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CHUONG 1: CAC KIEN THUC CO BAN
1.1. Lich sir phat trién ciia Tric dia vé tinh va cac hé thong dinh vi vé tinh
1.1.1. Khdi nigm vé Tric dia vé tinh

Trac dia v¢ tinh 1a mdt mon hoc khoa hoc, n6 nghién ctru viéc quan sat vé¢

tinh nham phuc vu cho cac muc dich tric dia, do dac, ban dd.

Pinh vi vé tinh: La viéc xac dinh vi tri cia mot diém trén Mit dat hoic trong
khong gian dua vao toa d cua vé tinh.

V@ tinh: LA cac vat thé vil tru chuyén dong xung quanh mdt vat thé khac

hoac v¢ tinh nhan tao, hi¢n nay chu yéu st dung v¢ tinh nhan tao.

Nhu vay, nhiém vu cua Trac dia vé tinh 1a quan sat v€ tinh st dung vao muc
dich tric dia.So véi Tric dia cao cép, thi Trac dia vé tinh c6 pham vi rong 16n hon,
khong chi dung lai ¢ viéc nghién ctru Trai dat ma con nghién ctru cac vat thé vii try,
cac tri do khong chi 13 trj do trén mat dat ma con 13 trj do giita mat dat va vé tinh,
gitra v¢ tinh v&i vé tinh.

1.1.2. Lich sir phdt trién ciia Trdc dia vé tinh

Tu rat 1au, con nguoi da bi€t quan sat cac vat thé vii tru dé xac dinh vi tri cia

minh trén Trai dat nhu quan sat Mat Trang, Mat Troi, sao Bic Cuc....

Thang 10 nam 1957, Lién X6 phong thanh cong vé tinh nhan tao dau tién thi
tir 46 Trac dia vé tinh phat trién manh mé&. Dya vao viéc quan sat v¢ tinh co thé chia
lich str cta Tréic dia vé tinh thanh 2 giai doan:

Giai doan 1: La giai doan ma viéc quan sat v¢ tinh dugc thyc hién béng
phuong phap quang hoc. Trong giai doan nay thi cac vé tinh déu la cac vat thé vii
tru. Nguoi ta quan sat do dugc goc cao va phuong vi clia cac sao theo thoi gian, sau
d6 dua vao lich sao dé xac dinh vi tri dimg cua diém quan sat.

Giai doan 2: La giai doan ma cac quan sat dugc thyuc hién bang phuong phap

dién tr. Trong giai doan nay cac v¢ tinh la cac v¢ tinh nhan tao.
Tuy theo tinh ndng cta v¢ tinh ma chia lam 2 thoi ky:

Thoi ky dau: La thoi ky cac v¢ tinh la v€ tinh thu dong, viéc dinh vi duoc
thuc hién theo nguyén tac may thu phat di tin hiéu dién tur truyén dén vé tinh, vé
tinh thu tin hi€u nay, phan xa tr¢ lai may thu, may thu thu tin hi€u phan xa tr vé
tinh két hop vai tinh hiéu phat di va tién hanh dinh vi. Thoi ky ndy ton tai khong lau
vi may thu phai phat di tin hiéu dién tir dong nghia véi viéc tiét 16 vi tri cia minh,
diéu nay khong c6 loi trong quan su.



Thoi ky thtr hai: La thoi ky céc vé tinh 1a v¢ tinh chu dong, viéc dinh vi dugc
thuc hién theo nguyén tic, vé tinh phat di tin hiéu dién tir truyén dén méy thu, may

thu thu tin hiéu nay dé dinh vi ma khong can phai phat di tin hiéu nao khac.

Trén thue t&, nguoi ta khong tién hanh dinh vi riéng 1é timg vé tinh ma xay dung
thanh cac hé théng dinh vi. Hién nay trén thé gi6i c6 hai loai hé théng dinh vi vé tinh 1a
hé thong dinh vi khu vure va hé thong dinh vi toan cau.Hé thong dinh vi khu vuc 1a hé
théng cho phép dinh vi trén mét khu vuc hay mot qué)c gia nao do.Hé théng dinh vi

toan cau 1a hé théng cho phép dinh vi trén toan cAu, tai bat ctr noi nao trén trai dat.
1.1.3. Mt s6 hé thong dinh vi vé tinh

1.1.3.1. Mot s6 hé théng dinh vi vé tinh khu vuc

a. H¢ thong STAR-FIX

Pay 1a hé théng dinh vi khu vic phi trim trén toan nudc My, Nam Canada,
Bic Mexico va ving bién phia Tay nudc M. Hé thong ndy gom cac vé tinh bay
trén quy dao dia tinh. Nguyén 1y hoat dong twong tu hé thong Global Positioning
System.Hé thong nay cho phép dinh vi trong khong gian 2 chiéu véi do chinh xac 1a
+5m.

b. H¢ thong EUTETRACS va hé thong OMNITRACS

Hai hé thdng ndy c6 nguyén 1y hoat dong giéng nhau. Hé thong Eutetracs &
Chéu Au, con hé théng Omnitracs & M§. Cac hé thong nay st dung cac vé tinh dia
tinh, bay & do cao 36000 km, hoat dong theo nguyén tic sau day: Pau tién trung
tam diéu khién phat di cac tin hiéu, sau khi nhan duogc céc tin hidu nay, khach hang
(cac may dinh vi) dap lai bang mot chudi tin hiéu rit ngan dugc truyén 1én it nhat 4
vé tinh dé chuyén vé trung tam diéu khién. Trung tam diéu khién nhan duoc tin hiéu
tinh ra vi tri diém quan sat roi phat di cho khach hang.Hé théng nay cho phép dinh
vi hai chiéu v6i do chinh xac £500m.

c. Hé thong NAVSAT

Day 1a hé thdng dao hang & Chau Au. N6 sir dung két hop ca vé tinh dia tinh
va vé tinh bay & quy dao nhu vé tinh GPS. Hé thong nay dép tng nhu cau dinh vi
cho toan Chau Au.
1.1.3.2. Cac hé théng dinh vi vé tinh toan cau
a. H¢ thong TRANSIT

Day 1a hé thong dao hang vé tinh dugc dua vao sir dung dau nhitng nim 1960,

phuc vu viéc dao hang trén bién ctia hai quan My. Hé théng nay hoat dongtheo nguyén
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1y ciia hiéu tmg Doppler. Ciu tao ctia hé thong nay gém 6 vé tinh bay & 6 cao 1075km
trén quy dao, gin nhu tron déu. Mit phing quy dao vudng goc voi mit phang Xich dao
ctia Trai dat. Tuy thudc vao vi tri cia diém quan sat ma cir sau hon 1 gio thi lai quan sat
duoc vé tinh v6i thoi gian tir 35 phit dén 100 phat. PO chinh xac mot 1an dinh vi dat

khoang vai chuc mét. D& nang cao do chinh x4c ngudi ta ¢6 thé quan sat nhiéu lan.
b. H¢ thong GLONASS

Song hanh vé&i hé théng GPS, hé théng Glonass duoc Lién X6 xdy dung va
dua vao sir dung nim 1982. Hé thong ndy gom 24 vé tinh bay trén 3 mit phing quy
dao, d6 cao cua v¢ tinh khoang 18840km dén 19940km. Trén mdi quy dao v¢ tinh
c6 d6 gidn cach 45°, chu ky chuyén dong quanh Trai dat 1a 676 phut. Hé thong nay

12 hé thong cho phép dinh vi trén toan cau tai bat ky thoi diém nao.

Hién nay di c6 nhiing du an khai thac phdi hop hé thong GPS va hé thong
Glonass dé nang cao do chinh xac dinh vi. Hing TOPCON cua Nhat Ban da san
xuit ra nhitng may thu c6 kha nang thu ca tin hiéu GPS va tin hiéu Glonass, nhu
may thu GB-1000.

C. Hé thong dinh vi vé tinh GALILEO

Tét ca cac hé théng néu trén déu duoc xay dung voi muc dich dau tién 1a
phuc vu cho quéan su, sau d6 mdi dugce khai thac vao muc dich dan suy.Lién minh
Chau Au cling xay dung hé¢ théng dinh vi vé tinh mé1i, phuc vu cho muc dich dan su
mang tén nha khoa hoc Galileo.
d. H¢ théng dinh vi GPS

Hé thong nay ta s& dugc gidi thiéu ¢ chuong 2.
1.2. Elipsoid, Geoid va dinh nghia vé d¢ cao
1.2.1. Elipsoid

Do Trai bat khong thuc sy 1a mot hinh cAu nén cac nha khoa hoc thé gioi da
thdng nhat chon hinh khéi ellipsoid du gan v6i hinh dang Trai dat dé c6 thé mo hinh
hoa Trai dit vé mat toan hoc.Elipsoid c6 tim dit tai tim Trai dét, truc quay trung
v6i truc quay cua Trai dat.Kich thude dugce dic trung boi ban truc 16n a (semi-
major), ban truc nhé b (semi-minor) va do det 0.Dd 1éch tAm e = a® — b?/ a2,

Trong thuc té vi bé mat dia hinh cua Trai dat 1a khong déu nén viéc xay dung
mot Elipsoid ¢ bé mit triung khit hoan toan véi bé mit dja hinh toan cau 1a khong thé
thuc hién duoc.Do vdy, mdi qudc gia thudng dung Elipsoid c6 bé mit phu hop nhit

v6i bé mat dja hinh cua minh.Bang 1.1 cho gia tri ban truc 16n va do det cua mot )
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ellipsoid théng dung nhét trén thé giéi. Trudc nam 1975, mién Bac Viét Nam st dung
ellipsoid Kraxovski cho hé toa do HN-72, trong khi mién Nam Viét nam st dung
ellipsoid Everest trong tric dia do dac. Ngay nay, toan Viét Nam dang sir dung mot
ellipsoid dugc xay dung trén WGS84 (Elipsoid World Geodetic System xay dung
nam 1984) phu hgp véi dia hinh nudce ta, lam co sé cho hé toa d0 VN-2000.H¢ théng
vé tinh dinh vi GPS dung ellipsoid WGS84 dé 1am co s& cho hé toa do GPS.

Tén Nam Ban truc lon (a) m Do det (o)
WGS 84 1984 6378137 1/298,3
Everest 1930 6377296 1/300,8
Kraxovski 1940 6378245 1/298,3

Bing 1.1. M¢t s6 Elipsoid thong dung.
1.2.2. Geoid va dinh nghia vé d¢ cao.

D6 cao cua mot diém 1a dd cao so voi bé mat Elipsoid. Tuy nhién, Elipsoid la
mdt mo hinh toan hoc cta Trai dat duge dung nén dé thuan tién cho viéc mo hinh
hoa trai dat, khong mang bat cr mot dic trung vat 1y ndo va co thé thay ddi theo

quy dinh riéng cta timg noi trén mit dat, nén ta phai c6 khai niém Geoid.

Geoid 12 khdi vat thé bao boc béi mit nude dai duong trung binh & trang thai
yén tinh, trai dai xuyén qua cac luc dia dé tao thanh mot mat cong khép kin goi 1a

mit thay chudn cua Trai Dat.

Pic diém cua khéi Geoid (Mat thay chuan): Tam cia khbi Geoid trung véi
tam cua trai dat va tai moi diém phuong ctia dudng phap tuyén ludn tring voi
phuong day doi.Mdi qubc gia quy udc mot mat nude g riéng. Viét Nam ding mait
thiy chuan tai Hon Dau — D6 Son — Hai Phong.

D0 161 16m ctia mat dat dugc dac trung boi do cao cua cac diém:

Do cao ciia mot diém trén mat dat: La khoang cach dugc tinh theo duong day
doi tir diém d6 dén mat nude goc (Mit thuy chuan goc).Nhitng diém nam trén mat
nuée goc co6 do cao duong Nhitng diém nam ¢ phia dudi mat nudc goc c¢6 do cao
am.

Do cao clia mot diém dugce xac dinh so voi mit thuy chuan géc duoc coi la do cao
tuyét d6i. Do cao cia mot diém dugc xac dinh so v6i mit thily chuan gia dinh dugcgoi 1a

d6 cao tuong dbi.



1.3. Cac hé toa @9 thwong dwoc dung trong Tric dia vé tinh

Vi tri cua cac diém trén Mat dat, trong khong gian déu duoc biéu dién trén
mot hé toa d0 nao d6. Cung mdt di€m, & cac h¢ toa do khac nhau s€ co cac gia tri
toa do khac nhau. Bé phuc vu cho viéc nghién ctru mén hoc Cong nghé GPS dugc

tdt thi trude hét ta can tim hiéu cac hé toa dd dung trong Tric dia vé tinh.
1.3.1. H¢ toa do Sao

H¢ toa do Sao dung dé biéu thi vi tri caa vé tinh trong khong gian. HE toa do

Sao c6 cac dic diém nhu sau:
- Gbc toa do trung véi tdm O cua trai dat.
- Tryc Z tring véi tryc quay ctia trai dét va chiéu duong hudng 1én phia Bac.
- Truc X huéng dén diém xuan phan.

- Truc Y vudng goc véi truc X va truc Z va c6 chiéu theo quy tic ban tay phai.

Hinh 1.1. Hé toa do Sao.
Thuc té, quy dao chuyén dong cua trai dat léch so voi phuong thing dung
mot gia tri 14 23,5 d6, do dé truc Z c6 chiéu duong hudng 1én phia Bic tirc 13 hudng

theo phia Bic nhung léch mot géc 23,5 do.



NORTH
Perpendicular CELESTIAL
toorbit  TOLE - sal il

| -— 2
Axial tilt | o1

Orbit direcrion
- — — — =

ECLIPTIC

Hinh 1.2. M6 td gc nghiéng cia quy dao trdi dat.

Diém Xuén phan 13 giao diém giira quy dao chuyén dong cua trai dat va mit
phing hoang dao. Trong d6, mit phang hoang dao 1 hinh chiéu 1én mit phang tuong
twong clia quy dao chuyén dong cua trai dt xung quanh mit trdi. Trong hé quy chiéu
nay, ngoai diém xuan phan ra thi chiing ta con c6 cac diém Ha chi (ngay 22/6), va diém
Thu phan (ngay 23/9), diém Pong chi (ngay 22/12).

Ping chi

— @ i

Xuin phin

Hacki ~ Thuphin

Hinh 1.3. M6 td vi tri diém xudn phdn va mdt phang hodng dao.

Gia st ta c6 mot diém T, thi diém T dugc bi€u dién bang toa do vudng goc

khong gian (X,Y,Z) hoic bing toa d6 vudng goc cau (a,b,r), trong do:
r: Ban kinh vector ndi tir tim O dén diém T.

a: La goc nhj dién giira mit phing di qua diém xuin phan va mit phang kinh
tuyén di qua diém T.
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b: La goc kep boi r va mit phang xich dao.

Moi quan hé giita (X,Y,Z) va (a,b,r) duoc thé hién qua cong thirc:

X=r.cosa.cosh

<
1

r.cosh.sina
Z=r.sinb

Nguoc lai:

r = \/x2+y2+22
a = arctg%

z
b = arctg \/Tyz

1.3.2. H¢ toa doTrdi dit
Hé toa do trai dat c6 cac dic diém nhu sau:
- Gbc toa do trung véi tam O trai dat.
- Truc Z tring véi truc quay ctia trai dat va chidu duong hudng 1én phia Bic.
- Truc X hudng dén giao diém cua kinh tuyén Greenwich va Xich Pao.

- Truc Y vudng goc véi truc X va truc Z c¢6 chiéu theo quy tic ban tay phai.

Hinh 1.4. H¢ toa d¢ trdi dat.
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Mot diém T duogc biéu dién bang toa do vudng goc khong gian (X,Y,Z) hoic
b@ing toa do tric dia (B,L,H) .

Do dic diém vat chat trong long trai dat luén bién d6i, dan dén trong tam cia
trai dat thay ddi va 1am cho cuc Bic cling thay ddi theo, goi 1a hién tugng dich cuc.
biéu nay lam cho hé toa dg trai dat cling thay ddi theo. Nam 1967, Hiép hoi trac dia
quéc té da tinh dugc vi tri cuc trung binh va ldy tdm trai dit twong Gng 1am diém
gbc quy ude qudc té, ky hiéu 1a CIO (Conventional International Origin), tir d6 xay
dung Heé toa do trai dit quy udc CTS (Conventional Terrestrial System).

H¢ toa d0 UTM ciing 1a mot h¢ toa do trai dat quy udc, gén lién voi Elipsoid
WGS84 ¢6 kich thudc nhu sau: Ban truc 16n a = 6378137m, d0 det o = 1/298,257.
bay Ia hé toa do thé gi01, dugc st dung rong rai hién nay va thé)ng nhét cho toan bd

hé théng dinh vi toan cau.

1.3.3. Hé toa do dia dién chan troi
Hé toa do dia hién dién chan troi ¢6 cac dic diém nhu sau:
- Gbc toa do tai diém xét To.

- Truc z’ trung v6i phap tuyén cta Elipsoid tai diém To, chiéu dwong hudng
1€n thién dinh.

- Truc x’ trung vdéi ti€p tuyén cua kinh tuyén trac dia tai diém To, chiéu
duong hudng Ién cuc Bac.

- Truc y’ vudng gbc vdi truc x” va truc z’, chiéu duong hudéng vé phia Dong.

Hinh 1.5. Hé toa do dia dién chan troi.
12



Mot diém T trong h¢ toa do nay dugc biéu dién béng toa do vudng goc phéng

(x’,y’,z’) hodc toa do cuc khong gian (d,A,h), trong do:
d: Khoang cach tir diém gbc To dén diém T.
A: Goc phuong vi cia duong ToT.

h : Goc cao cua diém T.

Hinh 1.6. Biéu dién mét diém bang hé toa do dién chan troi.

Cong thuc lién hé, tinh chuyén d6i gilta 2 hé toa do vudng goc phang

(x’,y,’,z’) va hé toa do cuc khong gian la:

X’=d.cos(A).cos(h) d = Jx2+y2+ 272
Y= d.sin(A).cos(h) A = arctgZ

s 1 — __z
Z’= d.sin(h) h = arctg JxrZtyiZ

1.4. Céc hé thong thoi gian

Thoi gian 1a yéu t6 quan trong trong vi¢c ung dung cong nghé GPS, 1a mot
an so de giai bai todn xac dinh toa d§ ciia mot diem.

Khi do thoi gian can phai c6 moi lién hé chat ché véi yéu to khong gian, vi
yeu to khong gian s€ anh hudéng dén sy chinh xac cta thoi gian theo ting thoi diém
va vi tri xac dinh.

Don vi do thoi gian c6 thé Iyra chon tity ¥ nhung phdi ddm bao dé st dung va
cO dinh, néu n6 khong c6 dinh thi can phai xac dinh dugc cac bi€u thuc lién h¢
nham tinh todn, bién do6i vé mdt don vi c6 dinh khéac. Bat cit mot qua trinh nao on

dinh va c6 tinh chu ky déu cé thé sir dung lam don vi tinh thoi gian.
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Trong thyc té, con nguoi da s dung mot s6 qua trinh xay ra theo chu ky dé

lam don vi tinh thoi gian nhu:
- Su quay quanh truc cta trai dat.
- Su chuyén dong hang nam cua Trai dat xung quanh Mt Troi.

- Dao ddng dién tir clia cac nguyén tir va phn tir birc xa hay hap thu ciia mot
chét nao d6 khi chuyén tir trang thai ning luong ndy sang mét trang thai ning luong

khac.

Su chuyén dong cua mot vat riéng bi¢t 1a khong tdn tai, ma nd chi duoc xem
xét khi dugc so sanh gitra vat nay véi vat khac, tirc 13 phai c6 mot moc thoi gian dé
dinh luong gia tri chuyén dong. Néu xét chuyén dong cua trai dat so voi mat troi, ta

c6 gio thue, néu so voi mot ngdi sao nao do thi ta 6 gid sao.S
1.4.1. Gio sao va gio mat troi

Gio sao 1a do nguoi ta quan sat sao ma tinh ra. Mot ngay dém sao 1a khoang

thoi gian giita 2 1an lién tiép ma mot sao cu thé nao d6 di qua kinh tuyén diém quan sat.
Mot ngay dém sao = 24 gio sao
Mot gio sao = 60 phut sao
Mot phut sao = 60 gidy sao

Nhu vay, c6 thé ndéi mot ngay dém sao 1a khoang thoi gian ma Trai dat ty
quay duoc 1 vong. Két qua quan sat nhu trén tai mot dia phuong (kinh tuyén) nao

do duoc goi la gio sao dia phuong.

Gi0 mat troi la gio dua vao chu ky nhat dong ctiia mat troi, luc d6 mot ngay mat
troi 1a khoang thdi gian gitra 2 1an lién tiép mit trdi di qua kinh tuyén tai noi quan sét.
Can luu y rang, cac ngay mat troi thuc té trong mot naim hoan toan khong bang nhau do
trai dat chuyén dong xung quanh mit troi v6i van tc khong déu. Piéu d6 doi hoi can
phai c6 khai niém ngay mat troi trung binh. Ngay mat troi trung binh la ngay c¢6 d6 dai
trung binh ctia tit ca cac ngdy mit troi trong nam. Dia diém dé ghi nhan, quan sat tinh
toan ra ngay mat troi trung binh 1a tai dai thién van Greenwich.

1.4.2. Gio nguyén tir

Céc loai gio st dung sao, mat troi, truc quay trai dat...déu phai dya vao quan
sat thién van ma tinh ra nén c6 nhitng han ché nhu chua c6 thang gio déu dan, do 6n
dinh thap, phu thudc vao cac yé€u to ty nhién va cau tao dia chat. Chinh vi vay, can

phai c6 mot don vi do thot gian 1a mot hang so, ton tai khach quan vdi cac yéu to
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bén ngoai.

Niam 1967, thé gidi chap nhan mot don vi do thoi gian mai 14 gid nguyén tir,
dugc dinh nghia nhu sau: M§t gidy nguyén to la khoang thoi gian xay ra
9.192.631.770 dao dong cua electron trong nguyén tir Xezi (Cs) khi chuyén tir trang
thai nang luong F3 sang F4.

Mot phut nguyén tir = 60 gidy nguyén tu

Mot gid nguyén tr = 60 phut nguyén ti

Mot ngay nguyén tir = 24 gido nguyén tu

Mot nam nguyén tir = 365,25 ngay nguyén tu

Gio nguyén tir c6 do chinh xac 1a 10712 gidy, dugc dung trong do dac GPS va
duoc ky hi¢u 1a GPST.

1.5. Dinh luat Kepler(quy dao bay ctia vé tinh)

Keppler (1571 — 1630), di néu ra 3 dinh luat dé mo ta sy chuyén dong cua
cac vé tinh xung quanh trai dat cling nhu cia cac hanh tinh xung quanh mat troi.
Cac dinh luat do la:

Dinh ludt 1: Tdt ca cac hanh tinh chuyén déng xung quanh mdt troi déu theo

quy dao hinh Ellip, mdt troi la mét tiéu diém trong quy dao. Moi mét hanh tinh ¢

mot quy dao khdac nhau.

Sao Hoa

oy '
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1 \ \
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Sao Diém Vuong

Sao Thay

Tréi D4t

Sao Kim

Hinh 1.8. Quy dao chuyén déng ciia cac hanh tinh.

Chuyén dong cta cac vé tinh xung quanh trai dat ciing twong tu nhu trén, lac

nay, trai dat dong vai tro 1a “mat tro1”, cac vé€ tinh 1a cac “hanh tinh”.
Dinh luat 2: Trong nhitng khoang thoi gian nhw nhau thi ban kinh vecto
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quét mot dién tich bang nhau.

Goi dtl 14 thoi gian hanh tinh chuyén dong tir diém 1 dén diém 1°, dién tich
quét twong tng 13 ds1; dt2 1a thoi gian hanh tinh chuyén dong tir diém 2 dén diém
2’, dién tich quét tuong trng la ds2.

Néu dt1 = dt2, thi ds1 = ds2. Tir day suy ra chuyén dong cta cac hanh tinh

xung quanh mit trdi lac nhanh, lac chdm: Khi gin mit troi thi chuyén dong nhanh,

khi xa mat troi thi chuyén dong cham.

P

Hinh 1.9.M6 ta dinh ludt 2 Keppler.

