinh cia ma C/A

- Céu triic thoi gian

Mdi vé tinh c6 mot ma C/A duy nhét, nhung tat ca cac ma déu co su lap
lai tuan ty 1023 chip véi téc d6 1023MHz, voi chu ky 1ap lai 13 1ms.

Mdi chip hodc 1a duong, hodc 1a am, vo1 cung mot gia tri. Cuc cua 1023
chip xuét hién duge phan phéi mot cach ngﬁu nhién, nhung that ra dugc tao

boi thuat todn xac dinh dugc thuc hién boi thanh ghi dich.
- Ham twong quan ty dong

Ham ty dong tuong quan hiép phuong sai cia ma C/A 1a:
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e ;chcc« !
Trong d6:  c(t) - dang song 1y tudng hoa ctia ma C/A;

7 - Tré truyén, duoc do bang gidy;

T - chu ky ma.
Ham tuong quan ty dong 13 tudn hoan vdi 1, véi chu ky 1ms. Mot chu ky

don (nhu hinh 2.9). N6 co ban 1a 1 xung tam giac v6i dinh xung tai © = 0.

A

- 1 chu ky ma C/A = 1023 chip—
<—  1chukymiP ~6,187x10" chip =

/_ Bién d6 dinh chuén
Anh hudng do su han ché

/4
7

— - ’L’C:lChip:{

v
a

0,9775uschomaC/A
0,09775uschomaP

Hinh 2.9: Ham twong quan tu dong cua ma C/A va ma P
Trong thuc té, may thu lién tuc tinh toan gia trj ctia ham nay dé c(t) trong
tich phan ¢ trén la dang song ctia ma tin hi€u va c(t - t) la mot dang song
dong nhat v&i nhidu (ngoai trir thoi gian tré truyén t) duoc phéat & trong may
thu.
- Pho cong suat

Pho cong suat y(f) ciia md C/A md ta cong suat ciia ma phan bo trong

mién tan sO6 nhu thé nao. N6 ¢6 thé dugc dinh nghia bang cac s6 hang trong
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chudi Fourier mé rong ciia dang séng mi hoidc cac sb hang twong duong cua
ham tuong quan ty dong.
A 1 T ~ _j
Do thi cua y(f): w(f) = im — jw €c " dr
-T

T— 2 . )
Mat d6 pho cong suat

o~

e

-4, St 26 ff 023MHzchomaC/A 3 4k
fo= 10,23MHzchomaP

Hinh 2.10: : Phé céng sudt ciia md C/A va md P

Tuy nhién, trong thuc té& y(f) gébm cac dudng phd véi khoang cach
1KHz, boi vi cau tric tuan hoan Ims cua y(f).

Cong suét pho cia (1) ¢ dic tinh dang sin®(X)/x%, v6i vi tri 0 dau tién
tai 1,023MHz tr dinh trung tam.

Gan 90% clia cong suat tin hiéu nam giita cac vi tri 0, nhung phan nho
hon ndm ngoai cac vi tri 0 13 rit quan trong dé tinh toan cy ly.

- Pac tinh cia sy da truy nhap phan chia theo ma

Céc ma C/A tur cac v¢ tinh khac nhau 1a tryc giao, c6 nghia 1a véi bét cir

2 ma cy(t) va cy(t) tir 2 vé tinh khac nhau c6 su hiép phuong sai chéo:

1T ~ K ;. .
- _fcl € &, €— 1 dt =0 ddi v6i moi 1
0
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Nhu vay, khi tin hiéu tr vé tinh dugc chon dé nén phé béng cach su
dung ban sao ma cua no thi tin hi€u tr cac v¢ tinh khac coi nhu 1a tin hiéu
nhidu c6 dai tin rong, ching s& & duéi mic nhiéu. Diéu nay cho phép mot
may thu GPS tao ra duoc nhiéu dang khéc nhau cuia céc tin hi¢u vé tinh riéng
1¢ va xur 1y ching mot céch riéng r€, mac du moi tin hi¢u déu duoc phat &
cing mdt tan sb. Qua trinh nay dugc goi 13 da truy nhap phan chia theo ma.

d) Ma P va cac dac tinh cuia ma P

+ Khai quét

Mi P chu yéu duoc st dung cho nhitng ing dung trong quan sy, co cac
chtic nang sau: Tang kha nang chdng cac tin hiéu can nhiéu. Vi dai thong cia
mi P 16n hon gap 10 lan dai thong ctia ma C/A, né cho phép ting kha ning
chdng nhiéu dai tan hep xap xi 10dB.

Tang do chinh xac do cu ly: Do chinh xac trong do luong cu ly dugce cai
thién khi ma dai thong tin hi¢u tang. Nhu vay, ma P lam cho do chinh xac do
luong cu ly tang.

Do mi P 1am ting dai thong tin hiéu nén né ciing han ché duoc nhiéu
hon cac 161 do da dudng truyén gay ra.

+ Cac dac tinh cia ma P

Khéng gidng nhu mi C/A, mi P diéu ché ca hai song mang L1 va L2.
Tan s6 chip ctia mi P 13 10,23MHz, né chinh xac gip 10 1an tan sb chip cua
mi C/A va né ¢6 chu ky 1a 1 tudn. N6 dugce phat mot cach dong bod véi ma
C/A va viéc truyén mdi chip ma C/A ludn twong (mg véi viéc truyén mdi chip
ma P.

MJi vé tinh chi phat mot ma P duy nhét, k¥ thuat dugc sir dung dé phat
thi tuong tu nhu k¥ thuat phat ma C/A.

e) Ma'Y va cac dac tinh
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M3 Y dugc ma hoa tir ma P dé chéng lai su bat chudc va su tir chdi cua
ma P d6i voi nhitng nguoi st dung khong duoc chap thuan.
2.5 Céu tric may thu GPS

Trong thuc té hién nay nguoi ta st dung nhiéu loai may thu dé thu va xu
Iy tin hiéu GPS phuc vu dan dudng cho phu hop véi nhiéu loai thiét bi khac
nhau trong nhiéu linh vyc. Nhung nhin chung dé dap umg viéc thu dugce tin
hiéu GPS thi cac mdy thu déu co so d6 khéi sau:

+ Loc va khuéch dai tin hiéu cao tan

+ Poi tan va khuéch dai trung tan

+ S6 hod tin hi¢u GPS

+ Xt ly tin hi€u bang co s¢
2.5.1 Loc va khuéch dai tin hiéu cao tin

Trong may thu GPS tang dau tién ciia may thu 13 tang cao tan c6 nhiém
vu loc va khuéch dai tin hiéu GPS thu duge tir Anten may thu. Do nang lugng
tin hiéu & cta vao may thu GPS (sau Anten) rat thap va dé bi cac tin hiéu co
bang thong ké can c6 ning luong 16n hon “che khuit” nén ngudi ta phai
khuéch dai tin hiéu cao tan thém 1én tir 35dB dén 55dB dé co6 thé xir 1y tin
hiéu mot cach hidu qua & cac tang sau. Mit khéc, tang cao tan con c6 bd loc
thong dai (BPF - Band Pass Fiter) dé triét nhiéu ngoai bing ma van khong anh
hudng gi dén dic tuyén tin hiéu GPS. Bang thong danh dinh cua tin hiéu GPS
ca hai bang tan 1a 20 MHz (+. 10 MHZ cho mdi phia song mang) va nguoi ta
mong mudn st dung mot bd loc thong dai ¢ bang thong 20MHz dé loai bo
hoan toan nhiéu ngoai bing. Tuy nhién, xét trén phuong dién k§ thuat thi kho
6 thé xay dung dugc bd loc co ti 1€ bang thong trén tan s6 song mang thép
nhu thé. Nén trén thuc té nguoi ta sir dung nhiéu bo loc c6 bang thong rong dé

loai anh hudng gay nén nhiéu cao tan. Con bo loc bang thong hep (bing thong
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dung 20MHz) ¢6 dic tuyén dbc d6 1a b loc SCF (Sharp Cutoff Filter) s&
duogc sir dung sau nay khi da duoc dua xudng tan sé trung tan.
2.5.2 Pdi tin va khuéch dai trung tin

Sau khi duoc khuéch dai ¢ tﬁng cao tan, tin hiéu GPS duogc dua Xuéng
tan s thap hon goi 14 tan sb trung tan dé tiép tuc loc va khuéch dai, dugc goi
la qua trinh ddi tan. Doi tan tin hiéu GPS nham dat dugc cic muc tiéu sau:

- Nang cao hé sb khuéch dai tong vuot qua ngudng khuéch dai da
dat duoc & tang cao tan.

- Sau khi d6i tan, ti 1& bang théng tin hiéu trén tan sé trung tam s&
tang 1én, cho phép xay dung nhiing bd loc bang thong hep SCF.

- Doi tan s& dua tin hiéu GPS xudng tan sd thap hon lam cho viéc
ldy mau tin hiéu tré' nén don gian hon.

Qua trinh ddi tan duoc thuc hién béng cach nhan tin hi€éu GPS vdi tin
hi¢u dang Sin léy tor b0 dao dong noi (LO- Local Oscillator) ¢ trong bd tron
(Mix —Mixer). T4n s tin hiéu & bd dao dong co thé 16n hon hoic nhoé hon tan
s6 song mang GPS va hiéu hai tan s trung tan (IF - Intermediate Frequency).
Sau bd tron s€ co hai tin hi¢u trung tan (mdt tin hi¢u sinh ra do léy tan sb song
mang tru di tan sb b dao dong noi1 va tin hi€u con lai l1a do léy tan s bo dao
dong noi trir di tan s6 song mang thu dugc), nhung ngudi ta chi dung mot tin
hi¢u, con tin hiéu khong st dung kia dugc goi 1a “tin hi€u anh”. Chang ta co
thé loc bo tin hiéu anh nhung vi¢c thuc hién loc bd kha kho khan vi khoang
cach giita hai tin hiéu chi 1a hai lan tan s trung tan. Chinh vi Iy do d6, chiing
ta can phai doi tan nhiéu lan dé dé dang loai bo tin hiéu anh khong mong
mudn.

