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MO DAU

1. TINH C AP THIET CUA DPE TAI

Hé théng dinh vi toan cau (Global Positioning SystemGPS)
la he thong xacdinh \i tri dua trén v tri cua cac ¢ tinh nhan 4o.
GPSdugc thiét ké va quin Iy bsi B Qudc phong Hoa K. Gan nhr
ddng thdi vai lic My phét trén GPS, Nga (Lién X6 ciing phat
trién mot hé thdng trong tr véi tén @i GLONASS. HEn nay Lién
minh Chau Autang phat tén hé dan duong W tinh aia minh mang
tén Galileo. Va 3 &ithdng trén c6 rat tén chung la Blithéng ¢ tinh
dan duong toan &u GNSS (Global Navigation Satellite System —
GNSS).

Bandau, GPS va GLONASSéu duoc phét trén cho muc dich
guan g, nén nic du chang dunguoc cho dan s nhung khéng k&
naodua ra s dam bao ton tai lién tuc vado chinh xac. Vi th ching
khéng thha mandugc nhing yéu @u an toan choh duong dan g
hang khéng va hangih dac biét |a tai nhirng vung vadi nhiing thoi
diém c6 hat dong quan s cua nhiing quc gia $ hitu cac & thong
d6. CH ¢6 I thong din dudong W tinh chau Au Galileo ngayrtdau
d& dat muc tiéudaptng cac yéu au nghiém ngt cia din duong va
dinh vi dan s.

Cung i su phat trén cia khoa bc ky thuat, cac | thong
GPS ¢ing dugc phéat trén vaduoc ung ding tai Viét Nam, phlic wu
cho cac mc dich dinh i ddi tugng trong cac nganh khac nhaumnh
quan g, hang li, dia ly, thiy vin, xay drng, néng-lam ngkp, du
lich, nghién 6u vé dong \at... P chinh xac 1a §u t5 quan topng
hangdau trong & thong GPS.Dé dat dugc do chinh xac caoam
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phai c6 b may thu GPStuoc thiét ké cuc ky chinh xac i nhiing
thuat toan > ly dir liéu t5i vu. CaAc may thu GPS aib chinh xac
trung binh trong vong 15 mét.

Tuy vao mic dich sr dung ma ta c6 thding lai may thu i
Ccac tiéu chéin & do chinh xac phu ¢p. Cac may thu 6i hon Voi
kha nang WAAS (H Tang Vung Rng, Wide Area Augmentation
System) c6 t&tang do chinh xac trung binkot dudi 3 mét, hac hé
théng GPS Vi sai (Differential GPS, DGPS)aslbi cac tin héu GPS
dé c6do chinh xac trong khimg 3dén 5 mét.

Viéc nghién é¢u dé nang caald chinh xac trong ¥t dinh Vi
déi tuong 1a vé ciing tu ich cho céacihh wrc yéu du do chinh xac
cao nhr: quan g, hang khéng, giao thong.bé dat dugc diéu do,
ngoai yéu &u mdt may thu GPStuoc thiét ké tot, con én phai c6
mot k§ thuat xar ly dir liéu trongang.

Trong khudn kh cia ludn van nay, & dua ky thuat thu thap,
tinh toan va i ly di liéu dé nang caato chinh xac éa may thu GPS
nham dinh Vi caa déi tugng chinh x&c én. Ging chinh vi ly do trén
ma t6ida chon dé tai “K§ thuat xir Iy dir ligu dé nang caodd chinh
xac dinh vi trong hé théng GPS. Pay la ndt ky thuit nhim khoi
phuc cac d liéu dinh vi va chuygn d6i ching theoith \é tinh, lam
co sd dé tinh toan v tri vé tinh, uéc luong cac phn oia thdi gian
truyén. Vi nhiing d liéu nay, xay ¢ng nén mé hinh tinh toan cung
Cap Ccac V tri may thu.bong thoi, dua ra thi tuc nang caatd chinh
xacdinh Vi trén may thu GPSin s don.

2. MUC PiCH NGHIEN C UU

Muc dich nghién ¢u cia dé tai:
- Nam viing ¢ théng GPS.
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Phan tich cadic trung aia tin héu va may thu GPS.
Ky thuat xa ly dir liéu dé dinh \i trong +¢ thong GPS.
Nang caald chinh xac trong ¥c dinh vi d6i tuong aia ke
thong GPS.