Dinh ludt 3: Binh phwong ciia chu ky chuyén déng ty 1é véi ldp phiong bdn

truc lon cua quy dao.

Néu hanh tinh 1 ¢6 chu ky chuyén dong 1 T1, ban truc 16n 14 a1, hanh tinh 2
¢ chu ky chuyén dong 1a T2, ban truc 16n 13 a2 theo dinh luat 3 ta c6:
T TS
— = — = const

3 3
.

1.6. Cac phwong phap quan sat vé tinh
1.6.1. Phwong phdp chup dnh trén nén troi sao

Theo phuong phdp nay, may éanh
duoc bd tri tai thoi diém quan sat, vao lic
hoang hoén 1dy bau troi sao lam nén, khi vé
tinh hit 4nh sang hodc tu phat sdng vé phia
may anh, lic nay cura chdp cia may anh sé

m¢& dé chup dugc hinh anh cua céc sao

~ A e A \ . . . \ e . 'Bayqua‘
cling nhu v€ tinh dong thoi ghi lai thoi gian § o
it khoing
34500 km

10 quang, sau khi rtra danh ta s& thu duoc

= Khéi lugng
120000t

huéng dén vé tinh nhan tao.

Céc camera chyp anh thuong co ti€u



cy tir 250 mm dén 964 mm, goc mé ng kinh 16n va dung phim c6 d6 nhay cao. Cac
camera duoc ciu tao sao cho c6 thé chuyp lién tiép cAc tAm anh ma vi tri cac vé tinh
luén luén nam & trung tAm cua tim anh.

Dua vao lich sao va thoi diém chup anh ta s€ c6 toa do cua cac sao dugc lam
chuan. Trén co s& hé toa do phim anh, tir quan sat cia hé toa do sao co sé va 1o
quang cua v¢ tinh, nguoi ta s€ tinh dugc toa do thién van cia v¢ tinh nhan tao. Két
qua do chinh xac khoang 0,5’.

1.6.2. Phwong phdp do khodng cdch laze dén vé tinh nhén tao

Nhu chung ta d3 biét, khi do khoang cach trén mit dit bang may toan dac thi

khoang cach dugc tinh theo cong thirc:

d= 1 AtC
2

Trong d6:  d 1a khoang cach tir may toan dac dén diém can do.
At 1a khoang thoi gian di va vé cua tia sang.
C 1a vén tdc tia laze, C = 3.10° m/s.

Nguyén ly do khoang cach tir may laze dén vé tinh nhan tao ciing twong tu nhu
do khoang cach trén mat dat, nhung t6 chirc phuc tap hon, vi khoang cach tir may laze
dén vé tinh xa nén doi hoi ving sang laze phai c6 cong sudt 16n.Khi do khoang cach,

ngudi ta do khoang thoi gian di va vé clia tia laze va tinh ra khoang céch.
Mot sd tinh chét cta tia laze:

+ Po dinh hudng cao: Tia laze phat ra hau nhu 1a chum song song do d6 c6 kha
nang chiéu xa hang nghin km ma khong bi phan tan.

+ Tinh don sdc rat cao: Chum sang chi ¢6 mot mau (hay mot bude song) duy
nhit. Do vay chum laze khong bi tan xa khi di qua mit phan cach cua hai méi truong
c6 chiét suat khic nhau. Day 14 tinh chat dic biét nhat ma khong ngudn sang nao co.

+ Tinh déng b cua cac photon trong chim tia laser: C6 kha ning phat xung cuc
ngan: c¢& mili gidy (ms), nano gidy, pico gidy, cho phép tip trung ning luong tia laze
cyc 16n trong thoi gian cyc ngan.

Khoang cach hoat dong ctia hé thdng do tia laze ty 16 bac 4 véi ning luong sir
dung, ty 1€ nghich v&i can bac 2 cia do rong chum tia laze va ty 1€ thuan voi can bac 2

duong kinh khau do thiét bi thu.

Mot may laze dung dé quan sat v¢ tinh nhan tao bao gé)m cac bd phan: Bo
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ngudn laze, thiét bi thu nhan, bé may, hé thdng do, bd ghi két qua.
1.6.3. Phwong phap hiéu wrng Dopler vé tinh

C6 thé phat biéu vé hiéu timg Doppler 1a hién twong khi ma tan s6 am/séng
ciia may thu thu dugc khac so véi tdn sé do ngudn am/song phat ra khi co su

chuyén dong twong ddi gitta may thu va ngudn phat.

Cong thirc tong quat la:

Trong do:
f 1a tan s6 ma may thu di thu duoc.
f1a tAn s6 ma ngudn phat da phat ra.
V 1a vén toc truyén am/song trong moi truong.
Vm 1a van téc chuyén dong ctia may thu.
Vs 1a van téc chuyén dong cta ngudn phat.

Khi gia tri £>f thi khoang cach gitta nguon phat va may thu dang duoc rut
ngan va nguoc lai. Néu gia tri £=f thi khoang cach gitta nguon phat va may thu l1a
khong doi.

Trong chuong trinh nay chi nghién ctru dén 2 tinh hudng xay ra 1a nguén
phat hodc may thu ding yén, dbi tuong con lai di chuyén. Trong 2 tinh hudng nay,
s€ xdy ra 4 truong hop la:

- Nguén dimg yén, may thu di lai gdn ngudn.

- Nguén ding yén, may thu di ra xa nguon.

- May thu ding yén, nguon di lai gan may thu.
- May thu dtng yén, ngudn di ra xa may thu.

Trong s cac phuong phap quan sat vé tinh thi phuong phap sir dung hiéu
tmg Doppler dugc st dung rong rdi nhit, do né don gian nhung van dat 6 chinh
xé4c cao. Ban chit ciia phuong phap nay 13 so sanh su thay ddi tan sb giita tin hiéu
v¢ tinh khi chuyén dong voi mot tin hi¢u 6n dinh do thiét bj tao ra (su 1€ch pha tin
hiéu nay duogc goi 13 gia tri troi tAn), gia tri troi tan thay doi ty 16 thuan voi khoang

cach tur v¢ tinh dén diém quan sat.

Trong thyc té, hiéu ung Doppler duoc ing dung dé xac dinh véan toc clia cac
phuong tién giao thong luu thong trén duong.Hién nay, gié tri chinh xéc cua hi¢u Gng
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Doppler c6 thé 1én dén 0,03m/s.
1.6.4. Do khodng cdch dién tiv dén vé tinh nhén tao

Trong phuong phap do khoang cach dién tir dén vé tinh nhén tao, tin hiéu &
tram phét di dudi dang pha, sau d6 tin hiéu truyén dén vé tinh va tir vé tinh truyén
nguoc lai tram quan sat, khi do sit dung may do pha s€ tinh ra dugc gia tri 1éch pha,
tr d6 tinh dugc khoang cach tur tram quan sat dén vé tinh nhan tao.

Gié tri do pha cua tin hiéu v¢ tinh thuc chét 14 hiéu sb pha tai mot thoi diém do

nhét dinh, cta tin hiéu phat tr may thu va tin hiéu dén vé tinh trén cung mot tan sd.

— Song tram quan sat dén ve tinh

------ » Song phan xa tit veé tinh

Yy \ Ak |

Hinh 1.10.Nguyén ly do khodng cach dién tir.
bé tang tri do, khi tram mat dat truyén tin hiéu dén vé tinh, ban than vé tinh
s€ tao ra 4 song roi phat tr¢ lai trai dat, khi d6 néu thoi gian di qua vi tri tram quan
sat 7 phut thi tram quan sat s nhan dugc khoang 8500 gia tri do khoang cach, nho

d6 d6 chinh x4c duoc nang 1én dang ké.
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CHUONG 2: HE THONG PINH VI TOAN CAU

Hé théng dinh vi toan cau 1a mot hé théng st dung dé xac dinh vi tri cia mot
diém hoic din duong tir diém nay dén diém khéac trong mot hé quy chiéu nao do,
dua trén cong nghé vé tinh va truyén dan song.

2.1. CAu tric hé thong GPS
Hé théng dinh vi toan cau gém c6 3 thanh phﬁn:
- Phan vil tru (V& tinh, khong gian).
- Phan tram diéu khién.

- Phan tram st dung.

il —— Tin hieu tit tram quan sat den veé tinh
- . . P A ) .
» Tin hieu ve tinh den tram quan sat

* Tin hieu tir vé tinh dén may thu

s #

Hinh 2.1.M6i quan hé giita cdc thanh phan hé thong dinh vi todn cdu.
2.1.1. Phén vii tru

Phan vii tru ctia hé théng GPS gém cO 24 v¢ tinh, chuyén dong trén 6 mat
phang quy dao. Céac vé tinh bay trén quy dao vdi do cao khoang 20200km, va Cac
mit phang quy dao nghiéng mot ge 55° so véi mit phang xich dao ctia Trai dat.Cac vé
tinh chuyén dong 6n dinh, gan nhu 13 tron déu, voi chu ky 718 phit (twong duong
v6i 11 gid 58 phit), vai van toc 11200 km/h.

o

Hinh 2.2.Quj dao chuyén dong ciia cdc vé tinh.
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Cac vé tinh duoc bd tri sao cho cac may thu GPS trén mit dat c6 thé nhin thay tdi
thiéu 4 vé tinh vao bat ctr thoi diém nao, day 1a didu kién t6i thiéu dé dinh vi.

Céc vé tinh duoc cung cdp ning luong bang ning lugng Mit Troi. Ching cd
cac ngudn ning luong dy phong dé duy tri hoat dong khi chay khudt vao ving
khong c6 anh sang Mat Troi. O mdi vé tinh c6 gin mot qua tén lira nho dé chung

bay dung quy dao da dinh.

Céc vé tinh GPS ¢6 trong luong khoang 1600kg khi phong, con khi chuyén
dong trén quy dao thi khdi luong cia né khoang 800kg. Mdi vé tinh duoc thiét ké
dé hoat dong trong vong 10 nam, nhung trén thuc té thi tudi tho trung binh cua
chung 1 7,5 nam. Ning luong cung cip cho céc thiét bi hoat dong trén vé tinh 1a
ngudn nang luong dugc lay tir cac tam pin Mat Troi duge gan véi vé tinh. Trén moi

vé tinh GPS dugc trang bi 4 dong ho nguyén tir c6 d6 6n dinh 10712 giay.

V& tin hiéu vé tinh, vé tinh tao ra tan sé dao dong chuén 13 f=10,23MHz, tir tan
s6 chuan vé tinh tao ra 2 tan s song tai 1a 1a fi=154fo=1575,42MHz, tuong tng Vi
budc song A1=19,032cm,f,=120f;=1227,60MHz tuong ng voéi budc song Az =
24,42cm.

bé phuc vu cho cac muc dich khac nhau, cac song tai lai duoc diéu bién
thanh cac ma code khac nhau nhu: C/A - code, P-code, Y-code.

M3 C/A - code 14 ma thd, mi niy dugc tao boi mot chudi cac chit s6 0 va 1 dugc
sap xép theo mot quy luat tra ngdu nhién. (Quy luat twa ngau nhién 1a quy luat giéng nhu
ngau nhién nhung khong phai ngiu nhién ma 13 do con ngudi sip xép). Ma C/A c¢6 tan
s6 bang 1/10 tan s6 chuan (1,023MHz), va duoc lip lai sau mdi gidy.Mbi vé tinh

duoc gén mot ma C/A riéng bi¢t.Ma C/A dugc dung cho muyc dich dan sy.

M4 P - code 1a ma chinh xac, ma nay dugc tao bdi mot chudi cac chit s6 0 va
1 sap xép theo quy luat tya ngdu nhién véi tan sb bang tan sé chuin (10,23 MHz).
Do dai toan phan ctia ma nay 1a 267 ngay (nghia 1a chi sau 267 ngay méi lap lai quy
luat ma).Nguoi ta chia ma nay thanh cac doan, mdi doan dai 7 ngay va gan cho mdi
vé tinh mot doan, sau mdt tuan lai doi lai. Bé“mg cach nay ma P rat kho bi gidi ma
néu khéng duoc sy cho phép cia M§. Mi P chi dung cho muc dich quan su My.

M& Y - code 1a mé bi mat, trong diéu kién can thiét s& dugc pha mi P 1én
lam cho ma Y kho giai ma hon.

Ngoai ra cac tin hiéu vé tinh con dé truyén thong tin dao hang va nhan cac

1énh diéu khién tir tram diéu khién.
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Hinh 2.3.V¢ tinh.

2.1.2. Phan diéu khién
Nhiém vu ctua phén diéu khién 1a:

- Xac dinh duogc cac thong s6 cia vé tinh nhu thong tin thoi gian chinh xac
cua vé tinh, quy dao bay, van tdc cuia vé tinh, xac dinh toa d6 cua vé tinh thong qua

thoi gian truyén tin hi¢u ctia vé tinh.

- biéu khién toan bo moi hoat dong cua céac vé tinh, quan sat vé tinh, kiém soat
v¢ tinh di ding hudng theo quy dao, xac dinh khodng cach tr cac tram di€u khién dén

v¢ tinh, do dac cac s li¢u can thi€t, cac y€u to khi tuong, cac y€u to nhicu.

Trén thé gidi c6 tong cong 5 tram dicu khién, bao gém tram diéu khién trung
tam dat tat MCS (Master Control Station) — Colorado cua My, cac tram con lai dugc
dat tai Hawai (Thai Binh Duong); Assension Island (Pai Tay Duong); Diego Garcia
(An Po Duong); Kwajalein (Tay Thai Binh Duong). So do bd tri cac tram diéu

khién tao thanh mot vanh dai bao quanh trai dét, 1an can véi xich dao.

>0 en

Hinh 2.4.S0 do bé tri cdc tram diéu khién ciia hé théng GPS.
Cac tram hoat dong theo nguyén tic, tit ca cac sb liéu thu duge tai mdi tram
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theo ddi déu duoc truyén vé tram diéu khién trung tdm, tram trung tdm xtr 1y cac sb
liéu nhan duogc, ddng thoi xtr Iy ludn cac sb lidu do ban than no thu duoc. Két qua
xtr Iy cho ra céac thong sb6 chinh x4c cua vé tinh. T tram trung tam cac sb liéu da
dugc xu ly dugc truyén vé cho céc tram diéu khién dé truyén tin hi€u 1én v¢€ tinh,

ddng thoi nd cling truyén tin hiéu thang tir tram trung tam 1én cac vé tinh.
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Hinh 2.5.Nguyén tac hoat déng ciia cdc tram diéu khién.

Hién nay, bo qudc phong My két hop voi mot sé nudc khac dé xdy dung
mang ludi theo doi vé tinh GPS trén toan cau nham nang cao do chinh xac, xac dinh

lich v¢ tinh.
2.1.3. Phan sir dung

Phan sir dung bao gém tat ca cac may moc, thiét bi thu nhan thong tin tir vé
tinh dé khai thac st dung vao cac muc dich khac nhau.Phan sir dung nhan cac tin
hiéu vé tinh nham phuc vu cho cac muc dich khac nhau nhu dan dudng, do dac, xac
dinh vi tri diém, phuc vu vui choi...Hién nay c6 rat nhiéu loai may thu GPS khac
nhau, nhu may Trimble, mdy Garmin vv... Tuy thudc vao cac muc dich st dung
khac nhau.

Mic du phuc vu cho cic muc dich khac nhau nhung nguyén tic chung trong
ciu tao nay thi giéng nhau, bao gdm: Ang ten, bd tan sé radio, bd vi xir 1y, thiét bi

diéu khién, thiét bi ghi, bo ngudn.

- Ang ten: La thiét bi dung dé thu tin hiéu vé tinh va bién d6i ning lugng cua
song dién tur thanh tin hién di¢n. Song dién tu truyén téd1 may thu dugc dac trung boi
bién d9, tan sd, phuong hudng khong gian. Ang ten ciia may thu c6 tinh da huéng,
tirc 1a cung mat luc cé thé thu duoc tin hiéu cta nhiéu vé tinh khac nhau. Cac ang

ten phai c6 kha nang loai bo cac sai s6 va cac tin hi¢u da duong dan.
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- B0 tan sd radio: Bo tan s radio duoc coi 1a trai tim cua may thu (phén
chinh). N6 bao gém b0 tao dao dong tan s6 chuén, cac kénh nhan tin hiéu.Sau khi
cac tin hi¢u vao ang ten s€¢ dugc xem xét dé dugc gilt lai nho vao cac cach khac
nhau.

- B6 vi xtr 1y: La phan thue hién cac phép tinh, c6 kha ning dao hang (din

duong) va tinh khoang cach.

- Thiét bj diéu khién: Thuc hién kha ning phdi hop chung véi may thu, cac

Iénh dugc dua vao tir cac phim chirc nang.

- Thiét bi ghi: Lam nhiém vu ghi lai cic gia tri do, thu. Tuy ting loai may
thu ma bo phan luu trit ¢6 dung luong khac nhau (1IMB, 2MB, 4MB...) cang vé sau

thi may thu c6 dung luong luu trit cang 16n.

- B nguon: La ngudn dién dam bao cung cap ning luong cho moi hoat dong
ciia may thu. Bo phan nay c6 thé 13 pin lip trong may thu goi 1a ngudn trong, hodc
ac quy ndi véi may thu bang cap dan goi 1a ngudn ngoai. Mdi loai may thu c6 mot
gidi han vé ngudn dién riéng.

2.2. Nguyén ly do GPS
2.2.1. Nguyén Iy do khodng cach gid theo ma

Do khoang cach gia theo ma dugc thyuc hién theo nguyén ly sau: V¢ tinh phat
di ma gia ngdu nhién (C/A code hoic P code) truyén dén may thu. Pong thoi may
thu ciling tao ra mot ma gia ngiu nhién giong hét nhu cua vé tinh. LGc nay, may thu
so sanh ma tao ra va ma thu dugc tir vé tinh sé xac dinh ra dugc khoang thoi gian

lan truyén tin hiéu tr vé tinh dén may thu.

1 o 0 1 1 1 0 Code do Ve tinh tao ra

1 1 0

| |
Ao At

]

|

1 1 0 0 1 1 1 0 Code do may thu thu dugc
|

(|) 1 1 1 0 Code do may thu tao ra

Khi d6, khoang cach tir vé tinh dén may thu dugc x4c dinh theo cong thirc:
R =C.At
Trong d6:  C - van tdc truyén tin hiéu (C = 3.108 m/s).
At - thoi gian lan truyén tin hiéu.

R - khoang cach tir vé tinh dén may thu.
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Tuy nhién, do su khong ddng bo giita ddng hd may thu va ddng hod vé tinh
nén ludn ton tai mot sy sai 1éch 1a At. Lic nay R = p+ c.At (Trong d6: p 1a khoang
cach thuc gitra v€ tinh va may thu; At 1a gia tri 1éch pha gitra may thu va vé tinh, At
= dt — dT: Pao ham ctia ddng ho vé tinh (dt) va dong hd may thu (dT)) Do do:

R=p+c(dt—dT)

Tin hiéu truyén tir vé tinh dén may thu di qua ting dién li va tng ddi luu, hai
tang nay 1am cho tdc do truyén tin hiéu bi thay doi giy ra sai s6 vé khoang cach.
Khi d6, khoang cach tir vé tinh dén may thu duoc biéu dién bing cong thuc:

R= o) + C(dt — dT) + dion + dTrop

Trong d6:  dion - sai s0 do tang dién ly (ion).

drrop - sai s6 do tang d6i luu (Trop).

Do khoang cach do dugc tir vé tinh dén may thu c6 chita cac sai s6 dong ho vé
tinh, dong ho may thu, do tang dién li, do tAng d6i luu nén goi 1a khoang cach gia. Sai s6
dong ho vé tinh thudng 14 rat nho va thuong xuyén duoc doan diéu khién hiéu chinh, sai
s tang dién li va tang doi Iuu thi duoc 1am giam bang cach dung cac mo hinh cai chinh.
Do d6, trong nhiing truong hop yéu cau do chinh xac khong cao lam, cong thirc bicu

dién khoang cach gia dugc viét nhu sau:
R=p-cdT
2.2.2. Nguyén ly dinh vi tuyét doi
Do GPS tuyét d6i 1a nguyén 1y dinh vi st dung it nhat 1 may thu thu tin hiéu vé
tinh, xac dinh ra toa do tuyét dbi (X,Y,Z) hodc (B,H,L) trong mét hét toa dd nao do.
Nguyén tic 1a ung dung do khoang cich tir cdc vé tinh dén may thu theo
nguyén tic giao hoi khong gian tir cac diém da c6 toa do da biét 1a cac vé tinh.

Hinh 2.7. Neguyén Iy dinh vi tuyét doi.
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Trong truong hop 1y twong dé xac dinh vi tri cia mot diém, chung ta chi can
quan sat 3 v¢ tinh l1a du (voi modi mot vé tinh s& cung cép mot gia tri R, tir do giai hé
phuong trinh 3 an 3 phuong trinh dé tim cac gia tri X,Y,Z hoac B,H,L). Tuy nhién
do luén ludn ton tai sai s6 giita dong hd may thu va dong hd vé tinh, lac nay yéu tb
sai s6 nay dong vai tro 1a mot 4n trong hé phuwong trinh. Diéu dé doi hoi trong thuc
té phai quan sat it nhét 4 vé tinh méi ¢6 thé dinh vi duoc chinh xéac toa dd diém. Ti

4 vé tinh quan sat dugc, 14p thanh hé phwong trinh 4 4n tong quat nhu sau:

Ri={(X; — X)2+ (Y; = Y)2 + (Z; — Z)% + c.(dti —dT)
Trong do:
Ri 1a khoang cach tir vé tinh thtr i dén mdy thu.
X,Y,Z 1a toa d6 diém dat may thu.
Xi,Yi,Zi 1a toa do da biét cua vé tinh thir i.
dT: 14 sai s6 cua dong ho may thu.
dti 1a sai s6 dong ho ciia vé tinh thi i.

Do dt; 12 sai s6 cua ddng ho vé tinh nén gia tri nay da biét (hodc di dugc hiéu

chinh) nén luc nay hé phuong trinh c¢6 dang tong quat nhu sau:

Ri={VX;—X)2+ (Y;—Y)2+ (Z; — Z)?-cdT

Giai hé phuong trinh trén, ta s€ thu dugc cac gia tr1 X,Y,Z,dT, tirc 1a xac

dinh duoc toa d6 diém dit may thu.

Trong trudng hop sb vé tinh nhiéu hon 4, bai toan s& duoc giai theo phuong

phap s6 binh phuong nho nhét.

Két qua dinh vi tuyét dbi phu thudc vao nhiéu nguén sai s0, trong do sai s6 do vé
tinh anh hudng tron ven dén két qua dinh vi (vi ching ta khong xem dt 1a mot én). bé 1ap
ludi khéng ché tric dia, thuong khong st dung dinh vi tuyét dbi, sai sb cua dinh vi tuyét
d6i dao dong tir 3m — 20m, tiy thudc thoi diém do va loai may. Uu diém ctia phuong
phép nay I x4c dinh toa do nhanh, t6 chirc do don gian, it ton kém.

2.2.3. Nguyén Iy dinh vi twong doi

Dinh vi tuong ddi 12 nguyén 1y dinh vi st dung it nhat 2 may thu dé thu dong
thoi tin higu vé tinh nham xéac dinh hi¢u s6 toa do giira hai diém dat may (AX , AY,
AZ). Mot may thu dugc dit tai mot diém da biét toa do, may con lai dit tai diém can
xac dinh toa do. Dya vao diém da biét toa do va hiéu sb toa do gitta 2 diém dé xac
dinh toa d6 cho diém d biét.
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Nhu vay, thuc chit cua dinh vi tuong ddi 1a x4c dinh vecto cua duong théng

nbi gitta 2 diém, duong thang nay duogc goi 1a baseline.
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Hinh 2.8. Nguyén Iy dinh vi twong doi.

Po GPS tuong ddi c6 dd chinh xac cao hon so voi do GPS tuyét doi vi co
kha ning loai bo dugc cac sai s6 do vé tinh, sai s6 do dong hd may thu bang khai

niém sai phan.
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Trong trudng hop, 2 may thu dong thoi thu tin hiéu tir 1 vé tinh, ta c6 phan

sai bac nhét.
Néu ky hiéu pha song tai tir vé tinh i dén may thu A 1a @}, dén may thu B 1a &5,
Tacod : @'y = DL - D duoc g0i 14 sai phan bac nhat.