Thong thuong, ngudi ta hay thuc hién hai 1an doi tan dua tin hiéu GPS
xubng trung tan tir 4 dén 20MHz dé c6 thé thuc hién 14y mau & téc do hop 1y.

Ning luong tap Am & bang thong trung tan duoc tinh nhu sau:
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N=k*Tc*B
Trong d6: k =1,3806%¥10% J/IK
B : 1a bang thong tin hi¢u (Hz)
Tc: 1a hé sb tap nhiét hidu dung( K)

Hé s6 tap nhiét hi¢u dung Tc¢ phu thude rat nhiéu yéu td nhu tap am khi
quyén, tap Am nhiét anten, suy hao theo cu ly, tap nhiét may thu va nhiét do
moi truong. Nguoi ta thuong 1dy Te = 513 K va do d6, tap 4m & bing thong
2MHz s¢ la - 138,5 dBW, con tap am ¢ bang thong 20MHz 1a - 128,5 dBW.
Lay muc nang luong tin hiéu thu dugc 1a - 154,6 dBW.

Nhu vay ti I¢ SNR & bang thong 20MHz s¢ 1a:
-154,6 —5-128,5) = -26,6 (dB)
Ti 1€ tin trén tap SNR cua tin hi¢u bang thong 2MHZ ¢ 1a:
(-154,6 —50.5) — (-138,5) = -16,6 (dB)
2.5.3 S6 hoa tin hiéu GPS

Trong may thu GPS hién dai, qua trinh xur 1y tin hi¢u s6 dugc van dung
dé bam tin hiéu vé tinh, do tua cu ly, tan s6 Doppler va giai diéu ché dir liéu
tdc do 50 bit/s. Chinh vi nhitng wu diém cua tin hiéu sé nén nguoi ta phai 1ay
mAu va s hoa tin hiéu GPS bang bd chuyén dbi tuong ty - s6 (ADC - Analog
to Digital Converter).

Hau hét cac may thu déu sir dung phuong thirc lugng tir hoa 1 bit khi lay
mAu boi khéng nhitng day 1a phuong thirc 1y mau don gian nhat ma né con it
chiu anh huéng bai sy thay d6i mirc dién ap. Chinh vi thé, may thu loai nay
khong can sir dung bd tu dong diéu chinh hé sd khuéch dai AGC ( Automatic
Gain Control). Tuy vay, khi xuat hién tap tring c6 mirc ning lugng cao hon
murc nang lugng tin hi¢u thi viéc léy mau (chon lya bit 0 hay 1) s& rat kho

khan. Thém vao do, lugng tir hoa 1 bit cling gay ra suy giam ti 1€ tin trén tap
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khoang 2dB va “hiéu tmg giir chd” dbi v6i nhidu ning luong cao lam tin hiéu
dé bi anh hudéng béi nhiéu.
2.5.4 Xir ly tin hi¢u bang co sé&

X ly tin hi€u 1a qua trinh thuc hién céac thuat toan trong thoi gian thuec,
str dung cac phan cimg va cac phan mém ctia may thu nham cung cép, tim va
bam tin hiéu tin hiéu GPS, sau d6 tién hanh giai ma ban tin dan duong dé do
dac tua cu ly theo mi hoic pha song mang va tinh toan tan sé Doppler. Tir do,
xéc dinh chinh x4c vi tri may bay trong khong gian. Pé 1am rd hon ta lan luot
tim hiéu vé qua trinh tim va bam tin hiéu tin hiéu GPS trong may thu. Ta c6
thé chia nho quy trinh hai phan:

+ Bam tan s6 va pha song mang

+ Bam ma va giai trai pho tin hi¢u
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Anten
Tang cao tan Tang trung tan thur nhat Tang trung tan thu hai
BPF Amp Mix.1 BPF Amp Mix.2 BPF Amp
> e > e > —> —
LO A
T LO
Dao dong T6ng hop tan sd v
2 > | ADC
chuan >
Pinh thoi Diéu khién ngét
Tin hiéu trung tan da dugc s6 hoa
Y A o A 2 x
Truy c@p va badm ma tin hi¢u GPS v D ligu phy tro (h¢ thong dan
v LA i X duong quan tinh, dong hod do
Truy cap va bam sang man Xu ly thong tin dan <
Yo & mane . o cao. LORAN C
L »| Ddng bd bit dit lidu » duong (co the co chira bo
Giai didu ché ban tin din duong loc Kalman) Thong tin din dudng
—_—>
Do tua cu ly theo ma hodc theo song mang (i tri, toe do, thoi gian, tan
Hinh 2.12: So d6 khoi nguyén 1y ciia 1 mdy thu GPS 50)
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2.6 P) chinh xac ciia hé thong GPS va cac nguyén nhan giy sai s6
2.6.1 Dy chinh xac ciaa GPS

Truéc khi ¢ bat ky mot su so sanh nao gitra GPS véi cac h¢ théng khac,
chung ta can hiéu vé GPS. Nguyén 1y hoat dong cua GPS rat don gian, biét
khoang cach téi 3 diém di biét s& cho ta mot vi tri chinh xac, trong GPS
nhitng diém da biét 1a cac vé tinh.

MGdi vé tinh phat mot bd ma duy nhat trén dai tin L ¢ hai tAn s6 1a L1 va
L2. Céc thong sd quy dao va dong hd chinh xac duoc cic tram mit dat cua
khau diéu khién do dac va diéu khién. Lich vé tinh chinh x4c va thong tin hiéu
chinh déng ho 1a dir lidu dugc phat cho timg vé tinh, vi né dugc phat tir tram
diéu khién chu dé mdi vé tinh biét thoi gian va lich vé tinh cho chinh xac. Do
vay, dir li¢u nay lién tuc duoc chuyén to1 ting vé tinh.

Dbi v6i ngudi st dung hé théng thi mubn c6 duogce vi tri chinh xdc can
phai xac dinh khoang cach t6i it nhat 3 vé tinh. K¥ thuat dugc sir dung dé do
khoang céach nay la tao ra cdc ban sao ma nhan dang v¢ tinh trong may thu 1ol
dich chuyén né theo thoi gian cho dén khi thu dugc twong quan véi tin hiéu
v¢ tinh. Gia tr1 do dac nay duoc goi 1a khoang cach gia, do tur 4 vé tinh phai
duoc thuc hién dé giai 4 an chua biét trong cac phuong trinh, do la toa do X,

Y, Z cua vi tri va T 1a thot gian chinh xéc.

Sai s6 trong viéc xac dinh vi tri phu thudc vi tri cia 4 v€ tinh duoc biét
nhu thé ndo, dic tinh hinh hoc cua vé tinh va dd chinh xac khoang cach gia do
duoc ra sao? Nhu vay, thuc sy c6 4 nguén sai s6 chinh anh huong dén do
chinh xac cua viéc xac dinh vi tri cua hé théng GPS. P6 1a sai s6 trong phﬁn
vé tinh va phan diéu khién, sai s6 do thoi gian phat truyén, sai sé do dac cua

may thu, sai s6 cta nguoi st dung UERE.
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2.6.2 Cac nguyén nhén gay sai so
% Sai s6 do bau khi quyén
a) Tang dién ly va tang d6i luu

Bat ky tin hiéu dién tir ndo truyén qua méi trudng ion hod ciing chiu
anh hudng cua tinh chat khuyéch tan. Lam cac tin hiéu GPS chiu anh hudng

ctia tinh chat khuyét tan phi tuyén cia méi truong nay

Tang dbi luu 1a mot tang khi quyén trung tinh, anh hudéng ciia n6 1én tin
hiéu dinh vi khong phu thudc vao tang sb tin hiéu va do vay sai s6 do né gay
ra khong thé xac dinh dugc khi dung cac gia tri do ¢ hai ting sb. Anh hudng

ctia tang d6i luu véi tin hiéu dinh vi ¢6 thé dugce liét ké nhu sau:
- Kéo dai thoi gian truyén tinh hiéu (range delay).
- Tao ra céac hién tuong khiic xa khi tin hiéu truyén qua.
- Lam yéu tin hiéu truyén qua

- Dao ddng tin hi€u ¢ tang s6 cao gay ra do nhiing bién doé1 c6 bién do

thap xay ra & mot s6 cho trong tang ddi luu.
b) Sai s6 do quy dao vé tinh

Pé xac dinh duogc vi tri va tde do cua may thu tin hiéu GPS nguoi s
dung phai biét phai biét duoc vi tri ctia vé tinh tai thoi diém phat tin hiéu. Sai
sb6 do quy dao v¢ tinh Ia rat quan trong, c6 anh hudng truc tiép dén toi d6
chinh x4c cua két qua dinh vi vi tri tdt d6 va thoi gian cia may thu. Chuyén
dong ciia vé tinh trén quy dao do c6 nhiéu tic dong nhu: Tinh khong dong
nhat gitta Trong Truong Trai Dat, anh huong cta strc hiit mit tring, mat troi
va céc thién thé khac, st can cta bau khi quyén, ap luc cua birc xa mat tro...
lam cho v¢ tinh chuyén dong léch quy dao cua no. Vi tri tuc thoi cua vé tinh
chi c6 thé xac dinh theo mé hinh chuyén dong dugc xay dung trén co s cac

s0 li€u quan sat tir cac tram.
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% Sai s6 do vé tinh, may thu
a) Sai s6 dong ho

Tuong ty nhu thong sé quy dao, thong sb thoi gian cia vé tinh bao gdm
ca gia tri thoi gian hién tai va gia tri tién doan, ciing dugc xac dinh tai cac
tram diéu khién tai mat dat va truyén nguoc 1én vé tinh dé dugc mi hoa vao
dir liéu vé tinh va truyén di. Qua trinh xac dinh thoi gian vé tinh theo hé
chuan GPST va qua trinh tién doadn thoi gian déu chira dung sai s6, duoc goi

la sai s0 do dong ho vé tinh.
b) Sai s0 do nhi€u tin hi¢u

Céc phép do ma va do pha cua tin hiéu GPS diéu bi anh huong boi nhiéu
ngau nhién (random noise), thudng duge goi 1a nhiéu tai may thu, bao gom rat
nhiéu nguén khac nhau: nhiéu gay ra do anten, do cac bg khuéch dai, do cac

day din, do may thu, do cac ngudn khac nhau.

