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Tir viét tit bing tiéng nwéc ngoai

Y nghia cia tir viét tit

GPS(Global positioning System)

Hé thong dinh vi toan cau

2 | CIGNET(Cooperative International Hé thong dinh vi toan cau hop tac
GPS Network) quéc té

3 DGPS (Diferential GPS) binh vi GPS vi phan

4 | DMA(Defense Mapping Agency) Co quan ban d6 thuoc Bo qudc phong My

5 | DOP (Dilution Of Precision) Su phan tan d6 chinh xac

6 GALILEO(European Global Positioning | Hé théng vé tinh dinh vi toan cau
Satellite System) Chau Au

7 | GC-GPS(Goball Corrected-GPS) Cong nghé do GPS hiéu chinh toan cau

8 | GCS(Ground Control Stations) Tram diéu khién mat dat

9 | GDGPS (Global Differential GPS) Dinh vi vi phan cung cap trén toan cau

10 | GNSS(Global Navigation Satellite Systems) Hé thong dinh vi vé tinh toan cau

11 | GLONASS (Global Navigatinon Hé thong dinh vi vé tinh toan cau
Satellite System)

12 | IMU(Inertial Measurement Unit) DPon vi do luong theo quan tinh

13 | LADGPS(Local Area Diffirential GPS) Binh vi vi phan dién hep cuc b

14 | MBES(Multibeam Echo Sounder) May do sau hoi am da tia

15 | MCS(Master Control Station) Tram kiém soét tong thé

16 | MS(Monitoring Stations) Tram gidm sat

17 | NDGPS(Nationwide DGPS) Dinh vi vi phan dién rong quoc gia

18 | NGS(National Geodetic Survey) Co quan trac dia qudc gia My

19 | NPHS(Network Processing Hubs) Trung tdm xtr ly mang

20 | OCS(Operational Control System) Van hanh hé thong diéu khién

21 | PDGPS(P-code Pseudorange DPGS) Dbinh vi vi phéan chinh xac

22 | RTK(Real Time Kinematic) Do dong thoi gian thuc

23 | UPDGPS(UlItra Precise DGPS) Dinh vi vi phan siéu chinh xac

24 | VLBI(Very Long Baseline K¥ thuat giao thoa canh day dai
Interferometry)

25 | VPDGPS( Very Precise DGPS) Dinh vi vi phan rat chinh xac

26 | WADGPS(Wide Area DGPS) binh vi vi phén dién rong

27 | WGS-84( Word Geodetic System-1984) Hé thong trac dia thé gigi 1984




DANH MUC BANG

Bang 3.1. S6 liéu do siu hdi 4m

Vi



DANH MUC HINH

Hinh 1.1. CAu tric hé thON GPS .....ccvieeeeeieeieeeeeeee st 3
Hinh 1.2. Qu¥ dao cac v¢ tinh ctua h¢ théng GPS oo 4
Hinh 1.3. Phan b vé tinh trén 6 mat phang QU dao ..........cc.oveveeeeeeeeeseeeeeeeeeeeean, 5
HINO 1.4, VE 1IN GPS.....cooiiicccse e 5
Hinh 1.5. Tién trinh phat trién doan KhANG gian.............cceveveveveeeeeseeeseseeesesesnean, 5
Hinh 1.6. CAc tram diEU KNIEN GPS ...t eeeeee ettt en e an e, 6
HINh 1.7. MAY thU GPS .......oiiiie ettt enes 8
Hinh 1.8. GPS AN I8N X€ 0 10......ucveeeveeeeesiiresssissssessssesessessessssesssssssessesesssssssensesenens 8
Hinh 1.9. Code tin hiéu vé tinh va may thu GPS.........c.cccoiviiiiiiiecec e, 12
Hinh 1.10. So d6 dinh vi tuyét d6i do khodng cach i ........occevvvveverreerrisreriesnen, 15
Hinh 1.11. S0 d0 nUYEN 1§ A0 GPS w...coovvveeeeereieeeeeeeeeee et 18
Hinh 1.12. May thu GPS C-NaV ......cccciiiiieciecic e 19
Hinh 1.13. S0 dd diNN Vi trong di......eveeveeveereeeeeeeeeeeese e 20
Hinh 1.14. K§ thudt do DGPS.....cooii s 22
Hinh 1.15. Dinh vi GPS VI Phan .......ccociiiiiiiiii s 23
Hinh 2.1. D0 SAU AON IAN........ciiiiiiiiiii s 28
Hinh 2.3. May do sau hoi Am da tia .........cc.cceveviveeeceseeese e, 29
Hinh 2.4. Hiu chinh d9 tré dinh vi bang tau chay hai tuyén song song, cung chiéu,
KRAC VAN TOC ... . tiieeiiiiiie e e st e et e s e e st e e e e st e e e e e nat e e e e e anta e e e e e ennneeeeasnneneeeannes 32
Hinh 2.5. ‘Hiéu chinh h’ién tugng nhoi séng bang tau chay hai tuyén song song,
NGUOC ChI€U, CUNZ VAN T0C. .. e uuiiiiiiiiiiiiie ettt sir et sbr e nneee e 33
Hinh 2.6. Hi€u chinh bl 26¢ phurong Vi........cccocviiiiiiiiiiiie e 34
Hinh 2.7. Hiéu chinh bl NGhi8NG 14C ....vvveveevereeieiceeeeeeeese e e 34
Hinh 2.8. V&t quét hep va VEt QUEL TONE ....vvveeveevececeeeeeeere e 36
Hinh 2.9. CAU 120 CUA SONAT.......vveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeneeeeesesesesereeeseeenseens 37
Hinh 2.10. Gia0 dieN A0 NOA «.vvvveeeeeeeeeeeeee oot e et e ettt en et ee e eeans 38
Hinh 2.11. Thong s6 k§ thuat may R2 SONIC ........c.vveeereereereerseeeieeeseeseesesseesessenenes 39
Hinh 2.12. Ban d06 dia hinh 4y Dien........ccoveveeeieieieeeeeeeeee e 40
Hinh 3.1. Ban d6 hanh chinh tinh QUANG NINN.........cocoivevieeeeeeceseeee e, 45