Do anh hudng cua sai s6 v¢ tinh thir 1 dén A va B 1a nhu nhau, nén trong sai

phan bac nhat ching ta loai bé duogc sai s6 do vé tinh.

27



Trong truong hop, 2 may thu dong thoi thu tin hidu tir 2 vé tinh khac nhau, ta
cO phan sai bac hai.

Néu ky hiéu pha song tai tir vé tinh i dén may thu A 1a @, pha séng tai tir vé
tinh i &én may thu B 1a @%va pha song tai tir vé tinh k dén may thu A 1a @%, pha
song tai tir vé tinh k ¢én may thu B 1a &%,

Phén sai bac hai duoc tinh 1 hiéu ctia 2 phan sai bac nht cua vé tinh i, k dén
hai diém A,B.

Dy = Dpp - P = Py - Dy - (P - Df) = (Pf - D) - (P - D)

Ta thay rang: Anh hudng cia may thu tai diém A dén vé tinh ki 1a nhu nhau,
nén @ - @Y s& khir duoc sai sé ciia may thu, tuong ty nhu vdy cho may thu tai
diém B. Mit khac: @5, @k, dd loai bo sai sé do vé tinh. Chinh vi vay, phén sai bac
hai loai bo duoc sai sd vé tinh va sai s6 do déng hd may thu.

Tuy theo k¥ thuat do ma ngudi ta chia dinh vi twong ddi ra cac ky thuét do
nhu sau:

* Pinh vi tuong ddi trang thai tinh (do tinh):

Po tinh 12 k¥ thuat do thuc hién theo nguyén 1y dinh vi twong d6i. Hai may
thu dit cd dinh va dong thoi quan sat cing sé vé tinh chung trong thoi gian dai tir
vai chyc phut dén vai gio tham chi vai ngay.

Két qua do tinh nhan dugc toa dJ tuong doi gifra hai diém dat may AX, AY,
AZ (goi 1a baseline) va ma tran hiép phuong sai thé hién su twong quan giita cac
thanh phan toa do nay.

* Po tinh nhanh:

Pay 1a phuong phap do c6 nguyén Iy gidng nhu do tinh nhung khi sé luong vé
tinh nhiéu, khoang cach do ngin nén c6 thé rit ngin thoi gian do (con vai phut dén vai
chuc phat). Do tinh nhanh c6 do chinh xac kém hon do tinh. Thuong dugc dung vao céc
cong viée ¢6 yéu cau do chinh xac khong cao lim.

* Pinh vi trong dbi trang thai dong:

La phuong phap do thyc hién theo nguyén 1y dinh vi twong dbi, sir dung it nhat
2 may thu, mt may dat cb dinh tai diém da biét toa do goi 1a tram Base lién tuc thu tin

hi¢u v¢€ tinh, mdt may vira di chuyén vura thu tin hi€u v€ tinh goi 1a tram Rover.
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Két qua do dong cho ta toa do twong ddi gitra diém tram Base va nhiéu diém
tram Rover. D9 chinh xac ctua do dong kém hon do tinh va tinh nhanh, thuong dung

vao vi¢c do thanh 13p ban dd hodc nhitng viéc c6 do chinh xac twong tu.
2.3. Cac sai s6 anh hwong dén két qua do dac bing vé tinh

2.3.1. Sai 56 do vé tinh

a. Sai s6 quy dao vé tinh

Pé xac dinh duoc vi tri va téc do cua may thu tin hiéu GPS, nguoi st dung
phai biét dugc vi tri cta vé tinh tai thoi diém phat tin hiéu. Théng tin nay, trong
tiéng Anh duogc goi la ephemeris, dugc ma héa trong dir liéu dinh vi va truyén di
cung tin hi€u v¢€ tinh. Vi tri ctia v€ tinh dugc du doan bﬁng mot tap hop cac thong )
quy dao Kepler va thong s6 thoi gian.Sai sd trong viéc du doan trude quy dao cua
vé€ tinh so voi1 quy dao thuc cua né duoc goi 1a sai ) quy dao cua vé tinh. Sai s6
quy dao ciia vé tinh 14 rat quan trong, c6 anh hudng truc tiép tdi do chinh xac cia
két qua dinh vi vi tri, tbc do va thoi gian ciia may thu. Cach hién nhién nhét dé giam
sai s6 quy dao 1én két qua dinh vi 1a ding théng s6 quy dao chinh xéac (precise
ephemeris) duoc tinh toan sau khi vé tinh da di qua thoi diém can thiét, cho phép
nguoi dung tinh toan vi tri cia vé tinh voi do chinh xac nho hon 5 cm. Thong sb
quy dao chinh xac dugc cung cip bdi rat nhiéu hang dich vu GPS. Tuy nhién, thong
s6 quy dao chinh xac khong duoc cap nhat va cung cap tic thoi. Vi du, nguoi sir
dung phai doi 12 ngay dé co thé c6 dugc thong sd quy dao chinh xac cubi cing, 17
gid cho thong s6 quy dao nhanh va 3 gi cho thong s6 quy dao rat nhanh. Déi véi
hau hét cac tng dung doi hoi két qua dinh vi theo thoi gian thuc, thong s6 quy dao
phat di cting véi tin hiéu vé tinh thudng duogc sir dung. Cac thong sb qui dao nay s&
duogc goi 1a thong sb quy dao tirc thoi dé tién quy wde. Vi tri cia vé tinh tinh toan
duogc khi dung thong s6 quy dao tirc thoi cho d6 chinh x4c khoang 2m.

b. Sai sé do dong hé vé tinh

Tuong ty nhu thong sé quy dao, thong sb thdi gian cta vé tinh, bao gém ca
gia tri thoi gian hién tai va gia tri tién doén, cling dugc xac dinh tai cac tram diéu
khién tai mat dat va truyén nguoc 1én vé tinh dé duge ma hoa vao dit liéu vé tinh va
truyén di. Qua trinh xac dinh thoi gian vé tinh theo hé chudn GPST va qua trinh tién
doan thoi gian déu chira dung sai s6, duoc goi la sai sb6 do déng ho vé tinh. Dé giam
sai s& do ddng hd vé tinh, ngudi st dung ciing c6 thé cho dé co thong sb thoi gian
vé tinh cung cip bdi cac hing dich vu. D6 chinh x4c cua thdi gian vé tinh dung dit
lidu vé tinh duoc truyén phat tirc thoi va dung cac dich vu khong tirc thoi duoc

thong ké & bang sau:
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Loai thong so6 thoi gian vé tinh

Do chinh xac

Thoi gian cho

Truyén tirc thoi cung véi dit liéu vé tinh 7 nand giay Thoi gian thuc
Chinh x4c, rat nhanh 5 nand giay 3 gio
Chinh xac, nhanh 0.2 nand giay 17 gio
Chinh x4c, cudi ciing 0.1 nand giay 12 ngay

Bing 2.2. Pj chinh xdc trong xdc dinh GPST véi dong hé cua cdc vé tinh.
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Hinh 2.9. Sai 56 do vé tinh.
2.3.2. Sai sé lién quan dén sw truyén tin hiéu
a. Sai so do ting dién ly

Tang dién ly 1a ting khi quyén & do cao khoang 50km dén 2000km so voi bé
mit Trai Pat va co anh hudng rat quan trong t6i dudng truyén tin hiéu GPS. Tang
dién ly dugc hinh thanh boi sy ion hoa tang khi quyén trung tinh (phan 16n 13 cac
phan to NO, O, Os, H, He) do céc tia btrc xa Méat Tro1 (UV va tia X quang, con dugc
goi l1a photons) hodc do cac hat giau nang luong (energetic particle) co trong gié Mat
Troi (solar wind). Ban than toan bg tang dién ly x4p xi la mot thé plasma, c6 nghia la
sO lwong cac hat mang dién 4m va dién duong la twong duong nhau. Tuy nhién, cac
electron tu tip xung quanh cac ion va chuyén dong theo dong tir truong, gay ra nhitng
va cham gitra cac electron va cac ion. Mat dg cua céac electron trong ban than tﬁng
dién ly thay d6i phtic tap. Dua vao yéu t nay, kém theo do cao so v6i mit dat, ting
di¢n ly dugc chia ra thanh nhiéu vung khac nhau, dugc goi la D, E, F1, F2 va H.
Vung D ¢6 d6 cao 50 — 90km, ving E c6 do cao 90 — 140km trong khi vung F1 va F2
¢ d6 cao tuong tng 1a 140 — 210km va 210 — 1000km. Ving ngoai ciing H cta tang
dién ly c6 do cao tir khoang 1000 — 2000 km. Mat d6 (ttc 14 s6 electron trén mot don
vi thé tich) thay ddi theo dd cao so v&i bé mat Trai Dat: bat dau tang & d6 cao 50km,
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dat t&i dinh diém tai d6 cao 300 — 350km véi mat 46 102 electron/m3 va sau d6 giam
manh khi d§ cao tdng hon nira. Chinh vi vay, vung D va E c6 anh hudng khong dang
ké t6i tin hiéu GPS, trong khi ving F1 va F2 thi lai gdy ra nhiéu anh hudéng quan
trong, dac biét 1a khi cac electron bi kich hoat manh khi xay ra cac con bao di¢n ly
(ionosperic storm). Pay 13 hién twong gay ra nhiéu anh huéng nghiém trong t6i chét
lugng dinh vi. Vung H ngoai cung do mat do electron thép, thuong khong c6 anh
huong gi dac biét téi tin hiéu GPS. Tuy nhién, trong diéu kién bdo dién ly thi cac hoat
dong cua electron ¢ ving H ¢6 thé trd nén phuc tap va ciing ¢ thé gy ra nhing anh
huong dang luu y téi tin hiu.

Tin hiéu GPS phan 16n c6 thé xuyén qua tang dién ly, nhung s& bi yéu di va bi
anh hudng, phu thudc vao tan sO cua tin hiéu, mac do tich cuc cia cac electron va
mat d6 cta chiing doc theo dudng truyén cua tin hiéu. Cac anh hudéng chinh cua tang
dién ly dbi v6i tin hiéu GPS dugc liét ké nhu sau:

- Kéo dai thoi gian truyén tin hiéu (group delay).

- Giam thoi gian truyén song mang (phase advance).

- Lam yéu tin hiéu truyén qua.

- Tac dong quay Faraday gy nén su thay doi ciia mét phang truyén song.

- Anh huong dich chuyén Doppler.

- Anh huong 1én tin hiéu phy thudc vao tan s6.

- Anh huong khuc xa.

- Anh huéng dao dong tin hiéu & tin sé cao giy ra do su tip trung cia cac
electron tai mot s6 chd trong ting dién ly.

b. Sai sé do ting doi lvu

Tang ddi Iuu 1a mot ting khi quyén trung tinh, tirc 1a né khong chita dung cac
electron tu do, ¢6 do cao tir 0 dén 50km so véi mit dat. Cac hoat dong cua téng khi
quyén nay phu thudc vao cac hoat dong cia hé Mat Troi. Anh hudng cta n6 1én tinh hi¢u
dinh vi khong phu thudc véo tan s tin higu va do vy sai s6 do n6 gay ra khong thé xac
dinh dugc khi ding cac gia tri do & hai tin sb. Anh hudng cua tang dbi luu déi véi tin
hiéu dinh vi c6 thé dugc ligt ké nhu sau:

- Kéo dai thoi gian truyén tin hiéu.

- Tao ra cac hién tugng khiic xa khi tin hiéu truyén qua.

- Lam yéu tin hiéu truyén qua.

- Dao dong tin hi€u ¢ tan so cao.
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Tin hiéu dinh vi qua ting d6i Iuu s& bi cham lai cha yéu 14 do hién twong khiic
xa. Su cham tré trong tin hi¢u nay co thé duoc chia ra thanh hai ph?m: Phan gy ra boi
thanh phan kho cua ting dbi Iuu, goi 1a phan can kho. Phan giy ra bai thanh phan uét
clia ting dbi luru, goi 1a can tré wdt. Can trd kho clia tang ddi luu chiém khoang 80% -
90% tong sai sO. Tuy nhién, né 1a ham cta nhiét 6 va ap suét tai dia diém chd may
do va thoi gian. Hon nira, nd lai tuong ddi dé xac dinh duoc véi do chinh xac cao. Do
vay, can trd kho dé duoc xac dinh. Can trd udt giy ra bdi sy tap trung cua hoi nudc
tai d6 cao khoang 0 - 15km so v6i mit dat. Can tré ndy chi chiém khoang 10 - 20%
téng sai s6. Tuy nhién, thanh phan hoi nudc cia khong khi rat khé dé xac dinh duoc,
boi vi n6 c6 thé bién ddi nhanh ca theo thoi gian va khong gian. Anh hudng cua ting
d6i luu 1én tin hiéu dinh vi phu thudc vao mua, vao do am doc theo duong truyén tin
hiéu. Vi du, anh hudng nay (chil yéu 14 can tré wot) vao mia c6 dd am cao 16n hon so
véi mua c6 d6 am théip. Nhin chung, sai s6 do tﬁng dbi luu 1én tin hiéu dinh vi c6 thé
gdy ra sai s6 cho phép do khoang cach tir vé tinh dén may thu tir 2 dén 5m dbi véi
nhitng vé€ tinh ¢ thién dinh va tham chi c6 thé 1én dén 25m ddi véi nhitng vé tinh c6
goc ngang thp (khoang 5°). Nhitng phuong phap xac dinh sai s6 don gian co thé ha
thp sai s6 cua tang d6i luu xudng con khoang 20cm. Gia tri nay 1a khong dang ké
d6i voi nhitng ing dung dinh vi yéu cau chinh xac thip, nhung lai 12 tro ngai khong

nhé doi véi cac ing dung yéu cau do chinh xac & mirec d§ cm trd 1én.

Hai loai sai s6 nay ddi véi cac may thu & pham vi 30km 1a nhu nhau, nén khi

do theo phuong phép dinh vi twong ddi s& khtr duoc loai sai s6 nay.
C. Sai s6 da dwong truyén

Sai s6 da dudng truyén 1a hién twong mot tin hiéu vé tinh tdi anten thu bing
hai hodc nhiéu duong khac nhau. Khi xuat hién sai sb nay, anten nhan dugc tin hi¢u
truc tiép tu vé tinh, tirc la tin hiéu truyén théng tir vé tinh Xuéng anten ma khong bi
phan xa lan nao, va mot hoac nhiéu tin hi€u phan xa cta tin hiu tryc tiép nay. Hién
tuong nay dugc mo ta ohinh 2.10. Tin hiéu phan xa thuong dén tré hon va yéu hon
tin hiéu truc tiép. Sai s giy ra do hién twong nay 1én phép do khoang cach tir vé
tinh dén may thu phu thudc vao cuong do cua tin hi€u phan xa va su tré gitra tin
hi€éu phan xa véi tin hiéu truc tiép, ¢6 thé 1am cho may thu nham 1an, gifra tin hiéu
phan xa va tin hi¢u truc tiép, gay ra sai s6 16n trong viéc tinh toan khoang cach tur
vé tinh dén may thu. Hién twong da duong din anh huéng 1én ca hai phép do
khoang cach dya trén ma va phép do pha, nhung véi cudng do sai sd khac nhau. Gia
tri sai s6 nay gy ra sai s6 cho phép do khoang cach dua trén ma thudng vao khoang
1m trong méi truong cd yéu td phan xa cao. Sai sb twong tng cho phép do pha

thudng nhé hon nhiéu 1an, khoang 1 - 5em. Trén thyc té, sai s6 loai nay cho phép do
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pha thuong khong 16n hon 1/4 budc song néu cudng do tin hiéu phan xa yéu hon
cuong do tin hi¢u tryc tiép.

Phuong phap hiéu qua nhét dé loai bo sai s6 nay 1a dit lai dng ten tai nhiing vi
tri cach xa cac vat phan xa. Tuy nhién, yéu cau nay khong phai lic nao ciing c6 thé
thuc hién dugc. Ngoai ra, thiét ké anten cling rat quan trong trong viéc loai bo mot )
nhitng tin hi¢u phan xa nhét dinh nao dé, vi du nhu cac tin hiéu phan xa tir mat dat
1én. Anh huéng cua hién tuong da dudng truyén ciing c6 thé dugc giam bot trong cac
budc xir 1y tin hiéu ¢ cac may thu.
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Hinh 2.10. Sai 56 do da dwong truyén tin hiéu.

Céc tin hiéu phan xa thuong yéu hon tin hiéu truyén thang vi mot phan ning
lugng bi cac vat khac hip thu va vi thuong di mot quang duong xa hon séng chinh.
Pé khic phu loai sai s6 nay, khi str dung GPS can phai tranh cac khu vuc c6 nhiéu

cong trinh c¢6 kha ndng phan xa séng dién tur cao.
2.3.3. Sai 50 lién quan dén mdy thu

Ban than may thu GPS ciing c6 thé 1a nguyén nhan gy ra cac loai sai s0, CAC
loai sai sO nay bao gom sai s0 do dong ho may thu, sai s6 do toa d0 ctuia cac tram

diéu khién, sai s0 do dinh tdm - can bang may thu.

Nguyén tic cua hoat dong cua hé théng dinh vi toan cau la sir dung su chénh 1éch
thoi gian dé tinh toan ra khoang cach. Tuy nhién, dong hd trong may thu ciing ton tai cic
sai sO do cac yéu t6 nhu diéu kién khi hau, bao quan, nguyén li¢u ché tao... nén khong thé
ddng bd hoa voi dong hd cua vé tinh nén viée tinh toan sur chénh 16ch s& khong chinh xéc,
tir d6 din dén sai sb trong qua trinh do dac.
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Mat khac, toa d0 cia may thu dugc x4c dinh dya trén toa 6 cua vé tinh, trong
khi d6 toa d¢ vé tinh lai dugc x4c dinh dya vao toa do cua cac tram diéu khién. Tuy
nhién, toa do tram diéu khién cling khong hoan toan chinh xéc, do chiu sai s6 boi
hinh dang trai dét va cac loai sai s6 do dung cu do dac, chinh vi vay n6 s€ anh hudng
dén két qua dinh vi bang GPS.

Ngoai ra, nguyén tic dinh vi ciia may GPS, dic biét 1a trong cong tac dinh vi
twong d6i doi hoi may thu can phai duge dinh tim, can bang chinh xéc, tuy nhién do dia

hinh va k¥ ning ctia nguoi str dung nén s& din dén sai sb khi dinh vi.
2.4. Ung dung ciia hé thong dinh vi toan ciu

Y tudng xay dung hé théng vé tinh dinh vi toan cau duoc hinh thanh vao
thap ky 70 cua thé ky XX, chil yéu nham phuc vu cho cac muc dich quéan sy cia hai
cudng qudc vé cong nghé vil try 14 My va Nga. Tuy nhién, cac hé théng nay da tré
nén pho bién va nhanh chéng chiém dugc thi truong cho cac tng dung dan su va

dem lai nguff)n loi nhuan khéng 16.

Vao nam 1999, thi truong 16n nhét cua cong nghé dinh vi nho v¢ tinh 1a thi
truong dinh vi xe hoi (car navigation) chiém 73%. Céc loai hinh dich vu khéac chiém
ty 1¢ twong dbi nho (khoang 5% mdi loai), bao gdm nganh hang khong, quan 1y giao
thong tau be, do dac trac dia va gidi tri. Sdu nam sau, nam 2005, ing dung chu dao
cua cong nghiép dinh vi nho v¢ tinh 1a trong dién thoai di dong (73%). Thi truong
dinh vi cho xe hoi ding thir hai véi ty 16 22%. Cac ung dung khac van chiém mat ty
1¢ nhé. Su phat trién nhanh chéng ctia nhu cau dinh vi cho dién thoai di dong bat
nguon tir yéu cau cua US FCC (US Federal Communications Commission) dbi voi
cac nha cung cép dich vu dién thoai di dong phai xac dinh dugc vi tri clia nguoi goi
dich vu cép ctru E-199 tai My va E-112 tai chau Au qua di¢n thoai di dong vao cudi
thé ky XX. Yéu cau cho d6 chinh xac téi thiéu 13 trong vong ban kinh 50m néu st
dung cong nghé dinh vi gin vao véi thiét bi di dong. Pinh vi cho céc thiét bj di
dong dung hé thdng vé tinh GPS tré thanh mot dap an chiém wu thé, vi kha ning
bao phu toan cau cua tin hiéu vé tinh va gia thanh thip. Kéo theo viéc thoa man yéu
cu nay, mot loat cac dich vu dua trén thong tin vé vi tri cta khach hang cua cac

dich vu di dong da duogc ra doi.

Theo du doan cho thi trudng tng dung hé théng dinh vi toan ciu vao nim
2015, cac dich vu thong tin lién lac dua trén vi tri cua khach hang s¢€ chiém 33%
trong khi dinh vi xe hoi s& van dong vai tro chu dao véi 41% thi trudng. Vai tro cua
dinh vi trong cac nganh dich vu goép phan cai thién chét lugng cude séng cua con
ngudi nhu gii tri, giao théng cong cong, an ninh xa hoi sé ting cao. Mic du chiém
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mot ty 1€ nho, nhung tng dung cta dinh vi trong h¢ théng thong tin dia 1y
(Geographic information system) bao gom do dac ban d6, tric dia, quan 1y do thi. ..

van rat quan trong.

Ung dung cua hé théng vé tinh dinh vi toan cau trong mot vai linh vuc chu

dao s€ dugc mo ta chi tiet thém & cac muc sau.
2.4.1. Trong quin sy

Hé théng dinh vi toan cau GPS duoc xay dung voi myc dich dau tién 14 hd tro
cac hoat dong quan sy cua My va Nga. Kha nang dinh vi dugc vi tri cia minh ciing
nhu cta phia dbi phuong 13 rt quan trong trong quan sw. Ung dung ctiia GPS di duoc
phat trién manh mé, véi do chinh xac cao trong dinh vi may bay chién d4u, may bay
dan dung, nhay du, tau chién ciing nhu dinh vi diéu khién tén lra va ngdm bén muc
tiéu. Ngoai ra, céc thiét bi tham do, theo ddi va thiét bi tan cong co kha ning di chuyén
khong ngudi 14i cling déu dua trén kha nang dinh vi dugc dbi phuong.

Trong chién tranh Ving Vinh (1991), chién tranh Iric (2003), quan doi My
da lién tuc str dung 16 vé tinh trong 24 vé tinh cta hé théng GPS dé dinh vi va din
duong cho binh linh va vii khi mang lai hi€u qua ro rét trén chién truong. Phan 16n
tén lira va bom dugc sir dung trong hai cudc chién ké trén déu duoc lap dit thém bo
phan dinh vi va din dudng bang hé thong GPS, trong d6 phai ké dén tén lira hanh
trinh Tomahawk va bom JDAM.

T ———,.

Hinh 2.11.7én lira hanh trinh Tomahawk.

Tén lira hanh trinh Tomahawk bay rat thip dudi tim quét cta ra da, co thé
ban tring muyc tiéu c6 c¢& 1 gara chira 1 xe 6 to tir tam xa 1000 dam.

Bom JDAM (Joint Direct Attack Munitionand) hoat dong trong moi thoi tiét
va duoc dinh vi nhd hé thdng GPS bang cach ghép thém vao phan dudi qua bom
mot by cong dung dudi gém: Mot bd thang béng dudi diéu chinh duge, mot may
tinh diéu khién, mot hé diéu khién quan tinh va mot may thu tin hiéu GPS.
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Trude khi tha bom, may bay dung may thu tin hiéu GPS dit trén may bay dé
dinh vi may bay va muc tiéu dudi mat dat. Khi sip tha bom, mdy tinh cta may bay
cung cép cho may tinh cua bom toa do cua may bay va toa d¢ cia muc ti€u. Trong
qua trinh bom roi, mdy tinh cta bom xi 1y tin hiéu thu dwogc tir hé thong GPS dé cap
nhat toa d6 va hé diéu khién dat & phﬁn dudi cta bom s& dua bom dén muc tiéu véi
do chinh xac dudi 13m.