Anten cua may thu khong chi thu tin hi€u di thang tir v¢ tinh t&1 ma con
nhan ca cac tin hi¢u phan xa tir mat dat va moi trudong xung quanh. Sai s6 do
hién tuong nay gay ra dugc goi 1a sai s6 do nhiéu xa cta tin hiéu vé tinh.

% Sai so do nguwoi sir dung

La 161 cua nguoi st dung, sai s trong qua trinh do va ghi nhan so li¢u
khong chinh xac hodc khi nhap sai s6 li¢u vao may tinh cling 1a nhirng nguyén
nhan gay ra sai sO, nhung sai sO nay c6 thé stra chita dugc néu phat hién kip

tho.
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CHUONG 3: UNG DUNG HE THONG PINH VI VE
TINH TRONG NGANH HANG KHONG

3.1. Han ché caia hé théng din dwong truyén thong

Bang 3.1: Cac han ché ciia hé théng dan dwong hién tai

NDB VOR/DME ILS /DME

Han ché vé tdm phu song X X X

Kho khan lap dit tai cac

vung sau xa va cao vi thiéu

kA X X
cac chi dan vé dan duong
Kho khan 1§p dat tai mot sb N
cang hang khong
Thiét bi cii, tinh ning kém X X X
Puong bay dat doc theo cac
hé théng nén kéo dai hanh

X X

trinh bay
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3.2. Cu tric hé thong Testbed
Nhim khic phuc mot phan nao cta nhitng han ché trén, ching ta xét

hé théng méi d6 1a hé thong sir dung thong tin vé tinh dé dan dudng.

<GPS ConstellaD
~ N

Eﬂzy ; TUP

| N
/T QA

- Testbed User
Testbed Ref. Stn Testbed Master Station Testbed VHF Stn Platform
¢ Collects GPS ® Processes TRS data ® Receives SBAS ® Receives
meas. & data . . messages from TMS GPS
. Determines GPS & SBAS data
Formats/sends corrections & integrity ® Re-broadcasts
- T S QRASQ ¢ Computes

* Monitors & displays status of

\ Satellite Operations Center
O GPS & testbed elements

Hinh 3.1: Cdu triic hé thong
3.3. Cac hé thong ting cwong din dwong

Do cac han ché ndi tai cua timg hé thong (GPS,GLONASS), d6 14 kha
nang khong dap tmg dugc do chinh xac (accuracy) , tinh toan ven (integrity),
murc do tin cay (reliability) cho yéu cau dan dudng hang khong trong moi giai
doan cua chuyén bay, dic biét 13 hoat dong tiép can chinh xac va ha canh, cho
nén cac hé thong ting cudng din dudng vé tinh dugc thiét 1ap dé thoa man
cac han ché cua cac hé théng do.

Céac hé thdng ting cudng dan dudng vé tinh d6 1a: Hé thdng ting
cuong dién rong SBAS va hé théng ting cuong cuc bd GBAS. Hé thong tang
cudng trén may bay ABAS 1a mot hé thong doc 1ap hodc 1a chirc ning tich
hop trong may thu GPS trén may bay dé cung cp kha ning bao dong vé tinh

trang cac vé tinh din duong, dong thoi két hop sé liéu dan duong tir cac
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ngudn khac trén may bay dé ting cuong muc do san sang va do chinh xac

dinh vi trong moi giai doan cua chuyén bay.

3.3.1. Hé thong SBAS ( Satellite Based Augmentation System )

Dtr liéu

1én GEO

- Xt Iy dit

ligu

- Giam sét
hé théng

- Cung cap Mang ISDN

tin hi¢u

SBAS | mat dat

Hinh 3.2: Céu triic hé thong SBAS

Sarellite Based
Angmentation System

GNSS siznal //
w ; é’;:"} /L/B;'LS sigmal
Global Navigation o
Satellite System . /// ;ﬁ‘\ /
o 2 e
VHS = leferent]a corrections DGIVSS
_— — SRS Feceiver
Autenza = , Data Lmkss/ / / Integrity. and approach
GPS - data
Antenna 'l Gr} 2:!.15 /J’
= I e -
- Salelhte Based
ﬂ——____ | \Ié Aungmentation
e System (SBAS) sigmals
e S T
‘ Data and control

Hinh 3.3: H¢ thong SBAS
» Cau trac va nguyén ly hoat dong
SBAS La nhiing hé thong hd tro cho vé tinh vé ting d6 rong ving phu
song, truyén gui tin hiéu cho cac thiét bi thu. Hé thong bao gém nhiéu tram
dudi mat dat, nhitng tram nay ldy tin hiéu tir 1 hay nhiéu vé tinh, hodc 1a

nhitng thong tin vé moi truong cd theé lam anh hudng dén tin hi€u cia nguoi
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dung. Sau khi ldy nhing thong tin trén thi cac tram s& thuc hién 1 phép tinh
toan ra nhimg sai s6 réi s& gui tra lai cho vé tinh, truyén dén nguoi sir
dung.Tuy SBAS duoc thiét ké va thuc hién véi 1 quy mo 1én nhung no6 lai bi
gidi han béi nhilng quy tic cia T6 chirc Hang khong Dan dung Quéc Té
ICAO, va no6 chi duoc truyén theo 1 dang thong bao dac biét va tan sb phai
phu hop voi Hoa Ky - Wide Area Augmentation System.

Cac dir liéu nay duogc chuyén dén cac tram diéu khién chinh MCS
(Master Control Station) qua mang s liéu ISDN trén mit dat , cic tram nay
s€ xu 1y dir ligu dé xac dinh mirc do ven toan, hiéu chinh vi sai, cic thong tin
16i thang du , thong tin tang dién ly cho mdi vé tinh dugc giam sat va thiét
lap cac tham s6 dan dudng cho vé tinh quy dao dia tinh (GEO).Thong tin nay
dugc gui dén tram vé tinh mat dat (GES) va duoc tai 1én cung véi thong diép
dan duong GEO dén cac vé tinh GEO. Cac vé tinh GEO nay s& quéang ba dix
liéu nay trén tan sb6 L1 duoc diéu ché tuong tu nhu tin hiéu GPS/GLONASS.

pé cung cép muc dd ven toan cho toan bo hé théng , SBAS s€ xac minh
tinh ven toan ndi tai trong h¢ théng va dua ra mot sd xu ly can thiét dé dam
bao cac yéu cau hoat dong SBAS.

May thu SBAS ctia may bay s& xir 1y : (1) Dir liéu mirc d6 ven toan dé
dam bao vé tinh duoge st dung dang cung cip céc dit liéu dan dudng hop 18,
(2) cac hiéu chinh vi sai va dit liéu thong tin tang dién li dé ting cuong do
chinh xac phép giai nghiém vi tri may bay , (3) cac dir li¢u do cu ly tir 1 hodc
nhiéu vé tinh GEO dé xéc dinh vi tr.

Panh gia hé thong
a. Uu diém
- Cung cap thong tin vi tri 3 chiéu chinh xac , lién tuc cho moi giai
doan cua chuyén bay tir hoat dong dudng dai trén dai duong dén tiép can

chinh xac cap 1.
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- Cung cép chirc ning din dudng nhit quan tai moi noi trén trai dat
cho phép giam thiéu tai nan do viéc sir dung nhiéu hé théng dan duong khac
nhau.

- Pon gian ho4 thiét b trén may bay.

- Tang dung lugng vung troi, gidm phéan cach gitta cac may bay nho
ting d6 chinh x4c dan dudng .

b. Nhwoc diém

- Do tinh chat phan b6 cua hé théng SBAS, yéu cau su phdi hop, hop
tac qudc té chit ché , gia ting murc do phue tap trong viéc quan 1y mang .

- Chat luong dich vu ctia mang tai 1 khu vuc phu thudc vao ) luong
cac tram theo doi ¢ trong va 1én can khu vuc do.

-Van dé xir Iy thoi gian thuc trong mang dién rong yéu cau gia ting sb
luong cac tram diéu khién va GES .

- Thoi gian chuyén giao gitta cac mang SBAS kha 16n (trén 10 phut) .

- Thuat toan hiéu chinh tAng 16n cung cip dich vu din dudng tiép can
chinh xéac cap 1 c¢6 mirc d6 sin sang thdp du ciu hinh mang SBAS day du .
Yéu t6 rui ro c6 thé xuat hién néu thuat toan khong dap tmg duoc mong
mudn , diéu nay dan dén viéc chi thuc hién NPA tai mot s6 khu vuc trong
vung dich vu.