3. POI TUQNG VA PHAM VI NGHIEN C UU

3.1 Péi tweng nghién aru

3.2

Nghién dru nguyén lydo dac vadinh vi GPS.

Nghién dru nguyén ly hat dong aia may thu GPS.
Nghién aru ky thuat xir ly dir liéu GPS va thit toan.
Nghién aru thuat todn nang cado chinh xaatinh Wi.
Nghién dru vé thichung dia may thu rém GPS i thuat
toanduoc dé ngh.

Pham vi nghién aru

Pé tai ap trung nghiéneu vé cac K thuat xir ly dir liéu
dé nang caato chinh xaadinh vi trong méd hinh may thu
mém GPS.

banh gia Kt qua dat dugc.

4. PHUONG PHAP NGHIEN CUU

Thu thap, phan tich céc taidii va théng tin lién quadén
hé théng GPS.

Phan tich @ liéu GPS va xaywehg cac mé hinh toamh.
St dung pHin mém Matlabdé mé phong.

Dbanh gia Kt qua thuc hien.

5. Y NGHIA KHOA H QC VA THUC TIEN CUA PE TA|



6

- Véi huong nghién é6u ky thuat xir ly dir liéu dé dinh vi
trong ré théng GPS c¢6 thtéi vu hoa i thong, nang cao
dugc chit lugng may thu GPS.

- Hé thdng co tié phat hén, tim kiém vadinh i ddi tugng
mét cach nhanh chéng va chinh xac. Vacvhay cé y
ngha fat I6n trong moi Iinh wre doi sdng ding nhr trong
quan s.

6. TEN LUAN VAN

KY THUAT XU LY DU LI EU PE NANG CAO
PO CHINH XAC PINH VI TRONG HE THONG GPS

7. CAU TRUC LUAN VAN

Luan vin duoc t chirc nhr sau :

Mé& dau

Chwong 1. Tong quan & hé théng GPS

Chwong 2. Nguyén lydo, dinh vi GPS va nguyén ly hat dong
caa may thu GPS

Chwong 3. Ky thuat xi ly dir liéu va phwong phap nang caadd
chinh xacdinh vi

Chwong 4. Thuat todn va chrong trinh moé phéng ky thuat xir ly
dir liéu dé nang caodd chinh xacdinh vi

K ét luan va hwong phat trién dé tai
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CHUONG 1
TONG QUAN VE HE THONG GPS
1.1 GIOI THI EU CHUONG

Trong chrong nay, & gisi thigu md & vé cac thanh pin cia mot he

thong GPSBHong thyi tim hiéu vé cau tin hiéu va di lieu GPS day la
phan o s& cho \in dé nghién &u vé ky thuat xir ly dir liéu trong cac
chuong sau.

1.2 TONG QUAN VE HE THONG GPS

1.2.1 Gbi thiéu chung

Toan l§ phin aing aia ke thong GPS gm 3 phin: pHn diéu
khién (Control Segment), ah khong gian (Space Segment) varph
s dung (User Segment).
1.2.2 Ptan diéu khién (Control Segment)
1.2.3 Ptn khong gian (Space Segment)
1.2.4 Pln sir dung (User Segment)
1.2.5 Hait dgng cia hé thong GPS:

Vé ban chit may thu GPS so sanhoitgian tin hgu dugc phat
di tir vé tinh 61 thoi gian nkin dugc chdng. Saiéch Ve thoi gian cho
biét may thu GPS$ cach ¢ tinh bao xa. Ri véi nhiéu khaing cach
do duoc t6i nhiéu vé tinh may thu cé thtinh duoc vi tri cua ngroi
dung va hén thi [én bin 46 dién tr cia may.
1.2.6D9 chinh xac dia GPS
1.2.7 Ngn sai $ GPS

Chia ra lam 4 ngin chinh: Sai&do \ tinh, sai § gay ra 4i
cac tam diéu khién, sai  gay ra trong qué trinh trég tin hiu, sai
sb do may thu.
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1.3 D LUQC VE TiN HI EU GPS

1.3.1 Giu tric tin hiéu GPS
Céc tin htu bao m ba plan sau: Séng mang.(f= 1575,42
MHz; f, = 1227,60 MHz), d liéu din duong, chii lan truyén.
1.3.2 Sr tao thanh tin higu GPS
1.3.3 Chibi PRN
1.3.4 Dir liéu dan dwong

1.4 KET LUAN CHUONG

Trong chrong nay,da trinh bay dng quan nht vé hé thong
GPS. Quai6 hiéu rd cac thanh gim vadic diém aia ke thong GPS.
Bén anh dd, viéc tim héu s luoc V8 tin hiéu va dr liéu GPS ang
la rén tang cho véc nghién ¢u cac vin dé trong k§ thuat xir ly dir
liéu tai may thu GPSan 5 don dugc trinh bays cac clrong tiép
theo.