2.4.2. Tric dia, ban do, do dac dia chin

Mot trong cac trng dung dan su dau tién cua hé théng vé tinh dinh vi toan cau
1a img dung trong nganh do dac tric dia va ban d0, véi cac may dinh vi chit luong
cao. Ung dung trong linh vuc nay thudng bao gom viéc xdy dung toa do cho cac
diém mdc trong trac dia voi d chinh xac t6i milimet. Ngoai ra, k¥ thuat dinh vi con
dugc dung rat pho bién trong xdy dung hé théng thong tin dia 1y (GIS), vi du nhu
tao dung dit liéu vé hé thong duong giao thong va vi tri ciia cac noi cong cong quan
trong nhu bénh vién, dich vu vui choi, giai tri...

Dinh vi nho vé tinh ciing dong vai trd quan trong trong gidm sat chan dong,
do dich chuyén ciia mit dat va cua cac cau tric ha tﬁng nhu dap thay dién, cau, nha
hay thap cao. Kha niang nay dugc danh gia rat cao trong du doan dong dat hay giam
sat chat luong cac cong trinh xay dung.

2.4.3. Giao thong vin tdi

Ngay sau khi ra doi, hé thong dinh vi toan cau di chiém vai tro quan trong
trong nganh giao thong van tai, dic bi¢t 1a trong hang khong va hang hai. Trong
nganh hang khéng, viéc diéu khién may bay ha canh, cat canh ciing nhu dan dudng
trong khong gian ba chiéu yéu cau kha ning dinh vi chinh xac t6i vai mét. Trong
nganh hang khong dan dung c6 lién quan tdi tinh mang cua hang tram hanh khach,
kha ning dinh vi yéu cau khong nhiing phai thoa man dugc do chinh xac da dit ra
ma con phai théa man dg tin cdy va kha nang canh bao khi h¢ théng dinh vi cho két
qua khong chinh xac. Hé théng dinh vi thudng duge st dung song song véi cac bd
cam bién dinh hudng dé cung cp do chinh x4c va tin cdy cao hon.

Nhu cdu dinh vi cho nganh hang hai ciing di c6 tir rat xa xwa va phu thudc
chu yéu vao quan sat thién vin va sir dung la ban. Ngay nay, hau hét cac tau thuyén
thuong mai déu co gén may thu va anten thu tin hi€u dinh vi, cho dd chinh xéc t6i
vai mét. Pbi véi cac tau thuyén cap cang, hodc di qua cac kénh rach nho, kha ning
dinh vi v6i d6 chinh xac dudi mot mét 1a can thiét. Trong cac truong hop ndy, viée
str dung k¥ thuat DGPS 1a can thiét.

Trong mot vai ndm gén day, viéc ung dung hé théng vé tinh dinh vi toan cau
trong nganh duong sit di tré nén phd bién trén thé gidi. Mot trong cac nhu cau can
thiét nhét trong nganh dudng sit 1a quan 1y va diéu khién tau.
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Dbéi voi hé théng tau dién, cling nhu hé théng xe buyt trong thanh phé, hé
théng vé tinh dinh vi toan ciu c6 thé trg giup dic luc trong viéc quan 1y va gitp
nang cao magt cach dang ké chat lugng phuc vu va tinh hi¢u qua cua hé¢ théng. Hé
théng cac may thu GPS lip dat trén cac xe va tau dugce két ndi v6i mot hé théng
may tinh dung dé lién lac vo tuyén hai chiéu. Dit liéu duoc thu thap va phan tich tai
tram diéu khién trung tam nham dua ra vi tri chinh x4c hién hanh cua céc tau, xe.
Thong tin nay khong nhimng gitip tram diéu khién trung tim c6 thé quan 1y hé théng
mot cach hi¢u qua ma con co thé giup tang chat luong phuc vu, vi du nhu cap nhat
bang thong bao dién tur tai cac ga tau néu co bat ky su cham tré nao. Hon nira, tram
diéu khién ciing c6 thé thong bao vi tri cta tau hodc xe buyt cho khach hang dang
cho, dé ho c6 thé 1én ké hoach vé thoi gian mot cach chinh x4c thong qua dich vu
tra 101 dién thoai ty dong. Khach hang s€ phai tra mét khoan cudc phi nhét dinh khi
dung dich vu nay. Tuong tu, hé théng taxi ciing can phai dugc quan 1y nghiém ngat,
va dé dam bao tinh hiéu qua ciing nhu chét lwong phuc vu khach hang. Mot cong ty
taxi 16n & cac thanh phé 16n c6 thé c6 t6i vai traim hodc tham chi vai nghin xe taxi.
Nhu cau xac dinh vi tri cia chung khi dang hoat dong ciing nhu trong gara trd nén
cap thiét. Hé thong vé tinh dinh vi toan cau cung cap mot giai phap hop 1y, thong
qua thong tin vé vi tri cla cic taxi, tram diéu trung tim c6 thé diéu phdi chiing hiéu
qua khi c6 yéu cau dich vu cua khach hang. Hon thé nita, thong tin vé vi tri hién tai
clia xe cung véi dit liéu ban d6 s cua thanh phd duge cai dit trén xe hoic tai tram
diéu khién c6 thé trg gitip dac luc trong viéc dan duong va chi ra duong di ngan
nhét cho lai xe. Ngoai ra, trén phuong di¢n dam bdo an toan cho lai xe, cac h¢ théng
dinh vi véi thong tin chinh xac vé vi tri cling c6 thé giup tram diéu khién trg gitp
khi 141 xe gdp phai rui ro. M3i khi xe dugc dua vé gara cAt gifr, thong tin dinh vi co
thé tro gitp dac luc trong viéc dém dau xe ciing nhu gitip cho 1ai xe xac dinh dugc

xe ciia minh ¢ dau va tim dugc xe nhanh chong.

Hinh 2.12.Ung dung hé théng vé tinh dinh vi toan cau trong giao thong.
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Ung dung hé thong vé tinh dinh vi toan cau cho xe hoi di duoc nhic dén tir
lau va da gat hai dugc nhitng thanh qua nhét dinh. Ngay nay, thiét bi dinh vi nho vé
tinh duoc lap dat trong hau hét cac xe hoi hang sang cua cic hing xe hoi noi tiéng.
Trong tuong lai khong xa, khi cong nghé thong tin trd nén cap thiét trong cudc séng
cong nghiép, ma khi d6 con ngudi cé kha ning tra mot khoan kinh phi nhit dinh
khong 16n 1dm cho cac thong tin nhdm cung cip sy thoai mai va tinh tién nghi cho
viéc di lai hang ngay, cong nghé dinh vi cho xe hoi s€ tr¢ nén than thudc vo1 moi
hing xe hoi khac nhau. Dya trén thong tin vé vi tri ctia minh, ngudi diéu khién xe
c6 thé lién lac truc tiép v6i tram diéu khién va yéu cAu mot s6 thong tin c6 ich, vi du
nhu tinh trang tic nghén giao thong & doan dudng phia trudce, cling nhu 13 tinh trang
duong x4 va anh huong cua thoi tiét trong thoi gian thyc. Dya trén cac thu vién
thong tin vé hé thong giao thong va cac quy dinh di kém theo véi mdi duong (vi du
tbc do gi61 han) va thong tin vé vi tri hién tai, cac phﬁn mém c6 thé duoc xay dung
dé dan duodng cho l4i xe, tim cach di ngan nhat tir diém A dén diém B va cung cap
chi dan bang chit hién thi 1én man hinh hodc bang giong néi. Dich vu niy ciing c6
thé cung cap cac canh bao trong trudng hop xe vuot qua toc do gidi han, hodc tham
chi trong cac truong hop xe cd xu hudng di I¢ch lan xe va de Ién vach phan cach
giita hai chiéu trong mot thoi gian dai. Trong nhiing thap ky sap t6i, nhitng chiéc xe
hoi tu 14i ¢6 thé s& trd thanh hién thuc va khi d6 cong ngh¢ dinh vi s€ tré thanh mot
phan khong thé thiéu dugce, mic du doi hoi phai dinh vi véi chat luong cao. Hon
nita, thong tin vé vi tri chinh x4c ctia mét chiéc xe hoi s& rat can thiét trong ho trg

tinh trang khan cap nhu tai nan hodc hong xe, hoic xe bi danh cap.

bdi véi cac hang cho thué xe hoi, kha nang c6 thé dinh vi duoc cac xe dang cho
thué 1a rit quan trong. Cac trung tdm dich vu ndy c6 thé biét dugc xe dang & dau va co
thé truy lung c6 hiéu qua trong trudng hop xe bi danh cip, hodc hoat dong trong pham
vi khéng dung véi ban hop dong cho thué xe. Tuy nhién, kém theo do6, vin dé nay ciing
s& gay tranh cii vi van dé riéng tu ctia khach hang c6 thé bj xAm pham.

Hién tai, c6 thé nhiéu loai thiét bi thu tin hiéu GPS két hop véi ban d6 sb dé
dan duong cho xe hoi. Mot sb thiét bi khong nhiing chi hién ban d6 ma con phat am
bang nhiéu thtr tiéng. San pham MapQuest PND 1a mot vi du.

Déi véi xe co gidi hai banh nhu xe may ciing ¢ cac thiét bi dinh vi va dan
duodng tuong tu.

2.4.4. Dich vu cung cép théng tin dwa trén vi tri khach hang

Dich vu cung cép thong tin dua trén vi tri ctia khach hang, nd cung cap cac

thong tin can thiét theo yéu cau cua khach hang dya trén mot thu vién dir li¢u vé co
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sO ha tang cia mot thanh phd va kha ning tu dinh vi cia ngudi st dung thong qua
dién thoai di dong hodc cac thiét bi khac. Cac dich vu LBS nay nham cung cip
thong tin chinh xac va cuy thé cho khach hang dua trén vi tri cua ho tai bét ky thoi
diém nao. Loai hinh dich vu nay dugc xem 13 mot giai phap hiéu qua, nd cung cap
thong tin cho nguoi dung tai thoi diém va vi tri can thiét. N6 htra hen dem lai su
thuén tién, thoai mai va nhiéu khi tiét kiém duoc rt nhiéu thoi gian cho nguoi su
dung. Déng thoi, moi 191 nhuan khé)ng 16 ma kiéu dich vu nay dang htra hen da hfip
dan khong chi cac nha dau tu trong cong nghé thong tin va cac thiét bi dién tr,ma ca

trong nganh vui choi giai tri, trong tim kiém ctru hd va nghién ctru xa hoi.
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Hinh 2.13.Ung dung hé thong vé tinh dinh vi
trong théng tin vé tuyén va lién lac.

Vé phuong dién k¥ thuat, nganh dich vu nay yéu cau su hop tic phat trién
ctia nhiéu k¥ thuat, bao gdm cong nghé vi tinh, vi dién tir, cong nghé thong tin lién
lac vo tuyén va hé thong thong tin dia 1y. Cac cong nghé khac nhau nay s& dugc két
hop tao thanh mot mang ludi hoat dong dung lién lac vo tuyén, dé trao doi dit lidu

va thong tin gitta nguoi st dung dich vu va trung tim cung cap dich vu.

Dich vu ndy déng vai trd rat quan trong trong trudong hop khan cap. Vi du,
hidy tudng tugng ban dang 14i xe & trén dudng cao toc ¢ ngoai 6 thanh phd, xe cia
ban khong may bi hong va can yéu cau dich vu stra chita xe hoi. Néu dién thoai di
dong hodc xe hoi cua ban dang ky dich vu LBS, tat ca nhirng gi ma ban phai lam la
goi dich vu LBS va bao xe bj hong, yéu ciu gitp d. Khong cin mo ta ring ban
dang & dau, trung tAm cung cp dich vu LBS s& 1ap ttrc x4c dinh dugc chinh xac vi
tri cia ban va bao cho dich vu stra xe hoi. Kha ning nay lam giam dang ké thoi gian

tim kiém ban.
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Ngoai ra, loai hinh dich vu tht hai cua LBS 1a nham cung cép thong tin vé vi
tri va dia chi duong t6i cac dia diém gan nhat dya trén vi tri hién tai ctia khach
hang. Cac diém nay thudng 1a cic dia diém quan trong ma khach hang thuong tim
kiém, vi du nhu:Bénh vién, nha hang, rap chiéu phim, noi dd xe hodc noi rit tién tu
dong... bing cach dung dich vu LBS, khach hang c6 thé nhanh chéng dugc cung
cAp vi tri gin nhét cta chd can tim, va sau d6 1a chi dan cy thé néu yéu cau. Loai
hinh dich vu ndy d3 duoc phat trién tai mot s6 thanh phd 16n hap dan du lich & Nhat
Ban, Chau Au, My, Uc.

2.4.5. Tim kiém va ciru hé

Céc dich vu tim kiém va ctru ho thuong xuyén phai ddi mat véi cac cudce goi
kéu ctru, ma khi d6 timg gidy troi qua cé thé lién quan tdi tinh mang clia con ngudi.
Nhiéu trudng hop di xdy ra, trong d6 nguoi kéu ciru bi lac dudng trong ving ring
bao la, hoac trén cac suon nui phu dﬁy tuyét.Khé nang tu dinh vi dugc cta cac dién
thoai di dong khi dung dich vu cép ctru c¢6 thé hd tro tim kiém nan nhan mot cach
nhanh chéng.

2.4.6. Thé thao va gidi tri

Mot sd cac hoat dong giai tri va luyén tap thé thao s& tré nén thu vi hon
nhiéu néu nguoi choi co thé xac dinh duoc vi tri ciia minh, va c6 thé theo ddi su
chuyén dong. Mot vai vi du dién hinh c6 thé néu ra 1a trong viéc choi kinh khi cau.
Néu c6 thé luu trir dugc vi tri ma kinh khi cau da bay qua, ngudi choi c6 thé tai tao
lai duong bay va d6 don thuan 1a mot thong tin tha vi. Hon nita, ngay trong khi van
hanh, cac thong tin vé cao d6 va toc do cuia kinh khi cau ciling ¢6 thé gitp cho nguoi
diéu khién c6 thé diéu chinh mét cach hop 1.

Hé théng vé tinh dinh vi toan cau cling dugc nhéc dén trong mon thé thao
thuyén budm. Tai hau hét cac cudc dua thuyén budm trén thé gidi ngay nay, may
thu tin hiéu vé tinh dinh vi1 da duoc lép dat trén thuyén. Viéc nay cho phép nhiing
ngudi diéu khién thuyén c6 thé theo ddi vi tri, duong di va tdc d6 cua minh. Ngoai
ra, cac thong tin nay con duoc truyén vé may theo ddi ban giam khao, va tham chi
cac khan gia c6 thé theo ddi cling nhu danh gia va chim diém cho céc thi sinh.

Tuong ty nhu vay, trong moén thé thao leo nui va di bd duong dai, kha nang
tu xac dinh duogc vi tri va dd cao cua minh, cdc van dong vién khong nhitng co thé
gitip cung cdp thong tin c6 ich vé hanh trinh d3 trai qua ma con gitp ho yén tim hon

trong nhitng lic bi lac hoac gip nan.
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bac biét trong mon thé thao dién kinh, hé théng vé tinh dinh vi toan cau véi
cac chire nang don gian nhat co thé duogc dung trong qua trinh tap luyén. Nho vao
cong nghé ndy, thong tin vé van toc va hanh trinh luyén tap twong tng c6 thé dugc
nghién ctru sau mdi lan tap luyén, va tir d6 cac phuong phap va ché do tap luyén
thich hop hon ¢6 thé dugc dung.

2.4.7. Nong nghiép

Hé théng vé tinh dinh vi toan cau md&i chi duge nhic dén va duge ap dung tai
cac nudce tién tién voi cac trang trai nong nghiép rong 16n.Kha ning tmg dung cua
n6 van con nhiéu han ché & cac nude dang phat trién, do diéu kién cong nghé chua
cao va quy mo cong nghiép héa nong nghiép van con thap. Trong nganh nay, hé
théng vé tinh dinh vi toan cau dugc ap dung khi ding cac may bay phun rai phan
bon va thude trir sau, hodc trong qué trinh reo rac hat trong, yéu cau tinh hiéu qua
cao trén mot vung dién tich rong 16n. Hon nira, dit li¢u thong tin vé vung dién tich
cho ning suat cao hay thap ciing c6 thé duoc hinh thanh va phan tich bang cac phan
mém tuong Ung v4i su tro gitp ciia cong nghé dinh vi, sau d6 nguoi san xuét co thé

dua trén két qua phan tich tim ra phuong phap ting nang suat thich hop.
2.4.8. Tich hop GPS

Truong dai hoc Stanford (M) vira xay dung mé hinh mau cia thiét bi hd tro
nguodi cao tudi mat kém di chuyén.Thiét bi thong minh nay dugc gan thiét bi cam

bién, hé théng nhan dang giong ndi va hé théng dinh vi toan cau GPS.

Thiét bi nay thuc su c6 ich cho nhitng ngudi cao tudi, stc yéu khi khong co
nguoi trg giup. Vi du nhu, khi nguoi sir dung chi can néi “phong nga”, hé thong
GPS sé& két hop cac cam bién bén trong ngdi nha, s& thong bao cho nguoi sir dung
dang & dau va dua ra duong di t6i wu t6i phong ngu. Tiép 4o, s& thong bao nhiing
chi dan nguy co bi vip ngi nhu cau thang, d6 dac thip...hodc dd dac vuong vai trén
san nha.

2.4.9. Ung dung ciia hé thong dinh vi toan cau é Viét Nam

Tai Viét Nam, hé théng dinh vi toan cau da dugc nhic dén nhiéu trong vong
vai nam tr¢ lai day. Vai tro quan trong cua cong nghé nay tai Vi¢t Nam da va dang
dugc hinh thanh theo xu hudéng phat trién toan ciu. Cac chwong trinh ciing duoc
giang day tai mot sb truong dai hoc nhu Pai hoc Mo dia chat Ha Noi, Pai hoc Bach
khoa Ha N6i, Pai hoc Nong Lam Hué. ..

Mot s6 loat cac ung dung ctua cong nghé dinh vi da dugc thyuc hién tai Viét Nam
trong vong vai nam trd lai day. Ung dung dau tién phai ké dén 1a trong nganh do dac
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trac dja ban do. Hé théng dinh vi toan cau GPS c6 chét luong cao di duoc dung dé xay
dung mang ludi cac diém chuin méc trong tric dia va xay dung ban d6. Coéng nghé
GPS véi cac may thu chit lwong cao ciing di duoc dung dé danh gia cac chin dong cua
mit dat va cia cac co sé ha tﬁng quan trong nhu dap thiy di¢én Hoa Binh. Mot sO cac
tram thu tin hiéu vé tinh GPS mdc da duoc lép ddt & mot sd noi, nham cung cép dich
vu DGPS trén mot ving dia phuong nhét dinh va tién t6i 1a trén pham vi ca nuéce. Bién
gi6i ctia Viét Nam voi cac nudc lang giéng, dic biét 1a Trung Qudc ciing thuong xuyén
dugc giam sat béng cong ngh¢ dinh vi nho vé tinh ¢6 do chuén xéc cao.

Ngay nay tai Vi¢t Nam, nhiéu c4 nhan va don vi da rat quen thudc véi loai
may thu GPS cam tay c6 d6 chinh x4c thip, trong khoang tir 10 dén 30m, tuy thudc
diéu kién st dung. Cac may dinh vi nay hod tro déc luc cho cac chuyén di thuc dia
trong nganh Vién tham.Chung cling dugc st dung rong rai dé budc dau xay dung
thé thong thong tin dia 1y (GIS) véi d6 chinh xac thap cho cac thanh phd 16n cua
Viét Nam nhu Ha Noi va thanh phé H6 Chi Minh.

Céc loai hinh dich vu LBS ciing dugc thuong xuyén nhic dén va c6 ké hoach
trién khai xay dung tai cac cong ty vién thong hang dau cua qudc gia, nhu dich vu
dinh vi cho dién thoai di dong va dich vu dinh vi cho xe taxi. Ung dung dau tién cua
GPS trong viéc kiém soat toc do cia tau téc hanh ciing di duoc xay dyng thanh

cong tai Viét Nam.

Mac du hé théng dinh vi toan ciu duoc phat trién mot cach rong rai trén thé
gidi trong nhiéu linh vuc, né lai dang gap phai mot sé kho khan trong thi truong
Viét Nam.Tat ca ching ta déu biét, thong tin vé vi tri cia mot d6i tuong don thuan
riéng 1¢ khong dem lai nhiéu gia tri. Thong tin ay sé& chi c6 gia tri khi dugc dat trong
moi quan hé véi nhiéu d6i tugng khac, giéi chuyén moén van goi 13 hé thong thong
tin dia 1y (GIS), bao gdm nhiéu tang thong tin khac nhau vé giao thong, song ngoi,
nha &, khu d6 thi giai tri... O Viét Nam, mic du da c6 nhiéu cb gang, viéc xay dung
co so thong tin dia 1y van con gip nhiéu kho khin va chua hinh thanh duoc mot hé
thng hiéu qua. Cong viéc nay chil yéu duoc thuc hién thong qua sé hoa cac ban dd
ma do chinh x4c con bi han ché hodc 1a do ban d6 da cii (nhiéu truong hop xiy
dung tir thoi chién tranh chong My), hoac c¢6 do chinh xac thép. Cac dich vu LBS
trong do thi sé can sy hd tro cua hé théng GIS hoan chinh, dﬁy ép dir liéu chinh xac
va c6 hé thong dé co thé dam bao cung cip thong tin dang tin cdy cho ngudi sir
dung.Ngoai ra, mot s6 cac yéu té khac nhu ngudn von, nhan lyc chuyén mén ciing
con dang thiéu thén khi mudn phat trién dich vu nay tai Viét Nam. Tuy nhién, véi
téc do ting trudng kinh té va phat trién cua khoa hoc k¥ thuat nhu ngay nay, trong
tuong lai khong xa, cac hé théng vé tinh dinh vi toan cau sé& tim dugc mot thi truong
héap dén tai Viét Nam.
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CHUONG 3:UNG DUNG CONG NGHE GPS
TRONG BINH SAI LUOI KHONG CHE MAT BANG
3.1.Khai niém do tinh, do tinh nhanh, do djng va lwéi GPS
3.1.1. Do tinh (Static)

Do tinh 14 k¥ thuat do thyc hién theo nguyén Iy dinh vi twong d6i. Hai may
thu dit cd dinh va dong thoi quan sat cing sd vé tinh chung trong thoi gian tir vai
chuc phut dén vai gid tham chi vai ngay (hinh 3.1).

Két qua do tinh nhan dugc toa dJ tuong ddi gitra hai diém dat may AX, AY,
AZ (goi 1a Baseline) va ma tran hiép phuong sai thé hién su twong quan giita cac

thanh phan toa do nay.

o | . |

| =

A Bagzeline / B
Hinh 3.1. Do GPS tinh.

3.1.2. Do tinh nhanh (Fast Static)

La phuong phap do c¢6 nguyén 1y do giéng nhu do tinh nhung khi sé lugng
vé tinh nhiéu, khoang cach do ngan nén co thé rit ngin thoi gian do (con vai phat
dén vai chuc phut). Po tinh nhanh ¢6 d6 chinh xac kém hon do tinh.

Po tinh va do tinh nhanh c6 do chinh xé4c cao, sai sd tuong ddi do canh co
thé dat ¢& 10 dén 10°°m. Vi vay, do tinh va do tinh nhanh cha yéu duoc tng dung
dé xay dung luéi khdng ché.

3.1.3. Do dpng (Kinematic)
a. Khdi niém

La k¥ thuat do dugc thuc hi¢n theo nguyén ly dinh vi tuong ddi, str dung it

nhét 2 may thu, mgt may dat ¢ dinh tai cac diém da biét toa do goi la Base (tram

tinh), mot may vira di chuyén vira do goi 14 tram Rover (tram dong), két qua 13 xac

dinh ra toa d¢ tuong ddi gitra diém tram Base va hang loat diém tram Rover.
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Trong sudt qua trinh do may & tram Base va tram Rover phai lién tuc thu tin
hiéu cta it nhat 4 vé tinh chung, néu diéu kién nay khong duoc dam bao thi qua
trinh do bi gian doan va phai khéi do lai.

Khoang céch tir tram Base dén tram Rover c6 thé cach nhau dén 10km. P

chinh xéc cua do dong thudng kém hon do tinh 2 lan.