M@t s6 SBAS khac

- The Wide Area Augmentation System (WAAS)

- The Wide Area GPS Enhancement (WAGE)

- The Multi-functional Satellite Augmentation System (MSAS)

- The GPS and GEO Augmented Navigation (GAGAN)
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3.3.2. H¢ thong GBAS ( Ground-Based Augmentation System )

Céc thuat nglt Ground Based Augmentation System (GBAS) and
Ground-based Regional Augmentation System (GRAS) déu dung dé chi dén
Hé théng hd tro nhitng tin hiéu & mat dat. Cac tram dudi mit dat khong
nhimg xtr 1y nhitng tin hiéu rui rui giri vé vé tinh — phan SBAS, ma con lay
nhiing Phép do GNSS va tin hi€u cua 1 hoac nhiéu vé tinh roi gl téi nguoi

dung cudi.

i N
l Y
VDB Tx I/,// ! - e
GROUND
GPS Rx N\ STATION

Hinh 3.3: GBAS comfonents
% Chirc nang
Dich vu dinh vi cung cap boi GPS/GLONASS khong thoa min day du cac
yéu cAu vé murc dd ven toan, lién tuc, chinh xéac, sdn sang cua dan duong tiép can
va ha canh chinh xac. Hé théng GBAS van dung khai ni¢m GPS vi sai, s€ tang
cuong GPS.

SPS /GLONASS dé thoa min cac yéu cau nay. Cac dich vu dan duong
cia GBAS duoc thé hién trong hinh 3.1 .
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% CAu triic va nguyén Iy hoat dong
GBAS 1a mét hé thdng tich hop bao gdm 2 thanh phan riéng biét:
Hé thong trén mat dat GS (Ground System) va hé théng trén may bay AS
(aircraft system) duoc trinh bay trong hinh 3.3.

Hinh 3.5: Hé thong GBAS

GS cung cap cac hiéu chinh vi sai, cic tham sd ven toan hé thong, dir
liéu 16 diém cta cac phuong thire tiép can chinh xac va quang ba trén tan s
VHF dén hé théng AS trén may bay.

Thanh phan khong gian cung cap cho GS va hé thdng trén may bay tin
hiéu do cu ly ( GPS/GLONASS/SBAS ) va cac tham s quy dao . Cac gia vé
tinh dit tai san bay APL duoc thiét 1ap dé tang cuong cAu hinh vé tinh cuc
bo . Hé théng trén may bay st dung céac hi€u chinh cia GS dbi vai tin hiéu do
cu ly GPS/GLONASS va SBAS dé xac dinh vi tri v6i mtrc do chinh xac, ven

toan, lién tyc, san sang theo yéu cau.
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Cac thong tin vi tri da hi¢u chinh sai s6 s& dugc st dung cung véi dir
lidu 16 diém dé diéu khién cac hé thong chap hanh twong tng trén may bay

thuc hién tiép can chinh xac.

GNSS Satellites

ﬁite Signals

and
Navigation messages

GBAS Aircraft
Subsystem

VHF Data
Broadcast

GBAS Ground subsystem

Hinh 3.6: Cdu triic hé théng GBAS
< Panh gia hé thong GBAS
a. Uu diém
- Mot hé théng mit dat GBAS phuc vu nhidu dudng biang trong san bay
cho phép giam thiéu chi phi thiét bi .
- Cung cip dich vu dan duong da phuong thirc, linh hoat, cho phép
thuc hién tiép can cong.
b. Nhuoc diém
- Ving cung cap dich vu gidi han trong khu vuc gan san bay (dudi 30
NM) va tin hiéu GBAS chiju 4nh hudng ctia yéu tb dia hinh.
- Hién nay cac thuat todn xac dinh khoang tin cdy cua cac 16i dinh vi

cho cac cép dich vu IITa va IIIb van chua hoan thién . Kha nang v¢ tinh phat
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di céc tin hi¢éu nguy hai , va cac di thuong cta v¢ tinh hay cua tin hiéu vé tinh

gy nén cac 16i vé mirc do ven toan (Integrity) .

3.3.3. Cac yéu to anh hwéng dén hé thong ting cwong
< Anh hwéng béi nhiéu
- Nhiéu truyén hinh, cac hé théng VHF trén mat dét , Rada ...
- Tang cudng cac tan sd vé tinh dan duong (phan tap tan sb) dé giam
thiéu anh huong cta nhiéu .
< Anh hwéng do khiic xa cia tang ion
< Anh hwéng caa bo tir (Scintillation)
- Bdo tir xdy ra do chu ky hoat dong cuc dai cua mat trdi va anh hudng
nhiéu nhat tai cac ving xich dao va ving cuc quang (vi do 65°N - 72°N
15° + 10° N dén 15°+10°S) .
- Bdo tir tao boi phan bo dién tir khong dong nhét va su dich chuyén
clia tir trudng trai dat gdy nén cac hiéu tng truyén song da dudng cia tin hiéu
- Tai cac thoi diém va vi tri nao d6 trong khi quyén trai dat , mat do
dién tir du 16n lam suy giam tin hiéu cta mét hoac nhiéu vé tinh GNSS dén

20 dB hodc 16n hon trong khoang thoi gian dén vai pht
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CHUONG 4: PAC PIEM KHAI THAC HE THONG
DAN PUONG VE TINH TREN MAY
BAY BOEING 777

4.1 Gi6i thiéu hé thong din dwong vé tinh trén may bay Boeing 777

Hé théng GPS trén may bay Boeing 777 hoat dong dua trén nguyén ly
dan duong hé théng dan dudong vé tinh NAVSTAR, ¢ ddy “ngudi st dung”
(user segment) chinh 1a hé thong thu tin hiéu din dudng duoc dit trén may
bay, d6 ciing chinh 1a khéi thu nhan da phuwong thtx MMR (multi-mode

receiver).

V¢ tinh
%% %% V¢ tinh 3

Vé tinh 4

Hinh 4.1: M6 hinh hé thong sir dung vé tinh dan dwong
Hé théng dinh vi toan cau (GPS) trén may bay Boeing 777 sir dung vé
tinh dan duong véi muc dich:
+ Xac dinh chinh x4c vi tri cia may bay
+ Cung cap dit liéu cho cac hé thong trén may bay
+ Cung cap thong tin cho t6 14i.
Sau khi thu nhan nhitng thong tin vé vi tri tir 4 vé tinh trong ving quan

sat hé théng GPS sé& tinh toan va dua ra chinh xac nhitng thong sb sau:
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+ Kinh d%

*+ Vido

* Bo cao

+ Thoi gian chinh xac

+ Van toc dia hinh
4.2 M4y thu tin hi¢u v¢ tinh GPS trén may bay Boeing 777
4.2.1 So @6 khoi may thu GPS trén Boeing 777

Hé thong thu nhén tin hiéu GPS trén may bay bao gom:

+ 2 Anten GPS: anten GPS bén trai va anten GPS bén phai;

+ 2 Bo thu nhéan da phuong thirc MMR trai va phai;

+ Khéi may tinh canh bao gan mit dat GPWC;

+ 2 Tt hé théng quan 1y thong tin may bay AIMS;

+ Khéi tham chiéu quan tinh dir liéu khong khi ADIRU;

+ 2 Pong hd hién thi;

* Bus dit liéu theo chuan ARINC 629.

Hé thong bao gdm 2 anten GPS. Khéi MMR cip ngudn dén mach
khuéch dai anten. Anten bén trai thu nhén tin hiéu vé tinh va guri thong tin dén
bo thu nhan da phuong thitc (MMR) bén trai. Anten GPS bén phai s€ duoc
két ndi véi bd thu nhan da phuong thirc bén phai. Cac bo thu nhan da phuong
thure tinh toan dua ra vi tri cia may bay va thoi gian chinh xac. Dir liéu do6 di
dén cac tu cua hé thdng quan ly thong tin mdy bay AIMS (airplane
information management system) va may tinh canh béo trang thai gan mat dat
GPWC (ground proximity warning computer). Ham FMCF (flight

management computer function) trong AIMS sir dung dir liéu GPS dé tinh vi

tri may bay.
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Céc ti AIMS guri dir liéu GPS dén khdi ADIRU. Khéi ADIRU sir dung
dir liéu GPS dé hiéu chinh lai cac cam bién bén trong. Piéu d6 1am giam bot
d6 troi cta cac cam bién.

Thoi gian GPS dua dén ham tinh toan thoi gian UTCF (universal time
coordinated function) trong hé thong AIMS. Thoi gian GPS dua dén dong ho
trong budng 14i thong qua cac tir AIMS. Cac dong ho sé& hién thi thoi gian
GPS.

LRUSTATUSS
| nh'lrl‘{-'lL Fillg

KHOI THONG TIN DU

BEN TRAI LIEU Q[-.«\.\I TINH ADIRU

ANT FAIL

ANTEN GPS —

BEN PHAI I_H_ﬂj

TU AIMH (2)
PONG HO HIEN THI (2)

MMR
BEN PHAI

SO DO KHOI HE THONG
MAY THU GPS TREN BOEING 777

Hinh 4.2: So d6 khéi hé thong mdy thu GPS trén Boeing 777
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4.2.2 Nguyén Iy 1am viéc hé thong GPS trén may bay Boeing 777
a) So d6 nguyén 1y hé thong
Céc thanh phan truyén dit liéu trong hé thong:
Mbi MMR c6 mdt may cat. Ngudn 115 Vac duge dua dén cac MMR
thdng qua cac 115 VAC standby bus va transfer bus. N6 cap ngudn 12Vdc
cho timg anten twong mg thong qua cap dong truc. Cac bd khuéch dai trong

anten diing ngudn nay dé khuéch dai tin hiéu thu dugc tir vé tinh.

Anten GPS thu céc tin hiéu bang tan L véi tré khang song 1a 50 ohm.