CHUONG 2

CAC PHEP PO, PHUONG PHAP PINH VI GPS VA
NGUYEN LY HO AT PONG CUA MAY THU GPS

2.1 GIOI THI EU CHUONG

Trong chrong nay, 8 mé & cac phépio va plrong phapdinh
vi GPSdugc ar dung, day ding la pan anh hrong trong ddi 16n dén
két qua dinh \i. CO tré két hop phépdo nay Wi phépdinh Vi kia dé
di dén mot phépdinh i chinh xacbdng thyi trong chrong ding dé
cap nguyén ly hat dong o ban aia may thu GPS.

2.2 CAC PHEPPO GPS

2.1.1 Phépdo gia cu ly
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Phépdo gia cy ly 1a phépdo ar dich chugn thoi gian gira ma
PRN do may thuab ra va ma do may thu famduoc tir vé tinh GPS
phatdén. Gy ly giita W tinh va may thutuogc tinh king tich @a thyi
gian dch chuyn d6 v6i van toc anh sang (299,729,458 m/s).

2.1.2 Phépdo pha s6bng mang

Phépdo pha séng mang la phép pha sai khac ga tin héu
song mang doddaodong ni caa may thudo ra va tin Héu séng
mangduoc phat &r mot vé tinh. Bé chuyén déi pha sé6ng mang thanh
mot cu ly gitta W tinh va may thu, thian phai biét dugc $ chu ky
day du va chu K phandoan.

2.3 CAC PHUONG PHAP PINH VI

Duya trén cac phégo sin co trén tin u GPS, wc xacdinh vi
tri cia may thutuoc phan lam haikthuat: Dinh i tuyét déi va dinh
vi tuong doi.
2.3.1Pinh vi tuyét ddi

Conduoc goi 1a ky thuat dinh vi diém don, cho phép Bt may
thu xacdinh tpa do "tuyét déi" toa do (X, Y, Z) cia mbt diém duogc
xét trong 8 toado nhu WGS 84.
2.3.1.1Pinh vi diém theo gii cr ly
2.3.1.2Pinh vi diém theo pha s6ng mang
2.3.2Pinh vi twong doi

Conduoc goi la ky thuat dinh i vi sai,doi hoi sir dung hai may
thu, mbt may thudugc xem nhr & tram tham chéu, may condi la
tram ngroi dung.
2.3.2.1 GPS vi sai theogcu ly
2.3.2.2 GPS vi sai theo pha sbng mang
2.3.3 Och va dinh vi GPS
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C6 2 dch w dinh vi: dich w dinh vi chinh xac PPS vaich w
dinh Vi tiéu chin.
2.3.4 Giu hinh hinh hoc Vé tinh — Hé sb suy giam dé chinh xac
DOP

Cau hinh hinh hc aia & tinh ¢6 tié khuéch dai cac sai 8 nay
v6i nguyén fic dugc goi la he sb suy gaim do chinh xac hinh ¢t
GDOP.

2.4 NGUYEN LY HOAT PONG CUA MAY THU GPS
2.4.1 Giu trac may thu GPS

Angten? — —
Phan thu va Bd chuyén _'Kénhméyﬂlu

khuéch dai RF &1 AD

Tinh toan
A | vi tri may thu
—— |

Tin hiéu twong tw Tin hiéu s&

Hinh 2.7 — Gu trac may thu GPS

2.4.2Angten
2.4.3 Ptan thu va khuéch dai RF
2.4.4 By chuyén dbi A/D
2.4.5 Céc kénh déa may thu

Viéc xu ly tin hiéu cho k& théng dinh i vé tinh |1& dra trén du
tric phan kénh,ut 1a »y ra trén cac kénh khac nhaudivé tinh
nhin thy angten may thutuoc cip phét nét kénh, vaduoc giéi han
boi s6 kénh @a may thu.