vii



Hinh 3.2. VAn DOn - QUANE NiNN .....cvovvieieeie e 48

Hinh 3.3. COt thlly Chi (IM1Q) ..evviviiiiiiiieciiie e 51
Hinh 3 4. Lép dat tram nghiém EEEBUL ..ottt ettt et n e e et en et ee e e eeens 51
Hinh 3.5. Tha may tram nghiem triGU........o.eeveevieeeeeeeeeeeeee e 52
Hinh 3.6. Hai may nghiém triéu va cong tac 1dy 86 HeU ....c..covevvevveverreeeerereeeeinaans 52
Hinh 3.7. Giai ma tin hi€u clia tram beacon...........ccccvvvevviieeii i 52
Hinh 3.8. Lap dat ddu can phat bién may da tia R2 SONIC ........cevvverveeveererrrrirnenns 53
Hinh 3.9. Cac can do sau sau khi hoan thanh cong tac 18p At ........ocovvvrrveerriereens. 53
Hinh 3.10. Hé thong méy do sdu hoi 4m da tia R2ZSONIC ......oveevevvveerreeeererressenesnenas 54
Hinh 3.11. Hé théng quét anh day bién CM2 — CMAX .....cvovveveeeeieeeereeseeierenines 54
Hinh 3.12. Man hinh khi chay 0 SAU ........ccoeiiiiiiii e 55
Hinh 3.13. Man hinh dinh vi tau PH2 ..o 56
Hinh 3.14. Man hinh dinh vi tau PH1 (khi tau khao sat bd sung dir liéu khu vuc sat bo)56
Hinh 3.15. Phan m&m HYAI0.........c.coimuieeereieeseseieseseesiess s sessesessessesssesesses s S7
Hinh 3.16. Hinh dnh sau XU 1Y ...oooviiiii e 58
Hinh 3.17. PhAN MEM HYAI0.......ecveeeeeeeeeeeieseesesieseseesee s sessesssssssesssesessensen s 58
Hinh 3.18. Ban v& thiét ké chuyén do trén Autocad ...........cccevervevrsrrrsrsrensnennan, 58
Hinh 3.19. Dt ki hiu cho A GIEM Q0 ......eveveveeeeeeeee oottt 59
Hinh 3.20. Tin hi€u GPS K&t n6i thufin 10 ....coorverieriieieneseeesesiens 59
Hinh 3.21. Phdn mém hién thi cac thong tin diém D.01 khi vira do......c..co.ce.evuenee, 60
Hinh 3.22. Giao di€n Khdi dONng tOPO.....ccuvviiiiiiiiiiiie e 61
Hinh 3.23. Nhap dlt HEU teXt...uuiiiiiiiiiiiie e 62
Hinh 3.24. Phun toa d0 diém ra man Hinh ......oooeeeeeeeeeeeeeeeeeeeeeee e 62
Hinh 3.25. QUAN 1 18P GIEM ...v.veveeeceeeeceeeeeee st 62
Hinh 3.26. Tao MmO hinh TIN ........coooiiiiiiiiiii e 63
Hinh 3.27. LUGT taM GIAC ....veeveeieeiiieieeieeee et 63
Hinh 3.28. Hop thoai v& duong d0ng MUC...........ccevvrveerersrerieseriesessessesessessenienenes 63
Hinh 3.29. DUONE Q0N MUTC.........ovrvreeeereeeeesesesieseesseseese s sessessessssssssesessessessessanes 64
Hinh 3.30. Ban d6 dia hinh 4y Dien........ccoveveeeevieieeeeeeeeeee e 64

viii



1
MO PAU

1.Tinh cap thiét cia deé tai

Bién chiém dién tich khoang 71% bé mat ty nhién trén dia cau.Bién 1a ngudn
loi ty nhién néi chung dic biét cé ¥ nghia quan trong d6i véi cac quéc gia ven bién.
Khong chi bo bién ma ca bién va ving ven bién c6 y nghia rat quan trong vé cha
quyén quédc gia, an ninh qudc phong, phap luat va kinh té...Tiém lyc kinh té bién
cua dat nude ta da khong ngung 16n manh, phét trién véi téc do kha nhanh va da c6
nhitng déng gép quan trong vao nhip do ting truong kinh té - xa hoi cua dat nudc
theo hudng cong nghiép hda, hién dai hoa.