§¥7 12V DC
+ M RF

RIGHT GPS
ANTENNA FOUER

115V AC

STBY

WAIN & | K—
MR R

115V AC
L XFER

BUS ¢ plpoweR
MNR L

CMCS BUS RIGHT

CMCS BUS LEFT

P11 OVERHEAD CIRCUIT |
BREAKER PANEL {

TIME
NARK

TIME
MARK
12v bcC
LEFT GPS

ANTENNA 8PS
DATA

GRS X
DATA

RIGHT AINS
RIGHT MMR CABINET

LEFT AINS
SFN L CABINET

LEFT MMR

Hinh 4.3: Giao tiép giita cdic khoi trong hé thong GPS
* Bus dir liéu IDS: Céc bg thu nhan da phuong thirc MMR nhan dir li¢u
tham chiéu quan tinh tir khdi chirc ning quan 1y chuyén bay FMCF
trong mdi tu ctia hé thong AIMS thong qua bus dir liéu IDS. Céc bo thu
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nhan da phuong thire sir dung chinh dir liéu nay dé khoi dong hé thong
va duy tri hoat dong ctia hé thdng trong ving tin hiéu vé tinh kém.

* Dir liéu biao dudng trung tim: Cac khéi MMR trai va phai nhan dir
lidu tir hé théng may tinh phuc vu bao dudng trung tim CMCS thdng
qua cac t ctia hé théng AIMS. Dit liéu tir CMCS cung cap ID mdy bay
va théng tin ctia chuyén bay.

+ Bus dir liéu dau ra GPS: Khéi MMR trai va phai giri dit liéu GPS dén
ca hai tu ctia hé thong AIMS. Nhiing dir liéu d6 dung dé:

- Bao cao vi tri GPS

- Bo cao tong quat dir liéu GPS

- Bao c4o thong tin vé 16i hé thong

Ca hai bo thu nhan da phuong thire trai va phai gui dir liéu vé vi tri dén

may tinh canh bao gin mit dit GPWC. May tinh GPWC str dung dir liéu nay
dé nhén biét dia hinh va chirc nang quan sat bé mat dia hinh.

+ Panh déu thoi gian: Khdi MMR trai va phai cung cdp xung thoi gian
chuan dén mdi ti ctia hé thong AIMS. Xung thoi gian chuan xuat hién
1 1an trong 1 gidy va c6 bién do khoang 4V. Cac xung nay ciing chinh
xéc gibng nhu thoi gian chuan UTC.

b) Nguyén Iy hoat dong hé théng GPS trén Boeing 777
Céac khdi MMR st dung nguyén 1y do khoang cach dé xac dinh khoang
cach gilra MMR trén may bay va v¢ tinh. Trong bd nhé cia MMR c¢6 luu céac
thong tin vé vi tri cia vé tinh tai bat ky thoi diém nao img véi quy dao cia vé
tinh d6. MMR c¢6 thé biét dugc vi tri ciia cac vé tinh vi chung chuyén dong
theo mot quy dao da dugc biét trudc.

Khéi MMR do thoi gian ké tir khi tin hiéu vo tuyén phat tir vé tinh dén

dugc may bay. Boi vi MMR da biét vi tri cta vé tinh va qua trinh truyén tin

hi¢u radio vo1 toc dd anh sang, nén nd co thé tinh dugc khoang céch.
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Tuy nhién, vi day 1a phép do khoang cach theo phuong phap thu dong,
nén khéi MMR céan phai biét chinh xéc tai thoi diém nao vé tinh giri tin hiéu.
MMR so sanh tin hi¢u v¢ tinh va tin hi¢u do MMR tao ra cung lac v61 vé tinh
phat tin hi¢u. Su khéc biét gitra 2 tin hi€u (goi la thoi gian troi) chinh 1a thoi

gian can thiét dé tin hiéu tir vé tinh dén dwoc MMR.

Vé tinh 1
Vé tinh 2

fed

KHOANG
CACH 2 =z g’
"_‘§<r

Vé tinh 3

KHOANG
CACH 1

THOI GIAN GPS

V@ tinh 4 E’E““-\.\_\

, ~. -
KHOANG CACH 4 T

KHOANG ™ %@%

CACH 3

SAI LECH THOI GIAN

XNy L L

SAI LECH THOT GIAN
Hinh 4.4: So' d6 nguyén Iy hoat dong ciia GPS

MBOi vé tinh déu c6 déng hd nguyén tir dung dé giir cho thoi gian dugc
chinh x4c. Tat ca cac vé tinh cing do chinh xac vé thoi gian. Bén trong khoi
MMR ciing c6 mdt dong ho, nhung khong phai 1a dong ho nguyén tir nén co
d6 chinh xac khong bang cac dong hd nguyén tir trén vé tinh. Do d6, khoi
MMR khéng thé c6 cung do chinh xac vé thoi gian nhu ctia vé tinh.

Khdi MMR cho réng déng hd cua minh bi hong do d§ tréi déng ho. Do
tréi nay 12 mot dai luong khong biét truéc ma MMR phai xac dinh. Do troi
dong ho chinh 1a sy khac biét gitta thoi gian cia MMR va thoi gian GPS.

Nhu vay dé tinh toan vi tri cua may bay (kinh do, vi dg, va do cao) va do
troi dong ho thi MMR can phai biét vi tri cua it nhat 4 vé tinh. Khi d6 MMR

s€ tinh khoang cach dén tat ca cac vé€ tinh tai cung moét thoi diém va giai 4
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phuong trinh cu ly tuong ing dé co duoc 4 nghiém la gid tri: Kinh do; Vi do;
Do cao; Do troi déng ho.

TAt ca cac vé tinh déu duoc déng bd theo thoi gian chuan UTC. Céc vé
tinh giri thoi gian chuan ndy dén MMR. D6 chinh x4c cta thoi gian chuan
UTC khoang 100 ns. MMR s& truyén tin hiéu UTC theo chuidn ARINC 429
va ctr mdi gidy MMR lai truyén mot xung médc c6 do chinh xéc thoi gian cao
4.3 Chirc ning cac khdi trong hé thong GPS trén may bay Boeing 777

4.3.1 Chirc ning khoi thu nhian da phwong thire MMR
a) Vi tri dat MMR (Multi- Mode Receiver)

Vi tri khdi MMR tréi & trén ké E1-2, khdi MMR trung tdm & trén ké E1-

3 va khéi MMR phai 1a ¢ trén ké E2-3

|'IE2— :IGHT MR -'IE1— E!ENTER FHER 'rEL_EE_FT MHMR
|' |l —_—
=\ 2L L E i ==
— U WL LA T LT T[I0 1 ",f'__:flf!{f._f_
BRI nnnmms=EEy ¥ : L] \f{ fy“',' il
i 1L rl LiJi ||I ‘)‘“ .,_EJ!'J'II e
AT ]S
[ S

Hinh 4.5: Vi tri dat MMR trén khoang thiét bi chinh
b) So dd chirc ning ciia khdi MMR

Bo cung cdp ngudn tao ra cac dién 4p mot chiéu thay ddi tir dau vao 28
VDC dua dén khdi MMR. MMR dua dién ap 12VDC dén day chinh giita cta
cap dong tryc anten dé cAp ngudn cho bd khuéch dai trong anten GPS.

Bo khuéch dai nhiéu thip LNA (low noise amplifier) nhan va khuéch dai
tin hi€u v¢ tinh thu dugc tir anten GPS. May thu tiép tuc tach song tin hiéu v¢
tinh va dua dén bo chuyén ddi chuyén d6i twong tu - s A/D. Qua bd chuyén
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d6i A/D tin hiéu s duoc dua dén bd vi xtr Iy. Tai ddy, bo vi xur 1y sé& tinh toan
vi tri cua may bay va cac dir liéu GPS khac. Dit 1iéu GPS di téi ham tinh toan
thong s6 quan 1y chuyén bay FMCF nam trong til cia hé thong AIMS bén trai
va bén phai.

B0 cung cip ngudn tao ra cac dién 4p mot chiéu thay ddi tir ddu vao 28
VDC dua dén khdi MMR. MMR dua dién ap 12VDC dén day chinh giita cta

cap dong truc anten dé cap ngudn cho bd khuéch dai trong anten GPS.

Bo khuéch dai nhidu thip LNA (low noise amplifier) nhan va khuéch dai
tin hi¢u v¢€ tinh thu dugc tir anten GPS. Mday thu tiép tuc tach song tin hi¢u vé
tinh va dua dén bo chuyén ddi chuyén d6i twong tu - s6 A/D. Qua bd chuyén
d6i A/D tin hiéu sé duoc dua dén bo vi xtr 1y. Tai day, bo vi xir 1y sé& tinh toan
vi1 tri cila may bay va céc dir li€éu GPS khac. Dt liéu GPS di té1 ham tinh toan
thong sé quan 1y chuyén bay FMCF nam trong tu ctia hé thong AIMS bén trai
va bén phai.

Khéi MMR tao ra 1 xung mdc trong 1 gidy va dua dén cac ta ciia AIMS.

Céc ti ciia AIMS sir dung dir liéu tham chiéu quén tinh tir FMFC trong
cac to AIMS bén trai va bén phai dé khoi dong. Khdi MMR dung cac dit lidu
nay trong ché do trg giup (aided mode) va ché do trg giup do cao (altitude
aided mode)

Khéi MMR trai thu nhan nhing tin hiéu yéu cau kiém tra va bao cio 16i
ctia hé thong trén bus CMCS (hé théng may tinh phuc vu bao dudng trung
tam) tir khdi AIMS bén trai t6i. Mach ty kiém tra gan trong hé thong sé& kiém
tra va gt bao cdo 161 dén khédi AIMS .