Theo déi mi
Tin hidu Th thip 1 Trich xudt di¥ Tinh toén
den i L liu dinh vi gidcurly

Theo ddi
SONE mang

Hinh 2.9 — § d6 may thu nbt kénh
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2.4.5.1 @& thu thdp

2.4.5.2 & theo doi

2.4.5.3 Trich xut di liéu ddn dwong
2.4.5.4 Tinh toan jrtri

2.5 KET LUAN CHUONG

Dé tim hiéu cac K thuat xu ly dir liéu cia may thu, pin oo so
cho vic xacdinh vi tri may thu chinh 1a nguyén o vadinh vi, n6
anh hrong viéc xacdinh Vi tri dbi tuong. Ngoai ra, chong nay éng
trinh bay nguyén ly ha dong aia may thu théng quaosdd mot
kénh. Plrong thic tiép nhan va xx ly tin hiéu tai phan thu vaangten,
cach thirc xi ly dir liéu & cac éng tiép theo @ing dugc trinh bay.
Dong thyi, khai quat cach tinh toari i may thu ga vao véc tim
kiém gia cu ly két hop Véi vi tri vé tinh dugc tinh toan w dir liéu
dinh \i.

CHUONG 3
KY THUAT XU LY DU LI EU VA PHUONG PHAP
NANG CAO PQ CHINH XAC PINH VI
3.1 GIOI THI EU CHUONG

Trong chrong nay trinh bay rd rang qua trini khi tin hiéu
dén may thudén nhing qua trinh thu #p, xr ly di liéu thu thp
dugc tai may thu ndt kénh GPS Trongd £ tap trung vaodi sau
nghién @u ky thuat xa ly dir liéu trong may thu GP9ay la phn
cht 16i cia dé tai. Qua nghiéniw ky thuit nay, § dé xuit phrong
phap nang cadd chinh xaalinh \i.

3.2 KY THUAT THU TH AP
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3.2.1 Muc dich

Muc dich aia thu thip 1a xacdinh nhitng W tinh nhin thy va
cac gia tr thd aia tin $ s6ng mang va pha méactin hgu \é tinh.
3.2.2 Sr thu thap tim kiém néi ti ép
3.2.3 Thu thap tim kiém khdng gian tin sb song song
3.2.4 Thu thap tim kiém pha ma song song

3.3 KY THUAT THEO DOI

3.3.1 Muc dich
Muc dich chinh éa viéc theo doi ladc lai cac gia tr nay, theo
ddi va gai diéu cté dir liéu din duong tr vé tinh xacdinh va cung
cap tiép tuc cho vic tinh toan @ gia cu ly.
3.3.2 Gii diéu ché
3.3.3 Vong &p khda pha PLL bac hai
3.3.4 Theo ddi sbng mang
3.3.5 Theo d6i ma
3.3.6 Khbi theo ddi hoan clinh

3.4 KY THUAT XU LY DU LI EU PE PINH VI

Ky thuat nayduoc thuc hién sau khida thu thp dir liéu va theo
ddi ma va séng mang, c6 84 khéi nhu hinh 3.14.

Theo diii mi

Tin hidu
56 dén | Thuthap EChdi ploge dir Gidi mi oir lign
M dirligy : ligu din dutmg | ] din duimg
Theo déi

sdng mang

Tirih todn vite Titih todn Tituh tode v el
cia méy thu id o ly & tinh

Hinh 3.14 — 8 d6 khdi cua qua trinh & ly dir ligu
3.4.1 Khoi phuc dir ligu dan dwong
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X&c dinh bit din duong va thrc hién qua trinndong b hoa bit.
3.4.2 Ghi ma dix liéu dan dwong

Khi nhan duoc cac bit dn duong GPS thdng qua qua trinh
dong by bit, thi ching phi dugc giai ma.
3.4.2.1 \/ tri dogn dau

Van dé dau tién trong gii ma dr liéu din duong GPS la xac
dinh Vi tri bat dau caa mdt khung con. Véc tim kiém doan dau duoc
thuc hién théng qua Bt sr terong quan.
3.4.2.2 Trich xut di ligu ddn dwong

Mdi doan dau chinh xaatanh diu phin dau aia mt khung con
dir lieu din duong. Gin xacdinh cac théngd kiém tra tinh chn e,
thoi gian truyn va cac thongéskhac.
3.4.3 Tinh toan \ tri caa V& tinh