Hinh 3.2.Tram Base va tram Rover.

b. Khéi do trong do GPS djong

Trong bai toan dinh vi twong dbi bang pha song tai, ta phai xac dinh sd
nguyén da tri N. Trong k¥ that do tinh, thoi gian do tai cac diém 1a dai nén s6 tri do
du 16n dé xéc dinh s6 nguyén da tri N. Trong do dong, may tai tram Rover vura di
chuyén vira do nén thoi gian do tai mot diém 1a rat ngén, khong du dé xac dinh s6
nguyén da tri. P& khic phuc diéu nay nguoi ta dua ra giai phap khoi do. Thuc chét
ctia khoi do 1a di x4c dinh s6 nguyén da tri tai diém dau tién, sau d6 dya vao sb

nguyén da tri nay ma xac dinh s6 nguyén da tri cho cac diém tiép theo.

C6 cac phuong phap khaéi do sau:

- Khéi do trén diém da biét: Néu trén khu do 6 mot diém da biét toa do thi
c6 thé dwa vao diém nay dé khoi do, thoi gian khoi do theo phuong phap nay
khoang vai phut.

- Khéi do trén diém chua biét: Thuc chat 1a xac dinh s6 nguyén da tri cua
diém dau tién bing phuong phap do tinh nhanh, thoi gian khoi do trén diém chua
biét khoang 20 phut.

C. Cdac ky thudat do GPS dong

- bo dong dung va di (Stop and go): La ky thuat do ma may tai tram Rover

dirng lai tai cac diém can xac dinh dé thu tin hiéu khoang vai gidy dén vai phat sau
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d6 lai di chuyén dén diém khac. K§ thuat do nay dugc tng dung cha yéu dé do vé

thanh 1ap ban d6, do v& mit cat, do cac diém ludi khong ché c6 do chinh xac thép. ..

- Do dong lién tuc (Continuous): La k¥ thuat do ma may tai tram Rover vira
di chuyén vira do, khong ding lai tai diém nao cu thé, két qua s& xac dinh dugc cac
diém trén dudng di chuyén sau nhitng khoang thoi gian nhit dinh nao d6. Ky thuat
nay thuong duoc tng dung dé xac dinh toa do cua cac vat di chuyén nhu tau,

thuyén, 6 t6 hodc do x4c dinh bé mat dja hinh. ..

- Po dong danh dau sy kién: La k¥ thuat do ma may tai tram dong xac dinh
toa do diém déng thoi vé1 mot su kién nao déy. Vi du: May dong xac dinh toa do
tam chup ciia may chyp anh hang khong dong thodi véi viée caa chdp nhanh cua

may chup anh mo.
Céc k¥ thuat do trén lai dugc thuc hién theo hai nguyén tac Xir ly s lieu:

Do dong xir 1y sau: La k¥ thuat do ma viéc do dac dugc thuc hi¢én ngoai thuc
dia, sau d6 dua s liu trit vao may tinh, ding cac phan mém chuyén dung dé tinh

toan ra cac baseline va toa do cac diém.

Do dong xtr 1y tirc thoi hay con goi 1a do dong thoi gian thuc: La k¥ thuét do
ma viéc do dac va xu ly s6 liéu dién ra ttrc thoi. Theo ky thuat do nay, gitta tram
Base va tram Rover dugc trang b1 mdt thiét bi phat va thu tin hi€u radio (goi la
Radio Link). Tram Rover thu tin hiéu nay, két hop véi tin hiéu vé tinh ma nd thu
duoc dé tinh ngay ra toa d§ cua cac diém. Dé co toa do trong h¢ toa d§ dia phuong
thi phai cai cac tham sb chuyén ddi tir hé toa d0 WGS-84 sang hé toa do dia
phuong.

3.1.4. Lwoi GPS

Ludi khong ché tric dia dugc xay dung bang cong nghé GPS thi goi 1a ludi GPS.

Tri do trong ludi GPS 13 Baseline, mdi trj do nay gom 3 tri do thanh phan 13
AX, AY, AZ va chung khong ddc 1ap ma twong quan véi nhau thé hién & ma tran hiép
phuong sai. Vi Baseline la canh khong gian nén lué1 GPS 1a luéi khong gian, nghia la
sau khi xay dung ludi GPS ta c6 ca toa d§ mat bé’mg va d6 cao cua cac diém ludi.

Trén thé gi6i, nhitng ludi GPS dau tién duoc xay dung nam 1983, & Pt va
0 My. Hién nay, nhiéu quéc gia trén thé gidi da ing dung cong ngh¢ GPS dé xay
dung cac ludi khong ché ciia qudc gia minh.

Tai Vi¢t Nam, cong ngh¢ GPS dau tién dugc xdy dung nam 1990, sau mdt
thot gian thur nghiém da duoc img dung rong rai va da xay dung dugc nhitng ludi

GPS nhu sau:
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- Nam 1991 dén 1993, xay dung ludi GPS canh ngin khu vuc song Bé -
Minh Hai - Tay Nguyén gom 117 diém.

- Nim 1992 xay dung ludi GPS canh dai gdm 36 diém trén bién va trén dat lién.

- Nam 1995, xay dung ludi GPS cap “0” gom 71 diém phu trum toan linh
thd Viét Nam.

- Bén thang 12/2004, d3 xiy dung xong luéi dia chinh co sd hang 3 gdm hon

12000 diém phu trum toan lanh thd (trung binh mdi xa ¢ 3 diém Qudc gia).

- Gan day, cong nghé GPS con dugc Gng dung dé xay dung céac ludi khoan

trac dia dong nhu ludi dia dong Lai Chau - Dién Bién, luoi dia dong Son La...

- Ngay nay, cong nghé GPS duoc Gmg dung dé xay dung hau hét cac ludi
khéng ché trac dia nhu: Luéi dia chinh 1, dia chinh 2, cac ludi duodng chuyén, cac
luéi phuc vu cho trac dia cong trinh trong moi giai doan...

Lu6i GPS ¢6 uu diém 1a do chinh xac cao, giita cac diém khong can thong
huéng, chiéu dai canh ludi c6 thé thay doi tir vai chuc mét dén hang trim km ma it
anh hudng dén do chinh xac cta diém ludi. Nhung ludi GPS ciing c6 nhuoc diém 1a
cac diém ludi phai thong huéng 1én bau troi nén gip khé khin khi ap dung & nhiing
noi bi che khuat nhiéu nhu & rimg nguyén sinh, d6 thi, cac cong trinh bi che khuat.

3.2. Quy trinh thanh lap lwéi GPS

Tuy timg cap hang, d6 chinh xac va dic diém ung dung céc ludi GPS c6 thé co
nhitng quy dinh riéng, nhung déu c6 quy trinh thanh lap chung nhu sau:
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Thiét ké ludi, chon diém, chon moc

A 4

Lap lich do

\ 4

Thiét ké session do

Y
Po dac thuc dia

\4
Tinh Baseline ———]

Xu Iy nang cao

l sung
. . ﬁ
Binh sai lu6i GPS | K l

| iém tra |
y
Kiém tra m

binh sai

|

Lap bao cao két qua xay dung ludi
GPS

Hinh 3.3.Quy trinh xdy dung luci GPS.

3.2.1. Thiét ké lwdi, chon diém, chon méc
a. Thiét ké ludi

Viéc thiét ké ludi dugc thuc hién trén ban do ty 18 phu hop di ¢6 ¢ khu vuc
do. P6 hinh ludi GPS c¢6 thé 1a luéi tam giac, ludi da giac, ludi tam giac va ludi da
giac két hop, ludi duong chuyén goi 1én cac diém méc...(tly ting cap hang va do
chinh xé4c yéu cau ciia ludi ma Iya chon do hinh Iudi cho phit hop). Nén bb tri thanh
cac phong khép kin dé nang cao do chinh xéac va kiém tra két qua do.

Trong ludi GPS can it nhat 1 diém géc toa do 1a du dé tinh toa do cta cac

diém con lai, nhung nén c6 it nhat 3 diém gbc phan bd déu trong ludi dé dam bao
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diéu kién kiém tra va chat ché khi tinh chuyén toa do vé hé toa do dia phuong(VN
2000 hay HN-72). Béi voi 1udi 16n thi sé lugng diém gbe can nhiéu hon.Dé c6 thé
tinh ra do cao trong hé d6 cao Nha nuéc thi ludi GPS ciing can c6 diém goc do
ca0.Sb lugng va do chinh xac cua diém géc do cao s€ anh hudng dén d6 chinh xac
két qua tinh do cao cia cac diém trong lu6iDiém gbe do cao co thé trung hoic

khéng tring véi diém gdc toa do.
b. Chon diém

Viéc chon diém trong ludi ciing ¢ nhitng yéu cau chung nhu dbi véi cac
lu6i truyén thong: Phai bd tri & noi c6 nén dat vitng chéc, 6n dinh va c6 kha ning
bao quan lau dai... Ngoai ra c6 nhitng yéu cau riéng sau day dé dam bao thu tin
hiéu vé tin tot:

- Phai thong thoang trén bau trdi, goc ma t6t nhat 1a 150° (hinh 3.4).

- Khong b tri dudi dudng dién cao thé.

- Khong gan céc vat c6 kha ning phan xa tin hiéu dién tur.

- Phai cach xa it nhat 500m cAc tram phat song (dai phét thanh, truyén hinh...).

- Néu bit budc phai chon ¢ noi bi che khuat thi phai mo ta su che khuat d6 trong

hé toa dd dia dién chan troi, dé 1ap lich do va tim ra diéu kién quan sat t6t.

Hinh 3.4.Chon diém GPS.
c. Chén méc

Tuy ting cip hang cua ludi GPS ma c6 nhiing quy dinh vé kich thudc va

cach thirc chon moc.
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3.2.2. Lap lich do

Nhu ta di biét hé théng dinh vi toan cau GPS c6 doan khong gian cAu tao sao
cho tai bat ky dia diém nao trén trai dat, vao bat ky thoi diém nao ciing c6 thé quan
sat dugc it nhit 4 vé tinh, day la diéu kién tbi thiéu dé dinh vi. Trong tric dia can co
trj do thira. Tuy vao ting cip hang cia ludi ma ngudi ta quy dinh sé vé tinh tdi
thiéu quan sat dugc (thuong 1a nhiéu hon 4). Vi du: luéi Dia chinh co sé hang 3 ¢
s6 vé tinh t6i thiéu 12 6 vé tinh. Mit khac, d6 hinh vé tinh ciing 4nh hudng dén do
chinh xac dinh vi, dac trung bdi dai lugng PDOP.PDOP cang 16n thi d6 chinh xac
dinh vi cang kém va nguoc lai.Mbi cip ludi ngudi ta cung quy dinh PDOP tbi da.
Vi du: Ludi dia chinh co sé hang 3 ¢c6 PDOP tdi da 1a 3. Khong phai lac nao trong
ngay ciing c¢6 duoc nhitng diéu kién nhu trén. Lap lich do 1a chon xem trong ngiy
nhiing khoang thoi gian nao dé c6 duoc nhitng diéu kién cia ludi yéu cau. Ta chi
tién hanh do dac vao nhitng khoang thoi gian do.

beé lap lich do can c6 nhiing yéu cau sau:

- C6 toa do gan dung cua khu do (d6i voi khu do nho thi 14 toa do trung binh
ctia khu do, toa d6 nay c6 thé lay trén ban do).

- Co tép lich v¢ tinh dy bado (khong cii qua 1 thang).

- C6 phan mém chuyén dung dé tinh toan lap lich.

- P6i v6i nhitng diém bi che chan thi phai c6 thong tin mé ta sy che chin do.
Két qua lap lich sé& cho ta nhimg khoang thoi gian trong ngay c6 thé do duoc.

Co cac truong hop lap lich sau:

- Lap lich do trong diéu kién thong thuong, khu do nho, cac diém khong bi
che chan. Truong hop nay ta chi viéc nhdp vao toa do trung binh ctia khu do va
nhan duogc két qua 1ap lich do cho ca khu do.

- Lap lich do trong diéu kién cac diém do xa nhau. Lic nay toa do trung binh cua
khu do khong dac trung cho khu do duoc nira, ta phai 1ap lich cho tirng session mot.

- Lap lich trong diéu kién cac diém do bi che chin. Lic nay ta ciing phai lap
lich cho ting session va phai mé ta su che chin.
3.2.3.Thiét ké session do

Session do hay con goi 14 ca do 1a khai niém chi viéc cic may thu dong thoi
thu tin hi¢u v¢ tinh trong mét khodng thoi gian nao do.

Viéc thiét ké session do phai dugc thuc hién trude khi do dac va phai xéac
dinh duoc mdy thu nao dit tai diém nao, thoi gian bat may, tit may. Thiét ké
session do phu thudc vao cac yéu tb sau:
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- Quy dinh cua quy pham.
- D6 hinh cua ludi.
- S6 luong may thu st dyung.
- Kha ning di chuyén giita cac diém trong luéi.
- Két qua lap lich do.
Thoi gian trong mét session do phu thudc vao cac yéu to:
- Yéu ciu vé do chinh x4c khi tinh baseline.
- S luong v¢ tinh quan sat duoc.
- Chiéu dai cta baseline.

Mdi session do c6 thé c6 nhiéu may tham gia, cir c6 N may thu thi s& co
N(N-1)/2 baseline dugc xac dinh, nhung chi c6 (N-1) baseline 1a doc lap. Trong
thuc té van str dung tat ca cac baseline thu duoc.

Vi du vé thiét ké session do: Cho ludi GPS nhu hinh vé, cac baseline két ndi
v6i nhau theo d6 hinh tam giac hodc da giac, st dung 4 may thu.

GPS -02 GPS -03 GPS - 04

1 GPS - 05
GPS - 01

GPS - 08 GPS-07 GPS-06

Hinh 3.5.S0 do thiét ké session do.

Sau khi thiét ké trén so do ludi, ta 1ap duoc bang thiét ké session nhu sau:

Thoi gian
Session May 1 May 2 May 3 May 4 -
Batmay | Tat may
1 GPS-01 |GPS-02 |GPS-08 |GPS-09 tl t'l
2 GPS-03 |GPS-02 |GPS-04 |GPS-10 t2 t'2
3 GPS-06 |GPS-05 |GPS-04 |GPS-11 t3 t'3
4 GPS-06 |GPS-08 |GPS-07 |GPS-10 t4 t'4

Bing 3.1.Két qud thiét ké session do.
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3.2.4. Do dac thuc dia

Po dac trong ludi GPS 1a viéc st dung may thu GPS thu tin hi€u v¢ tinh tai
cac diém ludi theo cac session di thiét ké. May GPS 1a thiét bj dién tir hién dai, tu
dong thu va ghi sé liéu. Cong viéc cua ngudi do twong ddi don gian, cu thé lam

nhitng viéc sau:
- Pinh tdm, can bang may thu.
- Do cao anten.

- Bat va tat may thu theo thoi gian da thiét ké.

Hinh 3.6.Mdy GPS tai diém do tinh.

Khi do dac can cha ¥ cac may thu phai phdi hop v6i nhau dé bat may va tat
may dong thoi vi chi ¢6 nhitng khoang thoi gian chung méi ¢6 ¥ nghia tinh baseline

va phai bao quan may thu trong sudt qua trinh do.
3.2.5.Tinh baseline

Sau khi do dac, mdi may thu trong mdt session do thu dugc 1 file s6 lieu.
Tuy ting loai may thu ma file sb lidu co tén va dudi khac nhau. Tinh baseline 1a
chuyén (trat) s6 liéu tir may thu GPS vao may tinh roi ding cdc phan mém chuyén
dung 1ap céc hi€u tri do pha tinh toan dé giai ra toa dg tuong ddi gilta cac diém dat
may, ma tran hiép phuong sai va cac yéu t6 danh gia d6 chinh x4c cua baseline.

Mot s phﬁn mém xir ly s6 liéu hién c6 nhu: GPSurvey, Trimble Geomatic
Office, Trimble Total Control, Pinacle... Ngoai ra con c6 cac phan mém chuyén dung
phuc vu cho linh vue dia dong hoc nhu: Gamit, Berness. ..

3.2.6. Kiém tra két qud do

Sau tinh baseline can phai kiém tra chat lugng tri do. Viéc kiém tra co thé
thyc hién trén 2 ndi dung:

o1



- Kiém tra chat lugng ctuia Baseline dya vao cac chi tiéu sau:

+ Phuong sai chun (Variance): La sai sd trung phuong trong sé don vi ctia
10i giai. Truong hop 1y tudng phuong sai chuan bang 1, phuong sai chuan cang 1én
thi chat lwvong 101 giai cang kém.

+ Ty sb phuong sai (Ratio): La ty s giita phuong sai cta 101 giai tot thir nhi
trén phuong sai 10i gia tot tha nhat. Ty s6 phuong sai cang 16n thi 101 giai cang tot
va nguoc lai.

+ Dang 101 giai: Khi ty s6 phuong sai dat dén gidi han thi s& c6 101 giai fixed
(cb dinh), néu ty s6 phuong sai nhé hon gi¢i han d6 thi chi dat dwoc dang 101 giai
float (trdi ndi). Giéi han nay thudng 1a 1,5. Trong ludi nén han ché 10i giai float, t6t
nhat 14 khong c6 10i giai float.

Sau khi kiém tra chat lugng cua céc baseline ta c6 thé kiém tra s6 vong cla
cac vong khép kin.Theo 1y thuyét thi trong mot vong khép kin. YAX = YAY = YAZ
= 0, nhung vi c6 sai s6 nén cac tong nay khac khong do6 chinh 1a sai sé khép.

fx =) Ax
fy =2Ay
f, =Xz

Ta ciing tinh dugc sai s6 khép tong hop:

fo= [R5+

Sai s6 khép tong hop twong dbi:

S _1
[s] T
Trong d6:  [S] 1a téng chiéu dai trong vong khép.
T 1a ty 1& ban d6
GPS-03

GPS-05

GPS-01 -

Hinh 3.7. Sai so cung session va khac session.
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Sai s6 khép tong hop twong dbi dic trung cho do chinh x4c cua ludi trude

khi binh sai. Moi cap ludi s€ c6 quy dinh vé sai s nay.

Trong sai s6 khép lai chia ra sai s6 khép cling session va sai sé khép khac
session. Sai s6 khép cung session 14 sai s6 khép ctia vong khép tao boi cac baseline
dugc do trong ciing mot session, sai s6 nay thuong 13 nhé va khong chua sai sé dinh
tam va do cao anten. Sai sd khac session 13 sai sb cua vong khép duogc tao boi cac
baseline duoc do trong cac session khac nhau, sai s6 nay thuong 16n hon va c6 thé
chtra sai sb dinh tdm va do cao anten. Trong hinh 3.7:Vong khép kin GPS-01_GPS-
02_GPS-06, GPS-02_GPS-03_GPS-04, GPS-04_GPS-05_GPS-06 la cac vong khép
cung session, vong khép GPS-02_GPS-04_GPS_06 la vong khép khac sesion.

3.2.7. Binh sai luoi GPS

Khi d4 kiém tra thay cac baseline va céc sai s6 khép vong dat yéu cau thi tién
hanh binh sai ludi GPS bang cic phan mém chuyén dung (phdn mém GPSurvey,
Trimble Total Control, Trimble Geomatics Office...). Ludi GPS la ludi khong gian
nén binh sai ludi GPS la binh sai luéi khong gian.

3.2.8. Kiém tra két qud binh sai
Dura vao cac tidu chuan dé tién hanh kiém tra cac két qua binh sai ludi GPS.

Két qua sau khi binh sai bang phian mém chuyén dung phai day du cac thong

tin sau day :
- Thong tin vé cac véc to canh (baseline) AX, AY, AZ.
- Sai s6 khép.

- Cac phuong vi canh, chiéu dai canh, hi€u s6 d0 cao va céac s6 hiéu chinh
tuong ung.

- Toa d6 vudng goc khong gian XYZ.
- Toa d6 va do cao tric dia BLH.
- Toa do vudng goc phiang va do cao thily chuén sau binh sai.

- Banh gia sai s canh, sai s6 tuong doi canh va sai sO phuong vi canh sau
binh sai.

3.2.9. Bdo cdo két qua do

Sau khi két thuc toan bo cong tac do GPS, can viét bao céo tong két k¥ thuét

v6i1 ndi dung bao gom:
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- Tinh hinh khu do, diéu kién dia 1y tu nhién.

- Nhiém vu duoc giao, tai li¢u trac dia da c¢6 cua khu do, muc dich do va yéu

cau vé do chinh xac.

- Bon vi thi cong do dac, thoi gian bat dau do, luan cu ky thuat, tinh hinh doi
ngil can bo k¥ thuat, loai hinh va s6 lwong may thu, tinh trang kiém nghiém, phuong
phap do, tinh trang do bo sung, do lai, hoan canh do, cac diém tring, khéi lugng

cong viéc va ngay cong.

- Tinh trang kiém tra sb liéu ngoai nghiép, sd liéu gc,ndi dung phuong phap
va phan mém hau xur 1y s6 liéu.

- Phan tich s liéu do ngoai nghiép va tinh toan kiém tra tai thuc dia.

- Tinh hinh thyc hién phuong an va chap hanh quy trinh k¥ thuat.

- VAn d¢ ton tai trong thanh qua giao ndp va van d& can phai thuyét minh.

- Cac phu luc kém theo.

3.3. May GPS South 82
— -

.
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Hinh 4.1.May GPS South 82.

3.3.1. Ciu tao mdy

Tuy nhién c6 nhiéu loai may GPS khac nhau song vé ciu tao, cac loai may
déu co cac bo phan sau day:

- Pau thu: Gom ¢o ang ten, b0 tan s radio, bo vi st ly, bo nhé. La thiét bi
dung dé thu tin hiéu vé tinh, lvu dit liéu tin hiéu dinh vi, trén dau thu co trang bi
cac deén bao tin hi¢u, dua vao dén nay dé nguoi dung cé thé nhan biét dugc ché do
do va thong bao tin hiéu.
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- Fieldbook: C6 tinh ning nhu mot chiéc diéu khién, duoc thiét ké bang man
hinh cam tng, Fieldbook cung cap cho ngudi sir dung cac chirc ning cai dat, két ndi

v6i may tinh, ngoai ra con dung dé ghi lai cac gia tri do, thu.

- Chan may: Thuong dugc 1am bang nhom va c6 thé nang ha theo lya chon

cua nguoi do.

- P€ can bang: Chira 6ng thuy tron va cac 6c can may, chirc nang cta b phan

nay dung dé can bang may trude khi do. Pinh ciia mat chdm cau (¢ gitra chom cau) dugc

goi 14 “diém 0” thi truc dng thuy tron dang & vi trf thing dimg.

- B6 phan dinh tdm quang hoc: La mot 6ng kinh dugc st dung dé xac dinh

tdm cua may trung vdi tdm moc.

- Thiét bi day: GOm c6 day sac cung cdp ning luong cho may thu hoat dong,

day két nbi dau thu voi may tinh.
- Thudc do: Phuc vu cho cong tac do chiéu cao ciia may.
3.3.2. Chudn bi do
- La“ip sim dién thoai vao may South82 (sim dién thoai da duogc cai dat GPRS).
- Lap pin vao may South82 va Fieldbook.

- Khoi dong may South82 va Fieldbook (nhan nut power trén than may,
field book).

- Cai dat chirc nang do bang song dién thoai cho may South82.

- Cai dat Bluetooth dé két ndi may South82 va Fieldbook.

- Cai dat bo phén mém cho Fieldbook.

- Cai dit cac thong s6 do cho may South82.

Kiém tra tin hiéu két ndi gitra may South82 va may cha tram CORS.

+ Cai dat chuc nang do b'fmg song dién thoai chi thyc hi¢n 1 lan hodc

cai lai khi ngudi dung thay ddi chic niang do.

+ Cai dat Bluetooth chi thuc hién 1 lan hodc khi thay field book hay
may South 82, hodc trong mét sé truong hop Fieldbook khong két ndi duoc véi
may South 82.

- Kich hoat phin mém PRTKPRO 2.x bing cach click dup vao biéu tuong
phan mém PRTKPRO 2.x trén Fieldbook.

- Tao du an va cai dat cac thong so6 ctua du an.
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3.3.3. Cai dt cdu hinh ché dé do
Trinh ty cai dit ché 46 do cho may GPS South 82 nhu sau:

Budc 1: Giir chat phim F+P doi 6 dén dong thoi nhap nhay.