Pau ra ctia khdi MMR bén trai va bén phai giri dir liéu vé vi tri va tin

hiéu thoi gian chuan dén céac tii cua khdi AIMS tréi va phai.
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Khéi cam bién GPSSU ciing giri dit liéu vi tri dén may tinh canh bao gan
mit dit GPWC. May tinh GPWC sir dung chinh dir liéu nay dé nhan biét dja

hinh va chtic ning quan sat bé mit dja hinh.

FOWER .
28V 0C—— ¥ ety PN N‘\:n
A J
V QLD LOW O )
Pa NOISE  |—X |3 REVRI oy
P AlP
LEFT GPS
ANTENNA TOCAL ARINC
(STA 623.64, DSCILLATOR —> 429
WL 343,14, BL 0) J XHTRS
I
] TINE
MARK
R
0 ANALOG
Ul
0
¢ TINE
g HARK
LEFT ALMS CABINET S ARINC
ARINC 0 429
429 R XNTRS 0
RCVRS RIGHT AINS CABINET
> BITE

RIGHT AINS CABINET ~ LEFT MR
Hinh 4.6: So' d6 chitc nang khoi MMR
c) Cac ché d6 1am viéc ciia MMR
B9 thu nhan da phuong thirc hoat dong & cac ché do sau:
- Ché d thu (Acquisition mode)
- Ché d6 din dudng (Navigation mode)
- Ché d9 tro giup d6 cao (Altitude aided mode)
- Ché db tro giup (Aided mode)
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+ Ché d¢ thu (Acquisition mode)

B6 thu nhan da phuong thtc MMR tim kiém va chot tin hiéu vé tinh. BO
MMR phai tim thay tdi thiéu it nhat 4 vé tinh trudc khi bat dau cong viéc tinh
toan dir liéu GPS. B MMR nhéan céc dir li¢u sau day tir ham FMCF bén trong
hé théng AIMS khi bd MMR & ché d6 thu:

- Vi tri;

- Van téc;

- Thoi gian;

- Ngay thang.

B6 MMR st dung dir liéu tor FMCF dé tinh toan vé tinh nao co thé su
dung ngay & vi tri hién tai ctia may bay. Diéu nay giup cho khéi MMR nhan
dugc tin hi¢u tir nhitng v¢ tinh thich hop.

Néu khong co dit liéu tir hé thong AIMS, khéi MMR van c¢6 thé do tim
ra tin hiéu vé tinh. Tuy nhién, viéc do tim tin hiéu s& mat nhiéu thoi gian hon
vi khéi MMR phai tim tit ca cac vé tinh. Khi b6 MMR tim thay cac vé tinh,
n6 sé& tinh toan xem c6 thé dung vé tinh nao.

B6 thu nhan da phuong thirce MMR mat khoang 75s dé thu dugc cac tin
hiéu vé tinh khi c6 su hd trg tir dit liéu cia AIMS. BO MMR phai mét khoang
4 phut (t6i da 1a 10 phat) dé tim kiém vé tinh khi khong c6 dir liéu tir AIMS.

+ Ché d6 din dwong (Navigation mode)

Bo thu nhan da phuong thitc MMR chuyén sang ché d6 dan dudng sau
khi né tim thay va chdt it nhat 4 vé tinh. Trong ché do nay, MMR tinh toan di
liéu GPS. Pau ra b MMR trg thanh “dir liéu thd” (no computed data) khi do

chinh xac vugt qua 16 nm so vé1 vi tri hién tai.
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+ Ché @6 tro giup do cao (Altitude aided mode)

Véi 4 v¢ tinh dugc st dung, b0 MMR luu lai sy khéac biét vé d6 cao do
khéi phan tich dir liéu khong khi va din dudng quan tinh ADIRU va d6 cao
theo GPS tinh dugc. Muc dich cua viéc luu su khac bi¢t nao 1a gitp cho

MMR c6 thé udce tinh d6 cao GPS khi chi tin hiéu tir 3 vé tinh.

Trong ché d6 nay, bd MMR str dung d6 cao ctia may bay tir khdi ADIRU
va chiéu dai ban kinh trai dat thay cho “thong tin cu ly” tir vé tinh thir 4.

Bo MMR chi chuyén sang lam viéc & ché d6 trg gitip do cao khi xay ra
d6ng thoi 3 diéu kién sau day:

- BO thu nhan da phuong thurc dang & ché do dan duong;

- Hé théng chi str dung dugc 3 vé tinh c6 vi tri hinh hoc tot dé xac dinh
hiéu chinh v1 tri;

- B nho cia MMR da luu sy khéc biét gitra d§ cao quén tinh va dg cao
GPS.

- B6 MMR bit dau tro lai ché do lam viéc binh thuong khi vé tinh thir tu
“xudt hién”.

+ Ché d tro giip (Aided mode)

Bo thu nhan da phuong thitxt MMR chuyén sang ché do tro gitp trong
sudt nhitng khoang thoi gian ngan (< 30s) ma may bay nam trong ving phu
song kém chat lugng. Vé tinh ¢ vi tri hinh hoc kém 1a mét vi du vé ving phi
song kém chat lugng, nghia 1a di MMR “thay” duoc it nhat 4 vé tinh, nhung
tin hiéu tir v€ tinh khong di xa du dé MMR thuc hién hiéu chinh vi tri.

Trong ché d6 ndy, bd6 MMR nhén do cao, huéng va tdc do tir ham FMCF
ctia hé thong AIMS. B6 MMR sir dung dit liéu FMCF dé nhanh chong tro vé
ché d6 din duong khi may bay bay vao ving phu song tot. Pau ra cia MMR
trong ché do nay & dang NCD.
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B¢ thu nhan da phuong thire MMR c6 ham giam sat toan bo tin hiéu thu
RAIM. Khéi RAIM s giam sat trang thai cac cia vé tinh dang duoc MMR st
dung dé tinh toan. PAu ra ctia bd ham RAIM la gia tri udc tinh sai s6 vi tri
GPS. Gia tri nay duoc dua dén ham FMCF ciia hé thong AIMS. Ham FMFC
str dung gia tri wdc tinh nay dé quyét dinh xem né6 c6 thé sir dung dir liu GPS
cho viéc dan duong hay khong.

+ Dud6i day 1a cac gia tri ma khéi MMR c6 thé xac dinh

-Vido

- Kinh d%

- b0 cao

- Thoi gian chuan UTC

- Ngay

- Van tdc theo hudng Pong/Tay

- Van tdc thang dimg

- Track angle

- Sai s6 vi tri GPS udc tinh (autonomous integity limit)

- Vi tri v¢ tinh

- Trang thai cia MMR
4.3.2 HE THONG DAN PUONG QUAN TINH ADIRS

a) Cac thanh phan hé thong ADIRS

tong Hé théng ADIRS c6 cac thanh phan sau:

- C4c ong khong toc

- Ong thu tinh 4p

- Cac khdi dir liéu khong khi

- Khéi ADIRU

- Ong thu nhan TAT
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- Cam bién gbc tan

- Khéi SAARU

- DPdng hd chi thi tu thé bay thi cap.

Céc khdi ADM lay ap suét tir 6ng khong toc va 6ng thu tinh ap roi
chuyén cac dir liéu nay thanh dang phu hop véi tiéu chuan giao tiép ARINC
629. Sau 46 ADM chuyén ching dén ADIRU va SAARU

Cac ta cua hé théng AIMS nhan tin hiéu TAT (nhi¢t do khong khi toan
phan) va tin hiéu goc tan dudi dang analog. Cac tii ctua hé thong AIMS
chuyén c4c tin hiéu thu thanh dang sb va giri ¢én ADIRU va SAARU.

Céc ti ndy cling nhan dit liéu tir ADIRS va AIMS va hién thi chiing 1én
cac man hinh PFD va ND

ADIRU str dung céc dir liéu sau day dé tinh toan va cung cap di liéu dén
cac hé thong cua nguoi dung:

- Ap sut téng;

- Ap suat tinh;

- Nhiét do téng;

- Goc tan.

ADIRU str dung 6 con quay laser va 6 gia toc ké dé tinh va cung cap dir
liéu tham chiéu quan tinh va dir liéu dan duong dén cac hé thong nguoi dung.

SAARU 1a mot ngudén du phong dé cung cap thong tin vé tu thé bay,
huéng va dir liéu khong khi. Khéi nay ciing can 4 thong tin dau vao nhu
ADIRU dé tinh toan va dua thong tin dén cac ho tiéu thy. N6 sir dung 4 con
quay soi quang va 4 gia toc ké dé tinh toan va cap thong tin dén cac hé théng
can thiét. Dong hd du phong chi thé bay ldy dit liéu theo chudn ARINC 429
tir SAARU dua dén.
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CONG-TAC
ADIRU

KH01 DU LIBY K
ADM (3)

BUS D[EEK}utN : PONG HO
ARINC 629 3) KHOISAARU CHI THE BAY
DU PHONG
DULIEU ADIRU

DUA DEN:
RO - PFD
.' TUQUANLY _ND
. THONG TIN AIMS (2)

CAM BIEN GOC TAN (2)
Hinh 4.7 : Téong Qudt Hé Théng ADIRS

b) Vi tri cac thanh phan trong hé thong ADIRS
Céc thanh phan cia hé thong dugc bd tri chil yéu trong budng 14i, trong
khoang thiét bi chinh (main equipment center) va ngoai than mdy bay.
Trong budng 1ai co cong-tic ADIRU, dén bao ADIRU sir dung ac-qui,
ddng hd chi tu thé du phong. Cac thanh phan giao tiép trong budng 1ai giao
tiép voi ADIRU la: cac khoi hién thi diéu khién trai, phai; cong tic ngudn tu

thé bay/dir liéu khi
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khoang thiét bi chinh c6 ADIRU; SAARU; cac CB cit ngudn ac- qui
va nguon so cap cho ADIRU tréi,giira, phai

|
\\: =S il 4 — - /,/
PANEL P5 TREN BAU \ | 7/
-CONGTACADIRU S \\ l /
- DEN BAO ADIRU DUNG AC-QUI ™ \g=—=a— —j = —#/
_ H I L PANEL P
=T | ua S - HIEN THI BIEU KHIEN BEN TRAI