Viéc lién Kt toa do ECEF (X,Y,Z)dén mot vi tri vé tinh duoc
md t boi cac thanh pin quy dao Keplerian trong khdng gian.
Toado dia tam @a ¢ tinh Kk i thoi diém t 1a:

XH(t)) r' cosf |
V(L) | = Ry (-Q1)R, (- )R, ()| r¥sinf X | (3.22)
Z"(t)) 0

3.4.4 Tinh toan gi cu ly

Tinh toan gi cu ly c6 thé dugc chia thanh hai gim tinh toan.
Phrong phap tinh toan thnhit 1a tim &p gia cu ly ban dau, va
phuong phap tinh toan thhai la lubn theo dbi caardy sau khi p
thir nhit dugc tinh toan [14].
3.4.4.1 Tip banddu cia gid cr ly
3.4.4.2 Tinh toan gi ci ly tiép theo
3.4.5 Tinh todn \ tri cia may thu



14

Dung phrong phép binh plong i thiéu.
3.4.5.1 Plwong trinh ar ly tuyén tinh
Phrong trinh ar ly co ban cho ga cu ly Rktir Vé tinh k dén
may thu i la:
k — -k 4k k k k
P =p/ +c(dt —dt*)+T" +17 +¢ (3.23)
Phan tich vawa dén phrong trinh a ly tuyén tinh hoan cimh:

k k Xk_xio Yk_Yio Zk_zio
P = Pio _—k’AXi _—k’AYi _—k’AZi
Pio Pio Pio
+c(dt, —dt )+ T  +1° +€ (3.29)

3.4.5.2 Dung plreng phap binh plreng ti thiéu
Phrong trinh quan sat tép tinh (3.29)dugc viét trong cong
thuac vect la:

X,
k _ k _ k _
P* = p, +[— X kxi*" _Y kYi*O _Z kzi"’ 1} 2;' —cdt* +TF +1F +¢€f
' pi‘O IOi,O IOi,O i
cdt,

(3.31)
Bién ddi phuong trinh trén theo bai toan binhyeimg ©i thiéu
Ax = b (xem phu luc A.2):

AX,

X=X, Yk-Y. Zk-7 AY,
|:_ K S K S K = 1i| = Pik _pilfo + cdt* _Tik _I:( _e:(

Pio Pio Pio AZ,

cdt,

(3.32)

Mot 11 giai duy nhit khéng tté tim duoc phrong trinh trén Bi

vi chi ¢6 bt phuong trinh ma cdtén bdn an . Phrong trinhduoc
giai nhu sau:
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X'=X,, Y=Y, Z'-Z,
,oilvo pio pil,O
_XZ_X\,O _YZ_Y\,O _Zz_z\,o —Axil (333)
piz,o P wz,o P i2,0 AY
Ax = ~ X3 _3Xi'0 ~ ' —3Yi,O B z? _Szi,o AZ,, =b
/.oi,o /_7\.0 /.oi,o _C‘dti,l
X"=X,  Y"-Y, Z"-Z,
L Pio Pio Pio

Tudo tinhAX, ,AY,,,AZ, .
3.4.6 Chuyén d6i toa do

Théng throng, khi tinh toan itri vé tinh dugc két qua 1a mot
tap cac gia trX, Y, Z trong I toa d6 ECEF (hinh 3.20). dad6 nay
can chuyén déi thanh va do phu hop trong & toa d6 dia ly haic he
toado UTM danh gié.
3.4.6.1 Chuyn déi sang ¢ tea dp dia ly
3.4.6.2 Chuyn déi sang Ié tpadp UTM
3.4.7 H quy chiéu WGS 84

3.5 PHUONG PHAP NANG CAO PQ CHINH XAC PINH VI

Pay la plrong phap lam nin phépdo pha ma né cé sr dung
phépdo pha séng mang ¢gtat |a 1am nkin ma),duoc dé xuat boi
Mr. Ron Hatch [10], nén conogla thuat toan lam nbn hay & loc
Hatch [4].