®

STA BT BAT

)

DL SAT PWR

Budc 2: Bam phim F cho dén khi dén STA sang, bam phim P xac nhan tit ca
hién thi nhu hinh duéi, biéu thi truéc mét 1a hinh thac hoat dong cua tram di dong.

STA BT BAT
| IEEENNBIRBNRI
F P
DL SAT PWR

Budc 3: Poi vai gidy, sau khi dén ngudn hoat dong binh thuong an phim F doi
dén STA va dén DL nhap nhay thi bo phim F ra (sau khi nghe thay tiéng kéu tha 2
thi bo tay ra 1a duoc), an phim F dé dén DL chuyén sang dén Bluetooth, khi dén
Bluetooth sang thi bAm phim P x&c nhan nhu hinh duéi, khi d6 1a chon phuong thirc
théng tin GPRS.
STA BT BAT

F P

DL SAT PWA

Sau khi cai dit xong, bAm phim F mét lac, néu dén biéu thi gidng hinh duéi thi

cai dat may thanh cong. Néu khong thi thuc hién lai tir dau.

STA BT BAT
NN
F P
DL SAT PWA

3.3.4. Cai ddt két néi Fieldbook véi mdy South82 (Két néi Bluetooth)

Budc 1: Khéi dong Fieldbook, may South82, click dup vao goc phai man hinh.
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B WORKABOUTPRO =13 B WORKABOUTPRO

Fila Zoom Jools Help File Zoom Toolz Help

‘IE Power Properties

My Device

Main battery Backup Battery
3 soee
w‘!

. RErmaining Powwier:

IntEerraet

Explorer
Woltage:

l‘.f‘? Current:
Tamparatire:

Microsoft
WordPac

B WORKABOUTPRO [ [=]E] § ™ WORKABOUTPRO ={=1]e3

File Zoom Tool: Help Eile -:u:-m Toolz Help
Power Properties l'lg [F

| Advanced | Devices ] wakeup | My Device Py
-Slot power status DocuneEnts
=] CF: Empty Slot L 2 s
SPIOo: Pty Slot Recycle Bin Remote
Desktop ...

- W
Ead

Intermnat
Explor e

&

Microsoft
WiordPad

B = 5000) |

Budc 3: Sau khi 1én biéu twong Bluetooth, click dp vao biéu tugng Bluetooth,
chon Search dé tim tin hi¢u ciia may South 82 (khéi dong may South 82).

- WORKABOUTPRO (= |[2]5<] | m worKABOUTPRO (=13

Eile gZoom Jools Help Eile Zoom Jools Help

Blustooth Manager
Devices | Outgoing | Active Conn.

MName | Address | act | PIn |

Pleasa walt while Bluetooth scans
for devices.

[ stop | services | setpin | gtop | services | setpin |

Budc 4: Sau khi tim théy may South82, click chon va chon Services
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H WORKABOUTPRO
Eil= Toolz Help

= oo

B

Mlame

Dl wireless 265 Blu...
= unkmow =

O0265EE. ..
Oo01CD=hCl..

<]

I ]

ScCcan

I Services I Set PIMN

N WORMABOUTPRO
Eie gZoom Tool: Help

EN[=1c3

SErvioes

Service

SCANMER
ASYINC

o |

]

Scan

Field book da két n6i duge v6i may thu GPS South 82.

3.3.5. Cai dit phian mém cho Fieldbook

Tir man hinh field click dp biéu twong My Device = Flash Disk = Setup.

Cai dat bang cach click dap 1an luot vao 3 biéu tugng nhu hinh dudi.

E WORKABRODLI TIPRO

Fil= Zoom Toclz Help

-]

I DEviCE

-

=N =13

B WORKABOUTPRO

Fil=e Zoom Toolz Help
[Eile Edit wiew Go | |
=] =] =]
S
Flash Disk =1y
Crocuments
Program Temp
Fil==s
Cantrol
Parnel
o i S ool |
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N WORKABOUTPRO
File Zoom Toolz Help

N WORKABOUTPRO
Eile Zoom Toolz Help
Go | >

=13

[Eile  Edit wiew Go | =3 | Eile  Edit  View
lel® ]| &) [ xe] = lla]=*] =l le:ﬂ'j |
- \ e
= = @] = R ;
Docurnents Jobs Psion English alarmS ATy
and Settings ) I _
: = @ =
Startup WRS_Test Pt=SolkCpo = WRSDEBL..
“'H-.h__ .
5 rﬂ)
esystem OSsU91 8 WRSDEBL. .. HHE.STES'I' .
“'H-.h__ .
[~ ; : : :
' A L= Cai d5t mén tr 3 phin mém
%| =T |

3.3.6. Cai diit thong sé do cho phin mém théng qua phin mém GPRS Module Set

Buéc 1: Khoi dong phan mém GPRS Module Set.

[C[E)E| § = workasouTPRO =13

B WORKABOUTPRO =13

Fiz gZoom Tools Help

N WORKABOUTPRO
Fiz Zoom JTools Help

Vao Link S82 chon Other, tiép theo chon s 7 (chon s6 8 néu cai dat 1a
COMS), chon Open, sau khi bdo m¢ cong thanh cong, chon Read, sau khi may béo
doc dir li¢u thanh cong thi dat cac tham s6 nhu bang duoi:

Link Mode: GPRS

Work Mode: VRS_NTRIP

IP: 14.161.6.219

PORT: 6060(c6 thé dit 6061)

Mount Point: [RTCM30]

User va Password nén dit theo s6 SN cua may.
Pénh dau chon Modify.

APNSERV: v-internet

Néu Sim Vn: “m3-world” ; ; Sim Viettel: “v-internet”.

Sim Mobifone: “m-wap”
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Sau khi dit cac tham sb xong chon Set, doiFieldbook thong bao da cai dit

xong thi OK thoat ra va tit may.

B WORKABOUTPRO CEXx

B WORKABOUTPRO (]i=]]c3

S Module Set

Work Mode |VRS_NTRIP Work Mode |VRS_NTRIP

118.659.244.18 118.69.244.18

[soso s
RTCM30 RTCM=0

w852

fw2BE2

TOFE31111
W1DB2722682

- RTCM30-VISUAL STATION(NET)
- [RTCM30] - TRUE STATION(SINGLE).
3.3.7. Kiém tra tin hiéu két n6i GPRS
Mo South 82, mé Fieldbook, kich hoat phan mém VRS TEST.

Link: chon Other, céng s6 7 (hoac 8 néu cai dat 1a COMS), chon Open, chon
Reset, néu bao ICY 200 OK thi may di két néi duoc v6i may chu.

M WORKABOUTPRO =13
fle Zoom Jools Help
VRS TEST

B WORKABOUTPRO =13

VRS TEST

B WORKABOUTPRO 59[(=][c3]
Ede Zoom Jooks Heb

VRS TEST

SGPGSV4313 18,0,000,,19,0,000,,2 a
$GPGSV, 4,4, 1360(]1)‘40
GPZDA 000000.511.06. 0

elamll Sutol mslmm

el H et

ﬁlqu.vll i‘_-'l-lh‘ l | (;S'R‘.-l H.v.l NI |Reset I

s e lle mlia

e Y
& i®2-5%0]

" " | -‘..r—
ot L 5 80

S Moduke Crnd Send Finkshed) - 1 the Server Successull &~ 60
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e | P e | P
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3.3.8. i dung phin mém PRTKPRO dé do dac

Khoi dong phan mém PRTKPRO 2.0, s& xuat hién man hinh nhu duéi day,
chon Set=>COM Port Set.
B WORKABOUTPRO =13

Fde Zoom Jools Help

W WORKABOUTPRO =13

Ede Zoom Jools Help

B WORKABOUTPRO 9 (=1e3]
Fle Zoten Tools Help

Ilnhﬁlt&.rmlmhlilhl'i

l El%lﬂlﬂlﬁ.l#l?lﬂl‘hl

sau;:mmn,mﬁlm:u

H: VRMS: =
| | [»]
&4 =L@ 57l

Khi da két ndi thanh cong, may s€ bao cot song, toa do, tinh trang giai,...may
di co thé do dac.

Job_get_Swver ook udnlrﬂ Job Set Survey Tools Help | §
| slalalalal+[z]%]%] | stalalalal«|zl%n]T

1»

'-—

® O

09:48:39 il

ptID: PT )anq
N 1143629.082 poop 6.900
E:  531051.825 HRMS: 2.084
H: 21.417 VRMS: 17.071

=
< | T| D
& +H@ 5700 & @50
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Khi may bao tinh trang Fix méi bt dau ghi nhan dit liéu (qua trinh ghi nhan
dir li€u phai theo quy dinh).

Huéng din tao Project va cai dit cac tham so:

Tir phan mém do, chon Job->New Job

Job Name: Tiengiang, chon Wizzard, chon OK

Elipsoid: WGS84, chon OK

Project: UTM Universal

Central Meridian: 108 (kinh tuyén trung wong cua tinh Tién Giang, tinh khéc
thi gia tri khéc).

False Easting: 500000

Project Scale: 0.9999 doi véi mui chiéu 3° va 0,9996 doi véi mai chiéu 6°.

Chon Next dé cai dat tham sb dich chuyén.

Sau khi tao xong Project, str dung Projectdé tién hanh do.

B WORKABOUTPRO [ZB)[%) |l = workasouTRRO [Z[E)[] | = workasouTPRO =13
File Zoom Tools Help - File Zoom Tools Help fle Zoom JTeok Help

Job Set Survey Tooks Help | §

Yob Path: [iFah Dk ks

[ New cormversion mode
{ﬂmwwnfmatm job ———

@ wizad () Copy

,'l IL’IJ ﬂtllFlwl-Mtl-MeI]
& @-n% 10l F @-omiol

. WORKABOUTPRO (=13

Eie Zoom Tools Help
Set Parameters Wizzard

-Projection Parameters Set

Proect IUTM Lrinnarsal "'I
Central Maridian: |m5.45

B WORKABOUTPRO =03

Eie Zoom Tool: Help
Sel Parameters Wizzard E
-Set Seven Parameters

[w Use Seven Paramaters
difml:  [133.3142

False Morthing: [0 dyim): |sS.0849
False Easting: [S00000 dz{m):  |110.169
Projection Scale:  [0.59959 Rotx: [0
Projection Height: [0 i‘:t: E
Latitude of origin: [0 e
paraliel 1 = {porm): |0

D?*Ehi

| ok || prev | [ Next | | cancel |
7 B oL®LL0
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C6 thé sir dung thong tin cac tham sd di tao & Project trudc cho Project moi
bang cach:Chon Job—=>New Job

Job Name: Tiengiang, chon COPY, chon OK, chon file thong tin cua Project
trude co dang *.ini, chon OK.

e
Miew Job Cpen
[\Flash Disk, Jobs) Thengiang) Tiengiang.ini
Job Name: J04052010 = \Flash Disk =
#- Documents and Sattings
Job Path: [iFlazh Disk Jobs) =1 Jobs
0 OS0E2010
[T New conwersion mode : = _sl_r'tk
The way of creating job ————— B3 data
C Wizzard @& Copy| #3 result
] Tiengianag. i
-3 SETLP =
#- SETURL
- 3 RS Tock o
L | o | _cancel |
& @570 | F ~&® 571 0l

C6 the kiém tra cac tham so bang céch:

Chon Set ->Survey Parameters=> Elipsoid and Projection hoac Seven
Parameters.

Fin Cmmem Tm  eip

Job Survey  Jooks  Help | 4
= Four Paramatons
RY Seven Paameaters
Altitude Fitting
CoMmeCtion Parsmetens
Leved Model Satup
Wertical adpstment
R Sacrat Farameater
000 5 —
py ;| SOM Port Set 0)hone
N of DM forward 000
E: of Mode switching 000
Do WRMS: D.000 =
a | [
| =@ 51 6l

3.3.9. Trut dir li¢u
Hudng dan dinh dang dé trat dir lidu:
Sau khi do xong, dinh dang dir liéu xuat dé trat ra may tinh

Chon Job=> Format Convert=> chon céc kiéu dinh dang, chon Input file, Out
file, chon Convert.
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M WORKABOUTPRO li=]:3

B WORKABOUTPRO =13

Fie ZFoom Toolk Help

M WORKABOUTPRO FBEX

Fie Zoom Took Help

File Format Convert

File Format Convert

Format:  |Pn,Pcy,ih -
o,
: Pcyxh =1
input JPe,x,yh
—nPc iy h
| P,y L P
I PrixyhPc
- IPr, ¥, h,hy R h(SSD)
Dutput Fl*.28m
* huf
. l o ik e
Pt ID: Status No d’“"L P,y h, P, Mileage, Offser
M- PDOR: : IPr, %, Z,Pc, (ECEF Coords
E: HAMS: Corvehio, Fr,Pcy, ek T
H: VRMS: = 1 distance, Slant rar ™
4| | T
Ll D-LB@OHL100] | @ -0®5 10l

3.4. May GPS Promark 2

Hinh 4.2.May GPS Promark 2.
3.4.1. Ciu tao mdy

V& cau tao cia may GPS Promark ciing twong ty nhu may GPS South 82,

dué6i day 1a mot sd tinh nang k¥ thuit ciia may.
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MOT SO THONG SO CO BAN
D9 chinh xac thoi gian thuc 1-3M
Do chinh xac hau xu ly <lcm
Tan s6 1
Ché d¢ do tinh Co
D9 chinh xac dinh vi thoi gian thuc ty dong 3M
S6 kénh 12
S6 kénh: L1 GPS code and carrier 10
S6 kénhL SBAS (WAAS/EGNOS/MSAS) 2
Dit liéu chuan do nguoi st dung lya chon Co
Dit liéu c6 thé dinh nghia do nguoi str dung Co

Kiéu ang ten

Bén trong may

Nhiét d6 hoat dong t6i thiéu (°C) -10
Nhiét d6 hoat dong t6i da (°C) 60
Nhiét d6 bao quan t6i thiéu (°C) -20
Nhiét 46 bao quan téi da (°C) 70
Kich thudc may (cm)

+ Cao 155
+ Dai 5.5
+ Rong 3.25
Trong luong (g) 140

Do chiu sdc khi hoat dong

Tir 2 mét dén nén bétong

B0 nhé

8MB

Xir Iy

Ashtech Solutions

3.4.2. Cong tic chudn bi do

Lap ang ten 1én may va chan mday, ndéi cap ang ten thu tin hi€u, véi

Fieldbook, lip Fieldbook vao gia.




Po chiéu cao dng ten.
Sau khi lap dit xong, kiém tra pin AA di gin vao may GPS chua.
3.4.3. Thao tdic do

Bat may bang cach an vao phim nguoén mau dé. Man hinh hién 1én nhu sau:

“As htech

] B | P = =

Slee=snat. 1ga

FResw = 00
Pl America-1.07F
=3 2002 Thale=s Plaws.

Chon survey bam phim ENTER dé chap nhan.

< Ashtech
Surwey |

|Cn::-i|e-r::1' Dot a g

aSlees=snatw Iiga

Fiew =2 00
N.America-1.07F
=2 2002 Thale= Nlaw.

Chon Setup tir man hinh, man hinh Survey s€ hién 1én nhu sau:

Paoint Attribute
Pecaordina inter
Arntenna

Filze AvMarnagaer
Linit=

Pecesiwver L
Contrast

=) 2002 Thale=s Nldaw.
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Vao Survey mode, chon kiéu do 1a Static.
Tiép tuc, chon Point Atribute dé nhap tén Tén diém / Khu do (Site ID) va

thong tin khu do (Site Description). Sau khi nhap xong, dung phim 1én xudng chon
Save dé luu.

it 1D
z277

Zite Descripkicon

Tu Survey Menu, tiép tuc chon Antenna. Chon kiéu do 13 Slant néu mudn do
chéo tir tim méc téi mép ngoai cia Antenna hodc chon kiéu do 13 Vertical néu mudn do
tir tim moc téi phan dudi ciing cua antenna. Dé c6 thé nhap dit liéu dang véi don vi do,
chon Unit dé thay doi don vi do vé mét (Meters).

Height Tyupe
ISlﬂnt

Arnkcmnm Heicghe

| O.00D lnt Feet

Tiép tuc chon File Manager dé xem dit liéu da ghi trong mdy, néu c6 nhiéu

file do cii, nén ki€m tra xem sO li€u da trat ra chua réi x6a bét di dé tang dung

Fre=s: T41a . 32 KHE

belets| el all]
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Tir Survey Menu, chon Receiver ID dé gan s6 may cho timg may (viéc nay
chi 1am 1 1an), sau khi gan, s liéu luu trit trong may do s& c6 sd ID cta may do,
tuong ty nhu s6 Ching minh thu, nham phan biét giita cic may do, tranh nham 1an

trong viéc luu trix va quan 1y s6 liéu.
Thao tac: Chon Receiver ID — bam phim ENTER.

1234

Sawe |

Tiép tuc badm phim ENTER dé thay di tén ID nhu mong mudn, sau do
bam Save dé luu lai.

Sau khi xong céc thao tac Setup, bdm phim ESC vé man hinh Survey. Ttr man
hinh Survey chon Collect data, bAm phim ENTER, man hinh s& chuyén sang man hinh

do véi cac thong tin vé tinh, mirc nang lrong ngudn va bd nhé ghi dir lidu.

aSle=nat igacicomn.CGom

Rew 22 00
M. A merica-1.07F
=2 2002 Thale= Nlaw.
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Khi ¢6 du tdi thiéu 4 vé tinh voi goc ngudng tdi thiéu 16n hon 10°. Viéc ghi
dr li€u do sé ty dong bat dau. Khi d6 man hinh sé tu dong chuyén sang ché d6 man
hinh Survey Status. Néu muén tré lai man hinh trang thai v¢ tinh, bam phim

Nav/Surv dé chuyén.

Static

Tite ID

[ As0a

Db=. T imer Elap=ed

| O MANI | 0D:04:30
H Sat= FPDODOF

I Fa . 4.0

—il [Foo% ]

Trén man hinh Survey Status, c6 cac thong tin vé tén diém, thoi gian do
(Elapsed), s6 vé tinh, do suy giam d6 chinh xac vi tri diém (PDOP), théng tin b
nhd (hién thi theo %) va thong tin vé mirc nang lugng. Khi do du thoi gian, bAm
phim ngudn dé tit may, s6 liéu s& tu dong ghi lai vao bd nhd trong. Trong mot s6
truong hop, ngudi ta st dung cong cu Obs. Timer dé ude tinh kha nang xir 1y s6 liéu
cua file dir liéu thu thap duoc. Pon vi hién thi trong 6 Obs.Timer s& twong tng voi
kha ning xir 1y baseline dat yéu cau do chinh xac cho baseline c6 chiéu dai turong

tg (don vi mile -dam bang xap xi 1.7km).

3.5. May GPS 76CSX Garmin

MCX External Antenna Connector
(under weather cover)

US8 Connector (under
weather cover)

Power/Data Cable
Connector
“serial Port”
(under weather
cover)

Carry Lanyard Installation

Back of GPSmap 76CS

Mat truoc may Mat sau may

Hinh 4.3.May GPS 76CSX Garmin.
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3.5.1 Cac phim chirc nang co bdn ciia may

- IN; OUT: Hai phim nay duoc sir dung dé phéng to, thu nho ty 1& ban do.
Khi nhan phim IN s& ting ty 1& ban d6 trong may, cho phép thay dugc ving ban d6
nho nhung chi tiét; nguoc lai khi nhdn phim OUT thi giam ti 1¢ ban dd, cho phép xem
khu vue ban d6 rong hon nhung it chi tiét hon.

- FIND: Dung d¢ truy tim nhanh nhiing thong s6, dit liéu may da thu.
- PAGE: Dung dé chon cic man hinh chinh trong may.

-POWER: Phim mau dé, nhin vao phim nay dé tit, mé may. Khi st dung
ban dém thi c6 thé nhin phim nay dé tit mé dén man hinh trong may.

- QUIT: Ciing twong ty nhu phim PAGE dung dé 1at trang man hinh chu trong
may nhung nguoc chiéu véi phim PAGE. Ngoai ra phim QUIT con ding dé thoat mot
chure ning dang str dung ndo d6 hoic dé ngung mot thao tic mot 1énh nao do.

- ENTER: Chép nhan mot 1énh nao do, néu an va gilt phim ENTER trong
vong 3 gidy thi may s€ ghi nhé vi tri dang do.

- MENU: Khi nhan phim nay hai lan, may s& cho ra mot bang danh sach cac
chirc nang cua may, cac chinh stra trong may ciing dugc thuc hién trén bang MENU
chinh nay. Ngoai ra, twong tmg véi bat cit man hinh chu nao dang sir dung, nhan
MENU s¢€ cho ra man hinh phy, c4c chinh stra chi c6 tic dung trén man hinh chu
cua n6 ma thoi.

- ROCKER: Pay la phim to nhat cia may, twong dwong véi 4 phim lén
xuéng, trai phai, dugc dung dé lua chon cac thong s6; lua chon 1énh trén man hinh.
Churc nang tuong ty nhu may vi tinh.

ROCKER Key
* Move Up/Down or Right/lelt to
move through hsts, laghlighe fields,
on-screen I)UIIUHS. 1cons. enter C!Z‘lf‘
or move the map panning arrow.

GPSmap 76CS
Getting Started

Key Functions —— —

PAGE/COMPASS Key
« Press to cycle through the main
ragrs.
= Press when using the on-=creen

IN/OUT Zoom Keys

* From the Map Page, press to zoom
in or out.

e From any other page. press wo scroll

keyboard to close.
up or down a list. S

« Press and Hold to turn Compass

/O
FIND/MOB Key On/Ofl
e Press and release ar any time to MENU Key
view the Find ?‘4}1(‘11|| Page. Lo S
» Press and hold for MOB. i
for a page.
* Pres ice to view the Mai
POWER/BACKLIGHT Key f\‘l;\:ul\wu to view the Main

® Press and Hold 1o turn unic On/OIL
* Press and Rekase to adjust back-

lighting.

QUIT Key
* Press and release to cancel data
entry or exit a page.

ENTER/MARK Key
« Press and release o enter high-
hghted options. data or confirm
ON-SCTeen mMessages.
* Press and hold at any time to mark
your current location as a waypoint.

Hinh 4.4.Cac phim chirc nang co ban.
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3.5.2. Cac man hinh chinh trong may

Trong may GPS76CSx Garmin c6 6 man hinh chinh, 1an luot 13: Man hinh
vé tinh, man hinh do cu ly, man hinh ban dd, man hinh la ban, man hinh v& mit cét
cao do, man hinh Menu.

Man hinh vé tinh Man hinh do cu Iy Man hinh ban dé
frio Computer

Locatom N 368'S51.336° Trip OSom Mao< Spend

s14: V05447325 704 286"

Mavng Tme |Moving A0

26:32:| 159
15:44:| 43!
1103

7042"

Map
\.smme HILL

avg Ascent Max< Elov

20 | 1129
@ 8
© Eﬁﬂ

Neorm Cock Caculater Stcpuatch

& [N =8

Sun & Meen Hunt £ fen Lemes

0436:33 04-NOV-03

Man hinh la ban ~ Man hinh vé mdt cat cao do Man hinh menu
Hinh 4.5.Cac man hinh chinh trong may GPS 76CSX Garmin.

Hinh 4.6.Man hinh vé tinh.
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Man hinh vé tinh:Day 1a man hinh chinh dau tién xuét hién khi chiing ta mé
may. Nhirng vong tron nhé kém theo chinh 13 vé tinh dang xuat hién trén bau troi
(sé trong vong tron la sb that cua vé tinh, do vé tinh luon di chuyén nén s nay luén
thay d6i). Quan sét hai vong tron chira vé tinh, nhiing vé tinh trén dinh dau 1a nhing
vé tinh nim trong hodc ndm trén dudng tron nho. Nhitng vé tinh nim trén vong tron
16n 13 nhitng vé tinh c6 vi tri ndm nghiéng mot goc 45° vé phia chan troi, nhitng vé
tinh nay thuong d& bj che khuat boi cac yéu té dia hinh nén tin hiéu cia ching yéu

hon so véi cac vé€ tinh nam trén dinh dau.

- :
VE TINH VONG NGOAI %0 __— pinHBAU

VE TINH VONG
) P 8 TRONG

T TR NGUGI SU DUNG

Hinh 4.7. Vong tron phdn bé vé tinh.