HIEN TH] BIEU KHIEN BEN PHAI
PANEL P2
PONGHO CHI ™
TU THE BAY DU PHONG

_ PANELP3
CONG-TAC NGUON DU LIEU
KHI'THE BAY BEN PHAI

PANEL P1
CONG-TAC NGUON

Hinh 4.8 Vi tri cdc thanh phan ciia ADIRS - Buéng lGi Trong

Céc thanh phan lién quan: Khéi (assembly) cdp ngudn bén trai, giita va phai.
MG&i khéi déu co lién quan dén khéi static ADM, pitot ADM, STANDBY IND
va SAARU
4.3.3 Khoi ngudén va anten GPS

Mdi bd thu nhan da phuong thtc MMR déu c¢6 1 may cat. Dién ap
115VAC ngudn ctia may bay sir dung bién doi cung cap 28VDC cho MMR,
vira 1 nguon dién chinh vira lam dy phong

Nguén 12VDC cung cip cho 2 khéi anten GPS dugc MMR cung cip
théng qua cap dong truc dua dén. B khuéch dai trong anten GPS st dung
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nguén nay dé khuéch dai tin hiéu GPS thu duoc tir vé tinh trude khi dua dén
MMR.

FORWARD GFS AFT GPS
ANTENNA ANTEMNA
(5TA &23) (5TA &46353

SEE SEE @
— (:l\\L J/f —_—
é D{,u ﬂ LELL 'i'--""_h|II
R fﬁq;-dl };_/

;%;_1,__3@

Hinh 4.9: Vi tri Idp dét anten trén mdy bay Boeing 777

Vi tri lap dat anten GPS nam trén phan than ciia may bay.

Nhié¢m vy anten GPS dung dé thu tin hiéu tan sb bang tan L va gui chung
dén bd thu nhan da phuong thite MMR

Tr& khang cua anten GPS 1a 50 ohms
4.3.4 H¢ thong hién thi

c) Hién thi 1

/r N\
PGS INIT 173
LEST POS
(] NGD°38.0 WOT3°46.4 ]
REF AIRPORT
ol ] v
GIO UTC - VI'TRI
] 5PS P08 | GIS
] ‘-1530L N60°38.1 WO73°46.0~" [
SET IMNERTIAL ?08
L] 0o0°00.0 ooooeoo.o || O
[ ] <INDEX ROUTE> L]

-

Hinh 4.10: dinh vi tri GPS
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Ham FMCF cua hé théng AIMS hién thi trang tham chiéu vi tri va khéi
dong vi tri trén khoi diéu khién hién thi CDU (the control display unit).

Céc bo thu nhan da phuong thirc MMR gui dit liéu GPS dén AIMS. Dir
liéu GPS duoc hién thi trén khdi diéu khién hién thi CDU. Trang khoi dong vi
tri dua ra vi tri cia GPS va thot gian GPS.

Té bay c6 thé st dung vi tri cia GPS dé nhap céc gia tri khoi dong cho
khéi ADIRU.

Thoi gian chuan UTC hién thi 1én CDU khi thoi gian GPS 1a hop 1y.

a) Hién thi 2

VI TRI FMCF
HOAT PONG
/7 N
POS REF 213 ‘ POS REF 213
FRC (6PS) UPDATE FNC (GPS) UPDATE
C || N&0°38.0 WO73°4é.4 ARMED ] O NGD°38.0 W073°46.0 ARNED || (]
INERTIRNL ACTUAL 046NN INERTIAL
C || n60°38.0 wo73°46.1 Now> || ] C 1] 000°/0.0nn ]
GPS ACTUAL D.OTHNN [N
T N4D®38.1 WO73°46.4 NOW»> ] LJ|] oo0°/0.0un L]
RADID ACTURL D.2501N 4 RADIO
T ||/ N60°38.8 WOT3°45.5 NoOW> ] Tl ooo°/0.2nn ]
RNPIACTUAL PHE DNE RHP/ACTUAL EPS NAY
CI[f 1-00/0. 48NN TPDX SEA C | [ 1.eos0.46nm vrreaons || [
Ll <INDEX BRE/DIST> CI || <impex LAT/LON>
/ L
AN % /)
/ Fy

VI'TRI GPS

Hinh 4.11: tham chiéu vi tri
Trang tham chiéu vi tri thir 2 hién thi vi tri may bay theo ham FMCF.
Ham FMCF dung dit liéu vi tri GPS dé tinh toan ra vi tri ctia may bay.
Ngoai ra ham nay con dung céc dir lidu tir cac hé thong hd trg khac sau day dé
xac dinh vi tri may bay:
+ Khoi tham chiéu quan tinh dit liéu khi (ADIRU)
+ Hé théng do cu ly (DME)
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+ Hé théng din dudng gan VOR

« Pai chuan hudéng (LOC)

Ham FMFC tinh toan do chinh xac cua dit liéu dan dudng ung voi timg
hé théng. Gié tri tinh toan nay dugc hién thi trén man hinh 1a chit ACTUAL,
phia trude 13 chit xac dinh loai hé théng dit liéu (quan tinh, vo tuyén hay
GPS). Trén trang POS REF 2/3. B¢ chinh x4c biéu dién bang nautical miles

Str dung cac phim chon dong 2R- 4R dé yéu cau ham FMCF tich cuc st
dung dir li€u lua chon dé cap nhat vi tri cho FMCEF.

FMCEF bén tréai stt dung MMR bén trai va FMCF bén phai st dung MMR
bén phai. Néu MMR mdt bén bi hong thi cac FMCF c6 thé str dung MMR bén
kia.

Str dung phim chon dong 6R dé xem dinh dang vé hudng/khoang cach
hoac dinh dang kinh d6/vi dg.

d) Hién thi 3

VITRI GPS . \ ) ) , THAO DI TR
\ KHOANG CACH VA GOC PHUONG Vi U VI TRI GPS BEN VI TRI FMC \IHA” DULIEUGPS
\ \ \
/’\ \\ \ \\ N
POS REF 173 r 1 POS REF \ 103
BPS L 6P L ‘\
CI || NG0°38.0 WOT3°46.4 ] C || coo®/a.0mn \ ]
EPS R GPS R
C || N&0°38.1 WO73°46.4 ] ] GO0°/0.1un \ ]
Fre L (PRI) PME L (PRI \
T || wt0°38.0 wO73°46.¢4 ] CI || ceoc/o.0un \ —J
FRC R FHC R
|| We0 38,1 w073%46.4 1| || 3s0°70. 200 ‘ ]
EPS HNEVW §25 NAVW
] vFFed0N> || [ L] seres o> || ]
] <INDEX BRG/DIST> ] SINDEY LAT/LON?
N
\- ‘ Z X J/

Hinh 4.12: tham chiéu vi tri

Trang tham chiéu vi tri thir 3 hién thi nhitng thong tin sau:

* Vi1tri GPS;
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+ Hudng va khoang cach tir vi tri GPS dén vi tri may bay theo FMCF.
Ta c6 thé khong dua dir liéu GPS vao ham FMCF:
+ Khi trén man hinh hién thi ON, chon phim 5R dé loai dir liéu GPS ra
khoi1 ham FMCEF;
+ Khi trén man hinh hién thi OFF, chon phim 5R dé dua dit liéu GPS vao
ham FMCF;
+ Nhan phim 6R dé xem vi tri may bay theo két qua cua ham FMCF
dudi dang hudng/ khoang cach hodc kinh do/vi do .
4.3.5 Khéi dir liéu khong khi va din dwong quéan tinh ADIRU
a) Gi6i thiéu khoi ADIRU (Air Data Inertial Reference Unit)
Trén may bay c6 3 Khéi ADIRU, ching c6 2 chtc nang (ham) dung dé
cung cap: dir liéu khong khi va dit liéu tham chiéu quén tinh.
ADIRU c6 thiét bi du phong bén trong va tu dong duoc kich hoat khi co

hong hoc xay ra sao cho van gitr dugc tinh nang cua cé khoi.

- \\\\
\\\
\‘..
.
C S
~ e \\-.\\
TAY NAM PITIiA .
TRUGC (2) B
LA LAM MAT —~~ »..:_'\\ ikl
THANH KHOA —————&3 ‘f\;';)\l;ﬁ @ﬂ:ﬁ{, ﬂ

DAL OC LAP — 7

PAU NOT CHUAN 45777777
ARINC' 629

HUGNG DAN —=
LAP DAT 2t (£ !
DAU NOI NGUON | >

Hinh 4.13: Miéu ta hinh ddang bén ngoai ADIRU

ADIRU c6 thé dugc nap phan mém diéu khién tir cac ti AIMS théng qua
cac bus ARINC 629. N6 sir dung dit liéu tir cac truyén cam khong khi dé tinh
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cac tham s6 khi dong va st dung dit liéu tir gia tbc ké va con quay dé tinh cac
tham s dan duong quéan tinh.

Thanh khod dung dé ngin viéc thao khdi ADIRU khi chua thao cac dau
ndi dir liéu chuan ARINC 629 va ngan viéc lap cac cong giao tiép khi chua
lap va siét chat ADIRU. Khi lap dit khong dung, khdi ADIRU sé& khong hoat
dong.

b) Thong s6 dit liéu tham chiéu quan tinh cia ADIRU

Ham tinh toan dit liéu tham chiéu quan tinh ADIRU str dung dir li€u tur
ham tinh toan quan 1y chuyén bay FMCF trong céc ti AIMS dé thyuc hién céc
ham (tinh nang) sau:

+ Tinh toan vi tri kho1 dong ciia may bay;

+ Can chinh con quay va gia toc ké.