Gia cu ly tor phépdo pha ma va pha séng mang GR®Sc moé
hinh hoa Bng béu thic toan hc:

= T 41 el
@ =TI AN+
trongdo r = p + c(dt, — dt")
Gia cu ly d& duoc loc dbi voi may thu i va ¢ tinh k I&:

(3.43)
(3.44)
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P (m) = @-w)(P* (m-1) + ¢ (m) - ¢ (m-1)) + wP* (m) (3.52)

Theo dii mi
Tin bidu ™
58 dén | Thuthip Khi phue dir Gidi m3 dir ligu
* anligu | T 3 tigu din duing | 7| din duimg
L Theoddi
2dhZ mang
Tinh todn vt Loc gid o ly Tinh todn thing Tinh toan vt
ciamdythy |¥ | bingbdlocHatch [ | ségiowly [  witinh

Hinh 3.24 — 8 db khéi dinh Vi c6 bc gia cu ly bang bb loc Hatch
3.6 KET LUAN CHUONG

Trong chrong nayda trinh bay rd rang qua trint khi tin hiéu
dén may thudén nhing qua trinh thu #@p, xir ly dir liéu thu thp
duoc tai may thu nét kénh GPS. Séng mang va éhdlir liéu chi
yéu dungdé xac dinh khaing cach & may thudén nhiing  tinh
GPS, con théngiép dan dudong chira cac dado vé tinh va cac thong
tin can thiét khac. Vic tinh toan gi cy ly thuc hién bing phépdo
pha ma nédo chinh xac khong cao. D, luan vian da dé xuat phép
do két hop vira pha ma va pha séng mattgtinh g cu ly, con @i 1a
loc gia cur ly bang b loc Hatch. Sau khi c6 gicy ly, dung plwong
phap binh ptiong ©i thiéu dé tinh toan v tri may thu mt cach
tuong déi chinh xac.
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CHUONG 4

THUAT TOAN VA CH UONG TRINH MO PH ONG
KY THUAT XU LY DU LI EU BPE NANG CAO
PO CHINH XAC PINH VI

4.1 GIOI THI EU CHUONG

Trén © s ly thuyét vé quéa trinh thu thp va X ly dir liéu duoc
néud cac clxong turde, chrong nay 8 dua ra cac thit toan @ thé dé
xacdinh i tri caa may thu GPS hoanicih cung i giai phap cho \éc
nang caao chinh xaatinh Vi bing phrong phapdc gia cu ly.
4.2 XAY DUNG THUAT TOAN

Thuat todndinh vi cia may thu GPS kénton nhr hinh 4.1

Bit diu

Nhip file Whip file
dirligu GBS i lisu GPS
, , Thuthip . Thuthgp
(gdm cds thing of vé vi tinty, (gém cdc thing 56 v vE tinh,
pha md, thn 58 séng mang) pha mi, tin 6 sing mang)
Theo déi Theo dii
(theo dii mi va séng mang (theo dii md v song mang
duye phin phil rén cdc kénk) due phin phit teén ede kénk)
Xi 1y dii ligu X 1f dib lidu
(gidi phdp dinh vi) (gidi phép dinh v)

Loc gid ewly
bing bé loe Hatch

Tinh todn TG lodn
e

a) b)
Hinh 4.1 — That toan xaadinh \i tri cia may thu GPS kénton ar dung: a)
phépdo pha ma, b) phégo pha ma va pha s6ng mang (duidddz Hatch)
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4.2.1 Giu trac chung

4.2.2 Giu tric settings

4.2.3 Ham thu thap

4.2.4 Ham theo doi

4.2.5 Ham > Iy di ligu vadinh vi
Thuat toan nlr hinh 4.4.

) o tinh toan i tri
tinh todn vito 3 b 3 45
it et 8 v tinh vd 46
l tinh toan
gdewly
tinh toin
gid o ly
tinh todn vi tri
may thu ding
phureng PE"_‘P b"f'h tinh toan i tri
phueng tod thide . -
may thu ding
l phirong phap binh
phirong tod thige
o I
kat qua hre
leat qua

Hinh 4.4 — Thét toan qua trinh ly di liéu va tinh toartinh vi
4.2.5.1 Tinh toan gi cw ly



caloulate
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cép phat mang
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l

lay tuotg cuan cde bit dinh
i v doan dau dﬁ mhidn
dang khung con d3u tign

nhip w, PEN, P, ¢

!

Zidi md lich & tinh

sip zép PRIV ting din

I

|

dira who chi 56 clia pro
sip xfp laiP va

tinnh todn vé hag thed gian
truyen ca cdc kénh

!