Khi may thu dugc & ché d6 3D, do chinh xac s& dugc cai thién rat nhiéu. Lac
nay 1a thoi diém t6t nhat dé str dung may. Tat nhién, & ché d6 2D ciing c6 thé st

dung dugc may binh thuong, nhung khong co6 dit liéu cao do.

Mo sb biéu tuong can luu y 13, cot biéu thi 6 manh yéu cia pin, tinh trang

do v¢ tinh, bao st dung den.

- Man hinh do cw ly: Man hinh nay s& cung cap cac thong sd vé téc do di
chuyén, thoi gian... khi ching ta sir dung dé do khoang cach.

Trip Coggutcr
P Qaom = Max Speeg =i

0.14! 54

Mowng Tme =i Movirg Avg =i

06:51: 12

Stopped 24 Overall Ave =

25:28: 0.0

Elvation

1114

Odometer :ﬁ

0.14"

Hinh 4.8. Man hinh do cu ly.
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- Man hinh ban do: Man hinh nay cung cap cac ban do da c6 san trong may

hoic duoc dua vao trong may. Str dung cac phim IN va OUT dé diéu chinh ty 1¢

OLR::( |
*

CLA®
& 163

=i,

quan sat phu hop.

Hinh 4.9. Man hinh ban do.

- Man hinh la ban: Man hinh nay thuong ding dé may din duong di. May sé
cung cap cac thong sé nhu: Hudng la ban, khoang cach dén diém dich dé nguoi sir
dung di dén. Piém dic biét cua may GPS76CSx 1a la ban luon chi dung huéng béc
chuan (Chit N trén vach chi d6), dii nguoi stir dung khong di chuyén.

Spezd ETA At Dest

300! 09:26:

Dist To Dest Time To Dast

223! 4434

Hinh 4.10. Man hinh la ban.

- Man hinh do mdt cdt cao d6: Man hinh nay giup ngudi st dung xem lai mat
cit cao do cua doan duong di chuyén. Truc ding biéu thi gia tri cao d9g, truc ngang

biéu thi khoang cach di chuyén.
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Altimeter

Hinh 4.11. Man hinh vé mdt cdt cao do.

- Man hinh Menu: Man hinh ndy cung cip céac lénh, thao tac chinh dé s

dung, cai dat ché dd hoat dong cho may.

Main Menu

IJ =

—

-

Routes

Hinh 4.12. Man hinh menu chinh.
3.5.3. Cai ddt hé toa dg VN2000 cho may GPS 76CSX Garmin
H¢ toa d0 VN-2000 ciing dugc dinh vi trén Ellipsoid cua h¢ toa do thé gioi
WGS-84 va Bo truong Bo Tai nguyén va Moi truong di co Quyét dinh sb
05/2007/QD-BTNMT ngay 27/02/2007 vé cong bd tham s dich chuyén gdc toa do
VN-2000 véi cac dai lwgng nhu sau: X = -191.90441429 (mét) ; Y = -
39.30318279(mét); Z = -111.45032835 (mét).
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Cac may dinh vi GPS cam tay thuong sir dung cho cac ing dung c6 d6 chinh
xéac thap (5-10m) vi tinh ning co hoc cia may chi cung cdp toa do theo phuong
phap dinh vi tuyét ddi, nén viée cai dit cac thong sb6 néu trén co thé lam tron dén
don vi mét. Mit khic theo Théng tu sb 973/2001/TT-TCPC ngay 20/6/2001 cia
Téng cuc Dia chinh (nay 1a Bo Tai nguyén va Méi truong) vé huéng dan ap dung
hé quy chiéu va hé toa do quéc gia VN-2000 thi viéc phan manh ban dd theo hé
VN-2000 cho tung loai ty 1€ con phu thude vao do 16n cua tirng mui chiéu (3° hoac
6° - ban db ti 1& >=1/10000 hogc ti 1& <=1/25000) nén khi cai dit cac tham sb dich
chuyén trén may dinh vi GPS cam tay can phai luu y dén su tuwong thich khi sir

dung g v6i timg nhom ty 1& ban do.

Dé cai dat cho may 76CSx, tir man hinh Menu chinh, ta chon Setup/Units.

rnht =l
Millns

Hinh 4.13. Hop thoai cai dat hé toa do.

Trong Position Format: Chon kinh tuyén truc, hé sb k (k=0,9999 néu mai 3 do:
0,9996 néu mui 6 do); chon dich truc X 1a 500000m; chon dich truc Y 1a Om.

Tai Map Datum: Nhép cac thong s6 DX, DY,DZ vao lan luot 13 -192; -39; -111.

Chon don vi do 1a hé mét.

Sau khi lya chon xong, save lai va thoat khoi ché do cai dat hé toa do.
3.5.4. Mt s6 thao tic siv dung thuong gip

- X4c dinh toa do mot diém: bay la thao tac quan trong va thuong sir dung
trong cong tac do dac bang GPS. Cac do nay thuong dugce dung dé luu nhé vi tri cac
diém cb dinh; diém méc; khic cua trén duong do.
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Dit may GPS tai diém do, md may va chd may dinh vi, khi 6n dinh may sé&
cung cr?ip toa do tai diém do (dinh dang toa d6 phu thudc vao hé toa do khi cai dat).

Pé luu toa do ndy vao may, thao tac nhu sau:

Nhan va giit phim ENTER trong 3 gidy, ta c6 man hinh.

Mark Wospaint

Hinh 4.14. Man hinh dinh vi diém toa do.
Sau d6 vao Avg\ENTER, ta cd man hinh

DPé may tu do va tinh toan, khi gia tri Accuracy dat gia tri 6n dinh va nho
nhét thi chon Save/ENTER. Sau d6 dit tén cho diém.

Hinh 4.15. Man hinh ddt théng sé cho diém vica méi dinh vi.
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Tén cua diém thuong dugc mac dinh béng sb tht tu cua diém do trong bd
nhé may, may sé tu dong danh sé tht ty ctia mdi diém bat dau tir 001 dén 1000 thi
thdi. Néu nguoi st dung chép nhan cach dat tén nay thi khong can thuc hién bude
dat tén sau nay nira.

Pé dit tén cho diém, chon khung dat tén, s€ c6 man hinh bo chir va s6, lua

chon cac chit cai va sd dé dit tén bang phim ROCKER. Sau khi dit tén xong thi
chon OK trong bang chit roi nhan ENTER.

Hin 4.16. Luu tén diém.

Sau d6 chon vao OK & goc phai dudi dé luu lai diém va tat ca cac thong so
lién quan dén diém do6 vao bd nhéd cua may.

- Po chu vi va tinh dién tich: May tu dong do va v€ lai hinh déng cua 16 dat
can do, tu dong tinh dién tich va chu vi. May c6 thé luu duoc thong sb cua 20 16 dit,
sau khi do xong 16 nao thi nén tit may, di chuyén dén 16 can do tiép theo dé tranh
hién twong cac 16 dat s& bi dinh lién nhau.

Thao tac nhu sau: Vao Main Menu/Track/ENTER. Nhan ENTER mét 1an vao
Area Calculation\ENTER. Khi c¢6 chit Start, chon ENTER dé bat dau; trong qua trinh
di chuyén c6 thé phong to, thu nhé ban dbd dé quan sat va lic nay chit Start s& dugc thay
thé bang Stop. Khi dén diém cubi cung (tring véi diém xuét phat) thi 4n phim ENTER
dé két thiic, luc nay 16 dat s& dugc hién thi 1én may véi day di cac thong s6 nhu chu vi,
dién tich, mau cta 16 dat. Sau do ta tién hanh dit tén cho 16 dat vira méi do, luu lai.

- Chirc nang dan duodng: Trong qua trinh sit dung, ngudi dung nén luu toa do
mot diém nao d6 1am diém khéi hanh dé dé phong bi lac khi di vao cac khu vuc la.

Pé dan duong, thao tic nhu sau: Nhin vao phim FIND mét lan, chon
Waypoints. Sau dé vao Waypoints chon ENTER, luc nay nd sé cho ching ta danh
sach cac diém ching ta da luu, chon dén diém mdc (diém ma ching ta muén dan
dén), 16i chon ENTER. Sau d6 chon Goto\ENTER, tr¢ lai phim PAGE, dé dén man

hinh la ban, 10c nay ta c6 man hinh nhu sau:
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Compacs

Hinh 4.17. La ban chi duwong.
Nguoi st dung chi can di theo hudng cua mili tén la ban chi (hudng thing
dung 18n trén) néu di ding thi khoang cach s& giam. Néu di sai thi la ban s& yéu ciu
di lai. Luc nao dén noi, may s& bao la Arriving at Destination.

Hinh 4.18. La ban chi huéng di sai.

- X6a dit liéu d3 nhé: Bo nhé may chi co thé nhé tdi da duge 1000 diém;
truong hop bd nhé ddy hodc co nhitng diém khong can thiét, ching ta phai x6a
nhimg diém nay. C6 thé lwa chon x6a ting diém mot hodc xo6a tit ca. Luu ¥, cdn
than khi st dung chirc nang nay.

Pé x6a mot diém: Nhan FIND mot 1an, vao Waypoints\ENTER\chon tén
mudn x6a\Delete\ENTER\Yes\ENTER. X6a xong.

Dé x0a tit ca cac diém: Nhan FIND moét lan, vao Waypoints\ENTER\Nhéan
phim MENU mét 1an\Delete\ENTER\AIl symbols\ENTER\Yes\ENTER. Xda xong.
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3.6. May Garmin GPS eTrex

Hinh 4.19. May Garmin GPS eTrex.
3.6.1. Cac man hinh chinh

M4y c6 nim man hinh duwoc goi 13 man hinh chinh (Main Page), mudn
chuyén d6i vi tri cac man hinh ta nhin phim PAGE.

— R TRP LN
10 MIIBATE %! 22 W
AL \Ql 0.73! i

QG0 10 60 HEH S5ED

. - : 7 B4 F wrecs
Nl IR RSl Bl 1) XS
q J PAGE i PRGE ((U J| PME Tehoue | PME (g rgaos | PAGE

AL l?(fl'tﬂ' YINE-STOP
] 2ni | e DD 1:22 !::_?Lm:oi
SkyVlew Map Painter Trip Computer Menu

Hinh 4.20.Cac man hinh chinh.

- Man hinh vé tinh: Day 1a man hinh chinh dau tién xuat hién khi chung ta
mo may. Co hai cach thé hién man hinh vé tinh nhu hinh trén. Dé chon cach thé
hién kiéu hién thi man hinh vé tinh, ta chon bﬁng cach sau: Pang & mot trong hai
man hinh trén. Nhin phim ENTER mét 1an, Ta s& c6 mot Menu phu, dung hai phim
diéu chinh 1én xudng dé chon man hinh Normal hay Advanced.
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NORMAL SKYVIEW ADVENCED SKYVIEW

Hinh 4.21.Man hinh vé tinh.

A

CAMP
-

- Man hinh ban db:

i SNy

. ZOomi

Hinh 4.22.Man hinh béan db.

- Man hinh la ban: Man hinh nay thuong ding dé may dan duong di. May sé cung
cap cac thong s nhu: Hudng la ban, khoang cach dén diém dich dé ngudi sir dung di dén.

i HOME

=.33™

oe:as TO GO

=FEED

=0.0%
Hinh 4.23.Man hinh la ban.
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- Man hinh do cu ly:

- Man hinh Menu:

TRIF ODOrM

0. 73

MR- SFEED

8.9%

MOUING AucG

S.1%

TIME-MOUING

00: 1357

TIME-=STOF

Hinh 4.24.Man hinh do cu Iy.

MENU

| Priark |

P wavromrs
PP rouTeS
X TRACKS
U seTUR

02: 30:8:9:»3.6.:

Hinh 4.25.Man hinh Menu.

3.6.2. Cai dat h¢ UTM, chon don vi do

Nhan phim PAGE dé chon man hinh MENU, vao Set Up / ENTER, ta cé

man hinh.

SETUP

(5 wEn

- '

“P. DISPLAY

- s

ok
e urMITE

7 INTERFACE

£ sSvsTEM

OS:3Z:05pm
14-JUL-04

Hinh 4.26. Man hinh Setup.
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Chon Units \ ENTER. Ta ¢6 man hinh chinh Units

F@W

“*nn._mhm*

I GS &4
UrITS
STATUTE

BTH REF
rMAG

| 0O0Z*E
ANGLE
 DEGREES

l DEFAULTS '
Hinh 4.27. Cai dat hé toa do va don vi do.

Céc chinh stra trong day nhu sau: Possition Format:

Chon UTM / UPS ( Néu mudn st dung hé UTM ), chon hddd°mm.mmm (néu
mudn st dung hé dé phut).

Map Datum: Chon Indian Thailand (hoac chon WGS 84 tuy theo ban dd cua
nguoi st dung).

Units : Chon Metric.

North Ref: chon True.

Angle: chon Degree.

Sau khi chinh xong nhan phim PAGE tho4t ra man hinh nay.

Dé cai dat VN2000, tham khao tai phan huéng din sir dung may GPS76CSx.
3.6.3. Cdc thao tac thuwong sw dung

- Po toa dd mot diém: Pat GPS tai diém do, mo may va cho may dinh vi.
Khi may dinh vi may s& cung cp toa do diém dung. Pé luu toa d6 ndy vao mady,
thao tic nhu sau: Nhan va giir phim ENTER trong khoang 3 gidy, ta c6 man hinh.

ELEW: 1 iQE+F1T |
H SE8*s 1. 338" |
B0 el + ol 7 |

Hinh 4.28.P0 toa do mét diém.
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Tién hanh dit tén cho diém. Tén cua diém thudng mic dinh bang sb thi ty
cua diém dé trong bo nhd may, may tu dong danh s6 tu diém sau mdi lan ghi tr 001
dén 500 thi thoi. Néu nguoi st dung chip nhan theo cach dit tén caa may thi khong
can thyuc hién bude dat tén dudi day. Pit tén cho diém bang cach vao khung dit tén,
nhin ENTER ta s& c6 man hinh.

EDaT
MT
MHAME

r HOME -

=
uszﬁlrz_
-E-"I
EM | H
11 -

L o

Hinh 4.29.Pdt tén diém.

Lan luot chon céac chir va sb theo tén diém ma ta mubn dat. Chu y sau lan
chon mot chir cai hay sb, nhan ENTER dé c6 thé chon chit tiép theo. Sau khi dat tén

xong thi chon OK ¢ cudi man hinh. May s& tré lai man hinh Mark waypoint.

Tiép tuc chon phim OK va nhan ENTER. M4y da luu vi tri dang do vao bo

nhé cua minh.

- Chtrc niing dan duong: Chirc ning nay gitip ngudi sir dung tim duong trong
nhing truong hgp mat dinh hudng (trong rimg hodc trén bién). Gia sir khi bat dau
vao rung, ban ghi nh¢ lai toa do diém khai hanh vao may, sau khi thyc hi¢n xong
cong viéc, ban s& 1énh cho mdy dan ban vé diém khoi hanh. Thao tac thuc hién lan
lugt nhu sau: Nhan phim PAGE dé vé man hinh MENU, vao Waypoint \ ENTER
Chon tén can dan duong \ ENTER, ta c6 man hinh.

REUIET
_ HWHAYFOINT

FPROJECT

L

ELEVU: 110SFT
N 38°51.836"
HO34*a7 928"

Hinh 4.30.Lénh ddn dwong.
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Chon 1énh GOTO \ nhidn ENTER. Ta ¢c6 man hinh.

{ HOME

=.33™

os:49S TO GO

=FEED

<0.0%

Hinh 4.31.Két qua dan dwong.

- X6a toa do cac diém da luu: May c6 thé luu nhé duoc tat ca 500 diém, khi
b0 nhd dﬁy hoac khi c6 toa do nao khong can thiét thi c6 thé xoa di. C6 hai cach dé
x04, x6a mdi 1an timg diém hay x6a mot 1an tat ca cac diém. Thao tac nhu sau:

Xba tirng diém mot: Nhan phim PAGE dé vé man hinh MENU, vao
Waypoint \ ENTER \ chon tén mubn x6a \ ENTER \ chon DELETE \ ENTER \
chon Yes \ ENTER, xda xong.

ELEV: 110S5SF<C
N 88°*51.336"
HO94°47. 928"

Hinh 4.32.X6a tirng diém mét.

Xoba tat ca cac diém: Nhan phim PAGE dé vé man hinh MENU\ vao
Waypoint \ ENTER\ chon 1énh DELETE ALL \ ENTER \ chon YES \ ENTER. Tét

ca cac diém trong bo nh¢ da bi xoa.
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Hinh 4.33.Xéa tdt cé cdc diém.
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CHUONG 4: BINH SAI LUOI GPS
4.1. Phan mém COMPASS

4.1.1. Tao mét Project maoi

Dé tao Project mai chiing ta vao File —> New Project — dé tao méi.

€ Compass
[l Language Tools View

Ctrl+N

Chon duong dan luu lai co s¢ dit liéu sau khi binh sai bang phan mém
Compass.

DBEL |- mmee

MY ¢
New File f')?|
Pathfe.g.: C: File
Sa e IDesklnp
= % C:
+ ) acad
= 3 Documents and Settings Coordinate System
+ 0 All Users 2
- 3 Detault User T -
= ) Lee Hai
) .android
+ . flashTool
+ ) .swt
+ . Application Data
. Cookies
= 2 Desktop
L BS
) GPS
) LN-100_UPDATE &

Path: 0K

]C:\Documcnts and SettingsiLee Hai\Desktop Cancel

1"

4. 1.2, Nhép dﬁ" liéu € Compass - Desktop1

File Edit Baseline VAdjustment Check Result Tools View  Winde
DEH - msalld[E CZ e W
Sau khi tao méi Project giao

dién cta phan mém s& xut hién nhu
bén dudi sau d6 ching ta sé tién hanh _Deskiop:1
Import dit liéu vao ( vao theo dudng

dan File —> Import).

= |Desktop1:2

Chon dinh dang dit liéu dau vao:
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RINEX Data
Trimble DAT Data
Ashtech Data
Leica LB2 Data

NavCom Data

Sau d6 chung ta nhin OK dé xudt hién bang thong bao chon dudng din dan dén
file dir liéu (Phan mém c6 thé dua vao nhiéu loai khuon dang dir liéu khac nhau)

—— ||

Lookin: | (2 Binh Sai Compass ~ «e@mckE-
) [Boz3s421381
L\b [ 10239421382

MyRecent  [7)10239421343

Documents 79 10239421304
C; [P 10259121380
Bhozsarzraan
Desktop 791050121382
E 10259121343
[ 104540215
[P1ossazz1s8
My Documents E‘L}
My Computer

My Network. Fie ame: | I Open |

Files of type: | HuaceNav Observation File (*.hen) -l Cancel

Format |Auto ~|
o

Sau d6 ching ta nhan Ctrl + A dé chon toan bo dit liéu sau d6 chung ta
nhan Open dé dua dir li¢u vao phan mém Compass. Man hinh thong bao dir li¢u
da dugc dua vao phan mém bao gdm tén canh va tén di€ém.

Desktop1:1

= < Raw Data =N Station: 1023942 Session: 13A1{08.03 02:05->08.03 03:21) Epoch: 908
EM 102394213A1.HC File: HABINH SAI COMPASS\102394213A1.HCN Receiver 102394
N 102394213422 HC Antenna: 0.000 Lat: 21:17:20.53N Lon.: 105:50:00.24E Height: -6.8
B8 102394213A3HC b gation: 1023942 Session: 13A2(08.03 03:23->08.03 04:36) Epoch: 875
B8 102394213A4.HC File: HABINH SAI COMPASS{102394213A2.HCN Receiver 102394
B8 102591213A0.HC Antenna: 0.000 Lat: 21:17:15.94N Lon.: 105:50:02.10E  Height: 21.7
B8 102891213A1HCH IJ  Sration: 1023942 Session: 13A3(08.03 05:09->08.03 06:20) Epoch: 856
on: ession: ! X ! s po s
B8 102591213A2.HC File: HABINH SAl COMPASS\102394213A3.HCN Receiver 102394
B8 102591213A3.HC Antenna: 0.000 Lat: 21:17:22.95N Lon.: 105:50:13.60E  Height: 29.3
B8 104540215A HCI
B 1045422158 Hc) (4 Station: 1023942 Session: 13A4(08.03 06:25->08.03 07:28) Epoch: 755
. File: HABINH SAI COMPASS1102394213A4.HCN Receciver 102394
= ¥ Baseline Antenna: 0.000 Lat: 21:17:20.20N Lon.: 105:50:01.33E  Height: 24.1
o7 1023942->10259
oF 1023942->10259 5 Station: 1025912 Session: 13A0(08.03 01:59->08.03 03:17) Epoch: 935
File: HABINH SAI COMPASS1102591213A0.HCN Receiver 102591
e =
71023942 >10259 Antenna: 0.000 Lat: 21:17:22.81N Lon.: 105:50:13.30E  Height: 30.6
+* 1023942->10259
o 1023942->10454 6 Station: 1025912 Session: 13A1(08.03 03:20->08.03 04:38) Epoch: 944
o 1023942->10454 File: HABINH SAI COMPASS1102591213A1.HCN Receiver 102591
- 100s0as s Toaes Antenna: 0.000 Lat: 21:17:17.35N Lon.: 105:50:13.47E  Height: 28.2
- _
»7 1023942->10454 7 Station: 1025912 Session: 13A2(08.03 05:08->08.03 06:21) Epoch: 874
of 1025912->10454 File: HABINH SAI COMPASS\102591213A2.HCN Receiver 102591
+F 1025912->104541 Antenna: 0.000 Lat: 21:17:17.36N Lon.: 105:50:13.55€  Height: 33.0
* 2
+* 1025912->10454°% |3 gration: 1025912 Session: 13A3(08.03 06:27->08.03 07:29) Epoch: 748
< Bt Eila: HARINL SAL COMDASSIIN2EQ1 21342 HON Beceiier 31075031 e
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Sau do6 chung ta tién hanh stra lai tén diém cho chuin va sta lai chiéu cao
may GPS. Nhan chudt phai vao tirng Diém va chon Properties dé thay doi tén diém.

Session: 13A1(08.03 02:05->08.03 03:21)

Station: 1023942
File: HABINH SAl COMPA
Antenna; 0.000 7 Re-link

94213A1.HCN
.53N Lon.: 105:50:00.24E

| Delete

Station: 1023942 (08.03 03:23->08.03 04:36)
File: HABINH SAl COR® 213A2.HCN
Antenna: 0.000 Lat.: 21:17:15.94N Lon.: 105:50:02.10E

Station: 1023942 Session: 13A3(08.03 05:09->08.03 06:20)
File: H:ABINH SAl COMPASS\102394213A3.HCN
Antenna: 0.000 Lat.: 21:17:22.95N Lon.: 105:50:13.60E

Station: 1023942 Session: 13A4(08.03 06:25->08.03 07:28)
File: HABINH SAl COMPASS1102394213A4.HCN
Antenna: 0.000 Lat.: 21:17:20.20N Lon.: 105:50:01.33E

General | gingle Average Coordinate | Obs, Data | Satelie Chart | 6PS Signal |

File: HIBINH SAI COMPASS102394213A1 HCN J
Observation  15-08-03 02:05
File Format:  Static
Device: 102394 Value(m) |1.29
Version; 7
e Method [Siope Height 7]
Description: ~ Compass [
Type [x20 Internal -~
—
Station | DCO2
Antenna | 0.000 Change[ Height | -6.805
—
OK l Cancel ] Help ]

Cao.

Thay d6i tén diém ¢ phan Station - Dé thay ddi chiéu cao Antenna chiing ta
vao phan Change

Phuong thitc do chiéu cao Antenna (Method : Slope Height- Do chiéu cao
nghiéng). Sau d6 ching ta nhan OK d€ chap nhan céc cai dat.Sau khi da stra xong
tén di€m chung ta chuyén sang budc tiép theo dé xur 1y canh.

4.1.3. Xuwr ly canh

Pé xur Iy toan bo canh ching ta vao Baseline — Process All dé xir 1y toan bo canh.