Ham FMCF giri cac dir liéu sau day dén ham tham chiéu quan tinh trong
khéi ADIRU:

Vi tri khoi dong: Khi to bay nhap vi tri ban dau tir khéi CDU thi gia tri
ndy di dén ham FMCF cua khoi AIMS. Khéi AIMS gui dir liéu nhap dén
ADIRU. Mach danh gia vi tri ban dau ctia ADIRU thyc hién:

+ Xac dinh lai tinh hop 1y cta vi tri ban dau duoc nhap;

* So sanh gia tri nhap véi gia tri tr GPS hodc so véi gia tri vi tri cudi

cung da duoc luu trong ADIRU néu dit liéu GPS khong co;

+ Néu gia tri nhap vao la t6t thi ADIRU sir dung n6 dé can chinh.

Can chinh con quay va gia tdc ké: Vi tri va van toc tir GPS duge dua dén
mach logic dé can chinh cic cam bién. Mach logic nay dua ra dit liéu can
chinh cho con quay va gia toc ké. Viéc can chinh nay khong hiéu chinh duoc
sai s6 ciia khoi ADIRU, ma chi 1am giam sai s6 dat khi may bay bay. Néu

khong co thong tin vé vi tri tir GPS thi khong c6 dir liéu ndo dé can chinh con
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quay va gia tdc ké. Con quay gui toc d6 quay va gia toc ké gui cac gia tri gia

toc thang dén mach tinh toan tham chiéu quan tinh (hinh 4.14).

(EROM
LEFT FLT | —— LEFT L INITIAL
conTROLS 4] ARINC \—f N JpogITION R
ARINC 29 E N
629 BUS 7| INTFC GPS LONG INITIAL 10 POSITION
T »  POSITION — R
. VALIDATION
GPS LAT .
FROM L,R n [6PS VEL
it E'éﬁﬁn pr[—cEnTER] | E
CABINETS:
- INITIAL JconrRoLs 4 T IARINE L) !
POSITION ) ARINC - L : P
- GPS LAT 629 BUS Y | ROTATIONAL |
- GPS LONG RiTes
- 6PS VEL i
T0
pvennes S BULLULLE REFERENCE
B SENSOR
E?EHT 1 [— riset u CALIBRATION [} E;kgﬂ%#;m
CONTROLS 4] ARINC | F LOGIC
ARINC 17N ry : L INEAR ,
629 BUS INTFC E ACCELERATIONS
[ | ACCELERONETER
(6
ADIRU (E3-3)

Hinh 4.14 Ham tinh todn dit liéu tham chiéu qudn tinh
4.3.6 H¢ thong canh bao gian mit dat GPWC (ground proximity
warning computer)

Hé thdng nay cung cip cho td 1ai cac canh bao bang 4m thanh hodc hinh
anh vé cu ly cia may bay so voi dia hinh bén dudi. N6 ciing tinh toan céc
thanh phan gi6 theo phuong ngang va phuong thang ding dé canh bao vé su
hién dién cua gi6 16c cho t6 bay duéi dang 4m thanh hozc hinh anh.

4.3.7 H¢ thong tinh toan va quan ly chuyén bay FMCF (flight
management computing function)

Hé thong nay cung cip céac thong tin dé quan 1y cac thong sd, hudng dan
va dan duong toi hé théng tu dong 1ai va cac dong hd hién thi. My tinh quan
Iy bay chira tat ca cac thong so clia may bay va cac dit liéu lién quan dén dan

duong.
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4.4 Cong tac kiém tra mit dat

Chi ¢6 thé tién hanh cac kiém tra lién quan dén khéi GPS tai mat dat, bao
gbm viéc kiém tra:

+ Hé théng dinh vi toan cau bén trai

+ Hé théng dinh vi toan cau bén phai

Viéc tién hanh kiém tra 2 hé théng nay cho phép ta xac dinh lai tinh ning
cua cac bg thu nhan da phuong thirc MMR.Cac bd thu nhén da phuong thirc
MMR luén ludn bao cdo tit ca tinh trang hoat dong cta chiing dén hé thong
may tinh phuc vu bao dudng trung tam CMCS ké tir khi duoc cp ngudn. Céac
bd thu nhan da phuong thirc MMR khong thyc hién thém bat ky viéc kiém tra
nao khi ta tién hanh kiém tra may tinh bao dudng MAT.

Trong thoi gian cap ngudn, cac bo thu nhan da phuong thie MMR thyc
hién kiém tra anten. Khi d06, cac bo thu nhan da phuong thirc MMR sé& kiém
tra su lién mach & cac dau ndi anten. Cac bd thu nhan da phuong thirc khong
thue hién kiém tra anten sau khi da khoi dong cAp ngudn xong.

CHON LUA KIEM TRA HE THONG

GROUND TESTS LEFT GLOBAL POSITIONING SYSTEM
RIGHT GLOBAL POSITIONING SYSTEM

SELECT ATA SYSTEM (55 i
54 GROUND PROXINLTY WARNING SYSTEM | FELECT TEST TYRE
34 YOR / WARKER BEACON SYSTER @i

24 AIR TRAFFIC CONTROL CATC) WODE S SYSTEN | @

B4 OTSTANCE MEASURING EQUISHENT :

54 AUTOMATIC DIRECTION FINDER (ADF) SYSTEN ity
54 6LOBAL POSITION-NG SYSTEM TEST ¥

5 ATNS = FLIGAT NANAGERENT COMPUTLN |

34 AIR SUPPLY CONTROL SYSTZM o
34 AIMS - CENTRAL MATNTENANCE ZOMPUTING SYSTEH  [\/ Q?EE;”E"E"T

SELECT SYSTEM TEST (2)
LEFT GLOBAL POSLTLIONING SYSTEM
RIGHT GLOBAL POSITIONING SYSTER

o] (oo

Hinh 4.15: Kiém tra hé tho”'ng & mat dat
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4.5 Cong tac bao dudng cho hé thong GPS trén may bay Boeing 777
4.5.1 Kiém tra va hiéu chinh hé thong GPS trén Boeing 777

Viéc kiém tra va hiéu chinh hé théng GPS bao gdm 2 quy trinh:

+ Kiém tra hoat dong cta hé théng GPS: TASK 34-58-00-710-801

+ Kiém tra h¢ théng GPS: TASK 34-58-00-730-801

Chu y: May bay can duoc chuyén toi vi tri ma anten c6 tam quan sat vé
tinh 1a t6t nhat. Diéu d6 rat can thiét khi thyc hién kiém tra.
4.5.2 Thao lip anten GPS

Thao anten trai va phai déu sir dung chung mét quy trinh:

* Thuc hién TASK 34-58-02-400-801

Lap anten trai va phai déu sir dung chung mét quy trinh:

+ Thyc hién TASK 34-58-02-000-801.

Chu y: Khi thyc hién thao tac 1ap phai can chil y khong dé 1 nguoi cing

lap 2 anten. Nham tranh xay ra nhing 18i (néu c6) dd mic ¢ lan thao tac lap

anten thir nhat.
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KET LUAN

Sau khi hoan thanh dd an, cung vé&i nghién ciru tai liéu va 1am quen véi
kién thtrc thyuc té dd giup em hiéu rd hon vé hé thdng din dudng qua vé tinh
NAVSTAR — GPS (Navigation Satellities Time and Ranging Global
Positioning System ). Viéc nghién ctru hé théng vé tinh din duong GPS tng
dung cho nganh hang khéng 1a rit can thiét dé nang cao chit luong, an toan
cac chuyén bay. Qua nghién ctru 1y thuyét d6 an da thyc hién duoc:

v/ Tim hiéu tong quan vé hé thong dinh vi toan cau GPS.

v/ Tim hiéu vé cac hé théng din duong vé tinh

v Nghién ctru dinh vi ctia hé théng dan duong vé tinh NAVSTAR — GPS

v/ Ung dung hé thong dinh vi trong nganh hang khong

v/ Khai thac hé thong dan dudng vé tinh trén may bay Boeing 777

Véi thoi gian ¢6 han, ciing nhu han ché vé tai lidu nén phan tmng dung

khai thac hé thong dan duong vé tinh trén may bay Boeing 777 chi ding lai
trén co so 1y thuyét, vé hinh anh va thiét 1ap van hanh hé théng GPS trén may
bay chua dugc phong phu.

Em xin chan thanh cam on cac thiy c6 trong khoa Pién da truyén day
cho em nhiing kién thirc rat can thiét dé phuc vu cho do 4n va ciing nhu cong
tac sau nay.

Em ciing xin dugc cam on thady Pham Dtrc Thuan 1a ngudi di tryc tiép
hudng dan em trong sudt qué trinh lam dd an, va giip tim mot sO tai liéu vé hé
thong dan duong dinh vi toan cau NAVSTAR — GPS,ciing nhu di mé huéng
cho em tiép can dén mot hé théng hién dai, can thiét cho linh vuc hang khong
va dang dugc ap dung ngay cang phd bién ¢ Viét Nam ciing nhu trén toan thé

gidi.
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Tuy dd cb ging hét stc song d6 an khong tranh dugc nhitng thiéu sot,

em mong duogc su gop y cua thdy c6 va cac ban dé d6 an dugc hoan thién hon.

Em xin tran thanh cam on!

Hai phong, ngay ... thang ... nam 2013

Sinh vién thuc hién

Tran Vin Viét
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