Tim cé zac dinh & tinh
méi nhé PRI 4% =ép

!

so sdrth cde gid tri théd gian
truyen voi thii gian ngan
tihit (623)

!

titth todn gid owly
(thii gian truyén nhin wii
toc di danh sdng)

cd vE tinh
.
mi?

g [P {mi=(1-w) [P (m- U+ ¢(m)

-$le- D] +wh(m)

P'(m) =F(m)
(P’ 1a giacw Iy dd loc)

Hinh 4.5 — That toan
tinh toan gi cu ly

Hinh 4.@ — THi toén bc gia cu ly
bang b loc Hatch

4.2.5.2 Ham ¢c gia cw ly
Thuat toan nlr hinh 4.6.

4.2.5.3 Tinh toan jtri
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least
FOUALESHOS

khid dhu i tel méy thu la
tam Trai dit

#‘—

titih todn o ly tievE tinh
dén mdy thu

tinh todn khodng théd gian
trayen cla tit hige

|

higu chinh wi tri vE tinh khi
Trdi dat quay

l

tinh todn higu chinh sai sé
va dp dung

|

tinh todn cip nhit i ti
ey th tie ok 1idu thy duee
ola cde vi tinh

hoén thinh
phép lap?

il cla mdy thu duoe tinh
todn

Hinh 4.7 — Thét toan tinh toan imri may thu
4.3 CHUONG TRINH VA PANH GIA K ET QUA

4.3.1 Chrong trinh
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u Figure 100
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Hinh 4.8 — Tin Kiu dit liéu thuduoc trong mén thoi gian va
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B Figure 101

[ 5 ] |

i}

E__'rle Edit View Insert Tools Qes_k_‘tclp Window Help

SHL |k RAUBEL- (A0 =D

Metric thu thap

Ket qua thu thap

.
=

I Tin hieu khang duoc thu thap
[ Tin hieu duoc thu thap

0 5 10 15 20 25 30
Can so PRN (Ve tinh trong danh sach thu thap co mau xanh |a cay)

£

Hinh 4.9 — Cac &tinh nhin tly theo metric
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Sai $ trong trong trong hop nay (chva xir ly loc gia cu ly)
nhu bang 4.1.

Bang 4.1 — Sai&trongdinh Vi chua sr dung bb loc gia cu ly

Huwéng Pong | Hwéng Bic Hwéng Lén

5m 6m 10m

Figure 300: Kt qua dinh i o )

Eile_Edit View Insert Tools Deskiop Window Help

DEEAS R ANOV9RLAL- (08 nDO

Toa do trong he thong UTM

. I ) —:
N / N VN T VY
N AR ”

¥ v

Mean Position
Lat: 40°0'28.9217"
Lng: -105°15'45.6793"

1630.3

s e+

Hgt: +
= S
H
4
6
5 0 5
East (m)

Hinh 4.11 — Hén thi vi tri may thu va saiésdinh vi
4.3.2 Két qua vadanh gia
Panh gia sai&dinh i théng qua #ng 4.2 (khi c6 va khong co6
loc gia cu ly).
Bang 4.2 — Bng so sanh sabstinh i

Sai $ Hwong | Hwéng | Hwong

Pong Bic lén
Chua lam nfan gia cu ly 5m 6m 10 m

Pa lam nfin gia cu ly 1m 1m 4m
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B Figure 100

o=

File Edit View

D&dds

Insert Tools Desktop Window Help

MR P AR E

Sai sovitri

Sai so huong E [m]
)

I I I
+  Vitri (khong Hatch)
+  Vitri (co Hatch)
#

Vi tri may thu

4 3 -2 -1 0 kL 2 3

Bai 50 huong N [m]

Hinh 4.12 — So sanh tri may thu c6 va khdngt gia cu ly

File Edit View Insert Tools Deskiop Window Help

Deds|h

Sai so huong N [m]

Sai so huong E [m]

4

H b b o o

E=So)
VRUPEL- S| 0EH =D
‘ Khong Hatch
Co Hatch
‘U‘ L
0 100 200 300 400 500 600 700
So mau
T T T
b et |
100 200 300 400 500 600 700
So mau
!
100 200 300 400 500 600 700
So mau

Hinh 4.13 — So sanh s4i si tri
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4.4 KET LUAN CHUONG