€ Compass - [Desktop1:1]
TR File  Edit

Baseline

Process Current

Adjustment Check Result Tools VYiew Window

ok
il Process All Ctrl+F2 =

B 102394213A2.HC
B 102394213A3.HC
B 102394213A4.HC
B 102591213A0.HC
B 102591213A1.HC

: D B"\- E F2
= <» Raw FProcess Selected
B 10 setting Ctri+B

DC01->1025912.13A1

[ |

Sau khi xem cac gia tri vé cac chi s6 RATIO va RM (Thuong thi RATIO>4.
RMS <0.01) néu cac gia tri nao chua dat thi ching ta tién hanh xur 1y canh nang

88




Setup for Baseline Process [zl

: Check Result Tools Yiew Window Troposphere and Ionospherlc [ Advanced |
% | Z | | T Pop Settings Import Rules
50\@@\,‘\ e et sR|e |
Type Ratio RMS Sampling Interval |1

Elevation Mask{Degree) (20
Ref Satellite |Auto ¥
Gross error Tol. |3.5
Dekte T T Min Epochs |5
- 1 |l | Reverse Start and End | |
N S m T R Max Epochs [999
- ) ) ) Warning(Ratio) [3

Process this baseline alone

Process Setting
s @ Detailed Result
2 DC01->1025912.1 3A1)

3 Unknown

11023942->1025912.1342
‘ [T

oK | cancel | Help

Process This baseline alone - Xir 1y canh dugc chon.
Process Setting: Thay ddi cac cai dit vé goc ngudng ( Elevation Mask ).

Properties: Thay ddi hodc cét bo tin hiéu vé tinh dé nang cao do chinh xéc
gidi canh.

Man hinh théng bao vé tin hiéu vé tinh, chét lugng cua tin hiéu vé tinh

Sau khi cac chi sb vé Ratio va RMS da dat cac yéu cau quy pham, sau do
chiing ta tién hanh kiém tra sai s6 khép hinh tam giac ¢ budc tiép theo.

Baseline: DCO2->DC04.13A0

General | Triple-difference | Fioat | Fix Obs. Data | Residual error Chart |

1
16 =i
19
4
23
27 S .

Dé kiém tra sai s6 khép ching ta vao Check —> Seach Closing error.

€ Compass - [Desktop1.isc]

nt Result Tools View Window
23] Observation File I /|7£ SR 28
E RMS X ¥

u
0.0139  -328.0136  -123.2358

| e % &R 28

1"

Search Closing errors

Search errors in Selectd
Search Simultaneous loops
Search Asynchro-loops
Search Duplicate Baselines

Result of closure searching
2016-04-21 01:21:25

Loop Check Setting
Closing error Record

i Rekirds -309.8667

Baseline Type rmms dx dy dz distance

DC02->DC04.13A0 3.6 0.0141 -328.0154 -123.2385 76.0492 358.5600
1023942->1025912.13A2
Fix 21.1 0.0140 -18.4036 53 5207 DC02->104540.215A  51.9 0.0076 1383.7682 -519.9315 2214.2797 2662.34
DC04->104540.215A  17.8 0.0122  1711.7923 -396.6943 2138.2247 2767.59

R = W o S o S e o I T o S )

Simultaneous Loop( 3 baselines) Relative error= 1.81ppm EX =-0.0087 EY = 0.0013 {
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Man hinh thong bao cac két qua vé sai sé khép hinh tam gidc cac chi
s0 Relative error cang nho cang tot va cac gia tri EX, EY, EZ. Dya vao cac két qua
nay chdng ta co thé biét dugc vong nao khép khong dat yéu cau va co thé loai bo dé
nang cao dg chinh xac.

4.1.4. Binh sai lwoi tw do

Dé bit dau binh sai chung ta vao Modul Adjustment —> Run (W) dé bat dau
binh sai luoi.

€ Compass - [Desktop1:2]
K!Files Edit Baseline EGIIEGENE Check Result Tools View Window nt Check Tools View Window
]

@Eh'@ﬁj@lag » o IR 2| 5 R
iear =
Detailed Report(C) Ctrl+R
Setting  Ctrl+S Brife Report

Export in DXF

N S

1 2.1 Adjustment Parameter
Base WGS-84
Alternate amount 2
Reference factor 4,22]
X square check(a=95%) Caill
Free 21 ]

Sau khi binh sai 1an thir nhat xong chung ta s& xuit bao cdo ra dé xem binh
sai tu do da dat yéu cau chua.

Chung ta vao Resulta Report dé xuit bao co

Binh sai lan tht nhat chua dat ( X square check dang hién Fail) do gia tri
trong s6 dau vao mac dinh 13 1 khéng dung ching ta s& thay d6i trong s6 thanh gia
tr1 & dong Reference factor 1a 4.22.

Chung ta vao Adjustment va chon Setup

IR File Edt Baselne [EETEUIIS Check Result Tooks Vie Adj Settings Free Adj ]ZD Adj | Height Fitting |
3 & Run(W) Ctri+w % B
Clear . R
< Covariance Proportionality 4.22|
il
B 1023942 romr: F_°°2’>";‘1'5; Fixed station in free-adjustment: |NotFixed ~ ~| )
B 102394213A2.H X ™
B8 102394213A3.H Co.rleclmn
M 10939491 ’%A4lH dicale I~ Do not output the results of X Check and T Check
:l Tips
Adjustment Parameter Covanance Pmpomonalny x Check ;
p of single b line - t Check
Base WGS-84
= ||Alternate amount 2
Reference factor 1.00
0K C: | Hel,
X square check(a=95%)|  Pass ] Ance | ep |
Free 21

Sau d6 chiing ta tién hanh thay gia tri vao phan Free Adjusment sau d6 nhin
OK dé chap nhan céc cai dat.

Va sau d6 sé& tién hanh binh sai lai va tién hanh xuit bao cdo dé xem cac két
gau da dat hay chua. Man hinh b4do nhu bén dudi 1a da dat yéu cau.

Sau do chung ta tién hanh binh sai ludi theo kinh toa do cua diém géc va
kinh tuyén truc cua khu vuc. Chung ta can thém hé toa do vao Project. Chung ta vao
Toolsa Codinate SYS Management
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Dé cai dat kinh tuyén truc khu vuc va mui chiéu thich hop:
Mui chiéu 3 do: 0.9999
Mui chiéu 6 do: 0.9996

Check Result I!! Wiew Window

E‘ Q @ @ Coordinate SYS Management({D) > |
| T

The 7-parameter
Coordinate Convert

13|

GPS Antenna

Resource

|DCO1-

->DC03.13A1

;Fix l25. 4 0. 00?57;7 -309.5352| -1 08 0589
{Correctlon ‘I 54019; -0.0015 -l] [1019
|Adj. Value 0. 0081: -309. 536? -106. 0583

4.1.5. Binh sai lwoi trong hé toa do khu vuc

Sau khi thuc hién budc trén ching ta s€ thém mat hé toa do mai.

Define Cocednate | Datum Convert Select Projection Modie | Select Geoid Models | Local Pont |
Projection Model
>

Transverse Mercator

Scale Factor False Northing (m)
[CEEE o

Origin Latitude False Easting (m)
P foooos
Origin Longitude

[jos

Conce

Chung ta chi can quan tam dén kinh tuyén truc khu vuc, mui chiéu. va khoang
cach 500km con cac thong sO khac khong can dit. Sau d6 chung ta tién hanh nhap toa
do diém gdc dé tién hanh binh sai lu6i. Néu luéi c6 2 dlem goc thi chung ta c6 thé nhap
toa do mot diém va tién hanh binh sai theo mot diém gdc nay dé so sanh gia tri cua
diém gbc con lai c¢6 bi 1éch nhiéu hay khong- ( thudng thi né sé 1éch vai Cm). Dé cai
dit diém gdc ching ta nhan chudt phai va chon Properties. Sau d6 chiing ta vao Adjust
va chon Setting dé binh sai ludi theo toa do diém géc nay.

The register code is out of date!

1

g |Free Adj 2D Adj Height Fitting

[ [ 21:18:37.68793N
| 0.0039] Delete 0N -Select wanted adj

I~ 3D

[Height | v 2D

Station: 104542 Unsolved Point I Height Fitting

Single: | | 21:15:06.43007N
Free _0.0056  21:15:06.40308N | | Others

Central Meridian(Degree:Min:Sec) 105

v Clear previous results

OK | Cancel Help
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Sau d6 chiing ta tién hanh nhap toa d6 diém gdc thir 2 va binh sai ludi.

Chiing ta tién hanh nhap toa do diém gdc vao phan Known point va tich vao

ConStralnt Station: 104542 B
Original Value(Low-Precision) Known Point l
Method Coordinate
DY x(north) Precision(m) [0
© xyH
CH yleast) 586552.1080 Precision(m) |0
" BLH
- BL l_— Precision[m) [_ﬁ_
v Constraint Default
ok |  Cancer | Help

Sau d6 chiing ta vao Adjusment va Run dé binh sai lai theo 2 diém gdc nay.

Két qua binh sai luéi.

3.3 2D Coordinate
's'mlon“  North(x)RMS |  Easty)RMS | RMS ‘ ErorElipse _,V“
| (m) : (m) (m) E(m) I F(m) ET(Degree Minute Second)'w

|
|
l“. J\_
|

3045401 | 235754 4313AOL?jj” 585108, 3950!‘ [ f "8 e
104542]2351052.6960] 5865521080/ |

SR |

S SRR ..J

[ DCO1 2355035 5553]0.0023) 566335.2472)0 0 99_2‘3 049034J 0.0028/0.0021] 1252043
| DCO2 2355167 .61230.0024] 586310, 3687J‘o 0034 lo 0042]/0.0035(0.0022] - 111.0127)

| DCO3 |2355081.7601/0.0023] 586661.73430.0021/0.0031/0.0024]0.0020] 150:20; 10.J

| DC04 [[2355250 8655]0.0021)586659.12991/0.0030/0. 0036| 0.00310.0019] 11024 ogl

Nhu véy 14 qué trinh binh sai lu6i trén phan mém Compass dd xong chung ta

s€ chuyén sang budc cuoi cung cua binh sai ludi GPS

4.1.6. Bién tip két qud binh sai

Sau khi binh sai xong chung ta s& vao dudng din ta tao lic ddu Copy 2 thu

muc Report va thuy muc Res va gom vao mot thu muc va tién hanh khoi dong
chuong trinh bién tap két qua binh sai
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4.2. Phan mém Hi-Target Geomatics Office
4.2.1. Tao mot du an maoi

Dé tao méi Project, Khai dong phan mém TBC ta chon File/New Project tir
ctra s6 chinh ctia phdn mém. Sau khi chon, trén man hinh s& xuit hién hop thoai
New Project. Trong truong hop Template cua nd chon Metric dé thiét 1ap cac cau
hinh project metric ddi v6i project ndy va nhan OK. Néu mudn tiy chon metric 1am
viéc mic dinh nhan nat Set as default.

Thay déi cdu hinh project

C6 thé xem va thay ddi tit ca cic cau hinh cia project bao gébm don vi
(units), chi tiét vé h¢ toa do va cac lua chon cho tinh toan.

Pé xem va thay doi cac cau hinh cua project can thyc hién:
Chon Project/Project Settings. Hop thoai Project setting xuét hién.
bé thay ddi cac cAu hinh hé toa do can chon muc Coordinate

System, khi d6 thé Summary xuét hién.

% Project Settings B]
—J Geneal informaton | - Summary
] Cocxdnate Systen |

Datum Transtomabon
Geoowd Modeld
Local Ste
Network Adpastrment Transfor
Projection
Shit Gad
Stte Calbxaton
Vertical Datum
2 Units
=) View
=) Computational Settings
) Baselne Procesung
) Network Adustment
) Delauk Standxd Ences
) Festue Code Processng
) Abbreviahons

Burdrors ot

o Jlooa ]

Tiép theo s& thao tac trén cac “phim” chirc ning:
Nhén Change. Hop thoai Select Coordinate System s& xuat hién.

~ Chon New System va nhin Next. Hop thoai Select Coordinate System Type s&
xuat hién.

Chon Coordinate System and Zone va nhan Next. Hop thoai Select
Coordinate System Zone s¢€ xuat hién.

Trong Coordinate System Group, chon hé quy chiéu di dinh nghia tir trudc.
Trong truong hop Zone, chon h¢ toa do vudng goc phang (d3 dinh nghia) ddy 1a hé
VN-105-00 (kinh tuyen trung wong 105) va nhan Next. Hop thoai Select Geoid
Model xuét hién. Tiép theo chon mé hinh Geoid va nhan Finish.

4.2.2. Nhip dit liéu cho cong tic xir 1y s6 liéu

Xt 1y sau 13 cong viée thuong ap dung dé xur 1y sb lidu do ludi GPS. Pé xir
ly sau, trudc hét can nhdp dir licu tr Iénh Import. Co thé thuc hién béng cach chon
File/lmport hodc biéu twong Import trén thanh coéng cu. Sau khi chon, hop thoai
Import xuét hién.
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Trong danh sach Import Folder, str dung Browse, dé tim thu muc chira bo dir
liéu da duoc trat vao may tinh. Viéc trt s6 liéu tir bd nhd may thu GPS vao may
tinh phai dugc thuc hién trudc bang modun trat dit liéu (thi du nhu mé dun Dat
Transfer...). S6 lidu co thé & dang tép DAT hodc dang RINEX. Chon thu muc chtra
sb licu trong do co6 cac tép s6 lidu (DAT), chon tat ca tép va nhan Import dé nhap
cac tép s lidu do

Hop thoai Importing File xuat hién rit nhanh, hién thi thong bao qua trinh nhép
dit liu. Sau khi nhap hét dit liéu, hop thoai Receiver Raw Dat Check in s€ xuét hién.

% Receiver Raw Data Check In - B
Part View
Ingort Pt D Fio Nome Start Teme Erd Tine Dason Featum Code

Part | Anteery  Recever

{ Retet | OK [ Coree

Ngay sau khi nhap cac tép s6 liéu, cac cd s& xudt hién trén so d6 1udi néu sai
s6 vi trf vuot ngudng vé dung sai mat bawngd. Pé xem danh sach cac co, co thé
chon View/Flags Pane. C6 thé thay dd6i dung sai trong Project/Project
Settings/Computation/Point Tolerances... Can luu ¥ rang, viéc thay doi dung sai co
thé 1am mat c& nhung thuc chit khong 1am ting do chinh xac.

Trén hop thoai Receiver Raw Data Check In cho phép kiém tra va chinh stra
dir li€u tho trong moi file trude khi hoan thanh nhap dit liéu. Trén hop thoai, c6 ba
thé lya chon ¢ goc dudi bén trai gom: Point, Antenna va Receiver.

Khi chon Point s& c6 cac thong bao vé tén diém (Point ID), tén tép s6 lieu
(File Name), thoi gian bat dau thu (Star Time), thoi gian két thuc (End Time), thoi
gian thu tin hi¢u (Duration)....

Khi chon Antenna s& hién thi loai anten (Type), diém tinh do cao anten
(Antenna Phase Center), do cao anten (Height), tai ddy cho phép ki€ém tra d cao
anten, nhap vao d cao anten (néu chua c6) hodc chinh stra lai do cao anten.

Khi chon Receiver, s& hién thi chﬁng loai may thu st dung, noi ché tao
(Manufacture), kiéu sso (Survey Mode), s6 hi¢u may thu (Serial Number)...

Sau khi céac file dir liéu thé dugc nhap vao, Plan View hién thi tat ca cic canh
trong mang ludi (mau xanh lam) . Do dir liéu thude do tinh, nén cac canh phai duoc
xtr ly ¢ budec tiép theo.

Chinh stra céc file dit li¢u nhéap:

C6 thé chinh stra cac file dit liéu tho trong khi nhap bang cach st dung hop
thoai Receiver Raw Data Check In. Ciing c6 thé chinh stra cac file ké ca khi chung
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da duoc nhap. Sai sot thuong gap trong qua trinh do dac thyc hién la nhap tén diém
va nhap do6 cao anten sai. Dé xem danh sach cac diém trong project can thuc hién:

Chon View/Project Explorer.

Chon diém dé chinh stra tén diém (néu di nhdp sai) trong Project Explorer
(nhan Ctrl va nhan vao moi di€ém).

Chon Point/Merge Points danh ddu chon diém sai.
Trong phan Select Points danh du chon diém sai.
Nhin OK. Trong Project Explorer, by gid chi con mot Point ID cho diém ding.
Néu dd cao anten sai, viéc chinh sira duge thuc hién trén hop thoai
Receiver Raw Data Check In.

4.2.3. X ly canh

Sau khi kiém tra sb liéu dd nhap vao Project, c6 thé tién hanh xur 1y canh. Trudc
hét 1a xr 1y tat ca cac canh theo cac tham s6 mac dinh. Cling co6 thé chi xir Iy cac canh
doc lap deé dap ung céac yéu cau k¥ thuat hodc cac canh yéu cau thiét ké ludi GPS.

a.Xem cac cau hinh xw ly canh

Trudc khi ban tién hanh xtr Iy canh, ban co thé xem cac cAu hinh xur 1y canh.
B¢ xem cac cau hinh nay, chon Project/Project Settings.

C6 thé tily chon céc cau hinh dung trong xir Iy canh theo yéu cau cia ngudi
xu ly. Néu khong chon, qué trinh x1r Iy dugc thuc hién theo cau hinh mac dinh.

Khi xur Iy canh, can biét toa do tuyét ddi cua diém dau canh. Thong thuong
toa do tuyét ddi duogc x4c dinh theo két qua dinh vi tuyét ddi véi sai sb trong pham
vi khoang cach. Trong trudng hop can xir Iy voi do chinh x4c cao, can phai nhap toa
d6 chinh xac trong hé WGS-84 cia it nhat mot diém trong ludi. Phan mém TBC
cho phép nhap toa do chinh xac tir Project/Import.

b.Xuw ly canh

Néu mot phén cta ludi dugc chon thi chi cac canh do duoc xur ly. Néu khong chon
canh nao thi tat cd cic canh chua xtr ly s€ dugce xur ly. Dé khdi dong xur 1y canh ta chon
Survey/Processing Baselines hodc nhan biéu tugng Process Baselines trén thanh cong cu.

Trong qua trinh xir Iy, hop thoai Process Baselines xuat hién. Khi qua trinh
Xt Iy canh két thuc, ¢6 thé xem két qua trude khi luu cac véc to canh da dugce xur 1y.

® Process Baselines

Procestng Rends —
Save Obzervaton Sohsio Horz Precisi Vet Precisio RMS Rato Length o LS |

24 of 24 processed

|Press <Save> 1o save processing results 24 observations selected for saving
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Chat luong canh xwr 1y 1a FIXED hay FLOAT thé hién trén cot Solution
Type. Trén hop thoai Process Baselines cho biét cac thong tin khac nhau nhu
RATIO, RMS, chiéu dai canh (Length)... cac canh c6 lo1 gidai FIXED duogc danh
dau dé luu (save). Trén hinh 7 kém theo thong bao co sb canh di duoc xtr 1y va sb
canh c6 101 giai Fixed, dugc tu dong danh dau chon dé luu. Sau khi di xem toan bo
két qua, nhan Save dé luu cac véc to dd duge xur Iy vao co s dir liéu Project.

Sau khi cac véc to canh da dugc xur Iy va duogc luu, cac canh trén hinh ludi sé€
tu chuyén sang mau xanh nudc bién.

D6i voi nhitng canh 6 chit luong kém can phai xir Iy can thiép dé nang cao
chat luong canh. Phan mém TBC cho phép ngudi tinh can thiép dé nang cao nho
chtrc ning Session Editor. Trong d6 ngudi xir Iy ¢6 thé ting goc ngudng, cit bo thoi
gian... Pé m¢ Session Editor, trude hét chon View/New Time-Based View, khi d6
s& xuét hién cua so thoi gian s& xuit hién thong bao

Pé thiét 1ap goc ngudng cua vé tinh, ta sit dung Project/Project Settings va
trén hop thoai Project Settings chon Baseline Processing/Satellites. Trén hop thoai
nay ta chon géc ngudng trong trudong Elevation Mask.

c. Xem danh sach cac vector

C6 thé xem tit ca cic véc to co trong project bang cach chon View/New
Vector Spreadsheet hoac nhan biéu tuong New Vector Speadsheet trén thanh cong
cu View.

Danh sach cac vector xuat hién (hinh 3. 16), trén d6 thong bao diém dau canh,
diém cubi canh, dang loi gia, d¢ chinh xac chiéu dai (bang), do chinh x4c chénh
cao, cac gia sb toa do khong gian dia tAm , chiéu dai canh, d6 cao anten cia céc
diém dau canh...

Dé xem chi tiét két qua giai vector canh, sir dung Reports/Baseline Processing
Report.
4.2.4. Xem bdo cdo két qud khép hinh

Bao cao Loop Closure Results 1a mot cach rat hiéu qua dé phat hién cac sai
s0 tho trong bd dit liéu nhu sai s6 chi€u cao anten, sai s0 doi diém...

Dé tinh toan sai s6 khép hinh va tao béo cdo vé sai s6 khép hinh két qua do
GPS (GNSS Loop Closure Results), chon Survey/GNSS Loop Closure hoac nhan

biéu tuong GNSS Loop Closure Results va thyc hién thao tac ghi tham s lua chon
trong Report Setting.

Céc tham sb lya chon gdm s canh trong vong khép (Legs), chi tiéu (gioi
han) dat hay khong dat (Pass/Fail Criteria) dudi dang sai s twong d6i (phan triéu —
PPM).

Lua chon ndi dung hién thi (Show) trong bao cao khep hinh ciing dugc thuc
hién trong Report Sections, trong dé co thé lya chon cho hién thi nhitng vong khong
dat (Failed Loops) va hién thi ca vong dat (Passed Loops)

4.2.5. Binh sai lwoi
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Khi tat ca cac canh trong ludi da dugc xur ly va ki€m tra, c6 thé ti€n hanh

binh sai mang luéi trong hé toa d6 vudng goc phang UTM (dd dugc dinh nghia va
lua chon tur trudce)

Panh dau diém gbc (chon lam diém gbc tdi thiéu) bang cach chudt trai chon
diém sau do chudt trai chon Add Coordinate dé nhéap toa d0 UTM (Grid) va do cao
thuy chuan (Elevation) ctiia diém goc nay.

Sau khi nhap can chuyén ghi cha (?) thanh gia tri goc (Control Quality), ghi
chua s& dugc chuyén thanh tam giac (hinh 8). Can luu y rang, phai nhap toa do cua
diém gbc da duoc chuyén vé mai chiéu phu hop véi lua chon

1 O I Conewt

Sau d6 nhan Adjust dé binh sai mang ludi. Sau d6 trén cira s6 Plan View, so
d6 mang ludi s€ dugc thé hién.

Thudng sau 18t qua binh sai 1an thir nhit, thong bao két qua khong dat do van
dé trong s6 dau vao, diéu do6 thé hién & gia tri Reference factor cua lugi khong bang
1 va kiém dinh chi- binh phuong (Chi Square) that bai (Failed). Trong truong hop
nay, ta phai binh sai 1an thir hai sau khi chinh lai trong s6 nhap va trong s6 nhan sau
binh sai 1an thtr nhat. Trong hop thoai Adjust Netwwork, chon thé Weighting dé

thay ddi trong sb. Sau binh sai lan hai, gi4 tri Reference Factor s& 13 1.00 va kiém
dinh Chi Square thanh cong (Passed).

DPé xem bao cao Network Adjust Report nhan biéu tuong report. Phin mém
tao bao cdo Network Adjusts Report & dang file html.
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ABLS
AS
ATS
CTRS
DGLONASS
DGPS
FAA
FDMA
FIX
GIS
GLONASS
GPS
IAT
PDGPS
PDOP
RINEX
RTK
uT
uTC
WAVE
WGS84

MOT SO THUAT NGU TIENG ANH VIET TAT

Airborne Bathymetry LIDAR System
Anti-Spoofing

Apparent Sidereal Time

Conventional Terrestrial Reference System
Differential GLONASS

Differential GPS

US Federal Aviation Administration
Frequency Division Control Subcommitte
Fixed double-difference

Geographic Information System

Global Navigation Satellite System
Global Positioning System

International Atomic Time

P-code Pseudorange DGPS

Position Dilution of Precision

Receiver Independence Exchange format
Real Time Kinematic

Universal Time

Universal Coordinated Time

Weighted Ambiguity Vector Estimator
World Geodetic System-1984
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