Trong chrong da trinh bay thfit toan d@a qua trinh & ly dir
liéu coa mdt may thu én & don hoan cinh, trongdd c6 phn dé
xuit voi ky thuat loc gia cu ly bang b loc Hatchdé dat dwoc do
chinh xacdinh vi cao fn. PHin nay ding xay ding mbt chuong
trinh may thu rém hing ptin mém MATLAB dé hién thi két qua vé
vi tri ciing nhr sai $ trong phépdinh Vi, dong thvi dua radanh gia
va so sanhét qua dat duoc.
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KET LUAN VA HUONG PHAT TRI EN PE TAI

1. Két qua nghién aru

Viéc nang caatd chinh xacdinh i 1a rit can thiét nham thoa

man nhu 8u dinh Vi dbi tuong, cho phépisdung may thu GPS kb

gia & (d6 chinh xac khéng caal dinh i véi do chinh xacdt hon.

Bang viéc nghién @u ky thuat xir ly dir liéu nay, ldn van da di sau
nghién ¢u hé thdng GPS noi chung va may thu GPS ndi riéngata
duoc céc Kt qua chinh sau:

Tim hiéu thng quan & hé théng GPS %i cac thanh pin
chinh. Phan tichia trac tin héu va dr liéu GPS bao@m c
viéc tao tin hidu GPS, &u tric @a dr liéu din duong, day |a
phan o s cho vic xir ly tai may thu.

Tim hiéu cac phégo dat, nguyén ly va pliong phapdinh vi
can thiét cho viéc xacdinh i tri d6i tuong. Sr lua cton phép
do va phlrong phéapdinh Vi cho may thu e thé 1a rit cin
thiét, néanh hrong dén két qua dinh vi sau nay.

Luan van dé xuit mé hinh may thu ém GPS in s don, V6i
ciu trac tr khi tin hiu, di liéu dén may thudén khi xuat két
qua vi tri cia may thu ra man hinh. Mé hinh may thénm
dé dinh Vi duoc xay drng king ngdn n@ MATLAB.

GOp phin xay ding ky thuat xir ly dir liéu néi chung cho
may thu mém Vi viéc trich xuit dir lieu din duong, tinh
toan \i tri vé tinh, tim gi cu ly va cibi cing la tinh toaniv
tri may thubdng thyi dé xuat ky thuat loc gia cu ly bang b
loc Hatch.

Luan van da dua ra Kt qua dinh Vi, sai $ dinh Vi cing nhr
so sanh saiésdinh Vi trong trong hop ¢é va khéngis dung
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phuong phap déc gia cu ly. Va danh gia #Ing phrong phap
loc gia cu ly trong ky thuat xir ly dir liéu d& nang caalf
chinh xaatinh mt cach trong doi.

2. Két luan

Luan van da khai quatiuvgc cac phépto dat, phrong phapdinh
vi, xir ly dir liéu trong k¢ théng GPS néi chung vap trung nghién
ciru may thu GPSah 5 don, tr d6 xay drng md hinh may thu ém
dé dinh i ding MATLAB. Luan van oing dé xuat sir dung ky thuat
xu ly dir liéu tai may thu ndm dé nang caaid chinh xaadinh Vi voi
phuong phap dc gia cu ly bang bb loc Hatch.

Phan thyc nghém d4 xay drng mbt chuong trinh may thu gm
tan & don, bing pHin mém MATLAB dé hién thi két qua vé vi tri
ciing nhr sai $ trong phéptinh i, dong thi dua radanh gia va so
sanh Kt qua dat duoc.

3. Hwéng phat trién cia dé tai

Pé tiép tuc nhing két qua trén nlEm mo rong pham vi nghién
ciru ¢6 héu qua cho cacing ding da cang trong véc dinh Vi ddi
tuong, tr cOng véc cia minh, tc @i & xuit cac lwong nghién au
maé rong chodé tai nhr sau:
« Phét trén ky thuat xir Iy dit liéu nay cho may thuih 5 kép.
« Su dung ky thuat loc vi tri dé nang caodi da do chinh xac
dinh Wi.
« Pé ap ding cho céac & thdng thrc thi thyi gian thrc cin
chuyén doi ngdbn ngr lap trinh MATLAB sang ngdn iy
C++.
« Trién khaiung dung trong k& thong ban d6 dan duong cho 6
tb.