Trong thoi dai cdng nghé phat trién, viéc tng dung cong nghé may do sau hdi
am da tia R2 Sonic dé thanh Iap ban d6 dia hinh day bién da trd nén pho bién. Dé
thuc hién nhiém vu nghién ciru, diéu tra va khao sét trén bién doi hoi tat yéu 1a Viét
Nam phai c6 cong tac trac dia va ban do bién.

Dic biét vai cong nghé do sau hdi am da tia 1a mot cong cu cb gia tri dé xac
dinh d6 sau day bién véi mic 6 hoan thién nhat, cho phép hoan thanh do vé dia
hinh d4y bién véi do phan giai caochinh vi vay tdi chon dé tai nghién ciu “Ung
dung mdy do siu héi am da tia R2 Sonic @é thanh |@p bdn dé dia hinh ddy bién ty
I¢ 1:10.000 khu vere Van Pon - Quang Ninh . Nham dua ra nhitng giai phéap trong
thanh 1ap ban db dia hinh day bién bang may do sau hoi 4m da tia R2 Sonic ap dung
trong thyc té san xuat hién nay.

2. Muc tiéu dé tai

- Nghién ctru tng dung ctua may do sau hdi 4m da tia R2 Sonic trong thanh 1ap
ban d6 dia hinh day bién.

3. Ngi dung nghién ciru

- Tong quan vé cac phuong phap do v& va thanh 1ap ban d6 dia hinh day bién
bang méay R2 Sonic.

- Ung dung cong nghé GNSS va phuong phéap dinh vi vi phan DGPS thanh lap
ban do dia hinh day bién.

- COng nghé do sau hoi 4m da tia thanh 1ap BDDH day bién ty I¢ 1:10.000.

- Str dung phan mém Topo dé xtr Iy s6 liéu do sau hoi am.



4. Phwong phap nghién ctiru

- Phwong phap tdng hop: Téng hop kién thiac vé ban dd dia hinh day bién,
cdng nghé DGPS, xt 1y s6 liéu do sau bang may R2 Sonic.

- Phuong phap phén tich: Phan tich, lwa chon ly thuyét, quy trinh xir ly, tinh toén.

- Phwong phap thuc nghiém: Str dung phan mém Topo dé xu ly sb ligu cac két

qua do sau.
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CHUONG 1
CONG NGHE GNSS VA PHUONG PHAP PINH VI VI PHAN DGPS UNG
DUNG TRONG THANH LAP BAN PO PIA HINH DAY BIEN

1.1. C4u tric caa hé théng GPS

GPS 1a mot hé thdng dinh vi khong gian co s phu trum song trén toan cau,
c6 thé xac dinh van tdc, thoi gian va vi tri theo ca 3 chiéu trén 24 gid dong hd. GPS
st dung vé tinh dao hang trong khong gian dé xac dinh moi vi tri trén Trai dat. Theo
su phan bd khong gian ngudi ta chia hé thong GPS thanh 3 thanh phan nhu sau:

- Doan khong gian (Space Segment)

- Poan diéu khién (Control Segment)

- Poan st dung (Use Segment) (hinh 1.1)

Poadn khéng gian

i

Poan sudung _‘_ .‘- NS M52 MS
df' ‘12
h GCSTt \ﬁ?

Hinh 1.1. C4u trac hé thong GPS

1.1.1. Doan khéong gian

Doan khong gian bao gdm céc vé tinh chuyén dong trén 6 mit phang quy dao
gan tron véi chu ky 1a 718 phat, & do cao cach mat dat khoang 20200km. Cac mat
phiang quy dao nghiéng voéi mat phang xich dao cta Trai dat mot goc 55°. Quy dao
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vé€ tinh GPS gan voi hinh tron, gia tri bi€u kién tdm sai (nominal eccentricity) cia

quy dao vé tinh GPS ¢6 gia tri gan bang 0.

Hinh 1.2. Quy dao cac vé tinh cta hé théng GPS

Theo thiét ké, hé théng gém c6 24 vé tinh, mdi quy dao c6 4 v¢ tinh.Véi su
phan bd vé tinh trén quy dao nhu vay, trong bat ky thoi gian ndo va & bat ky vi tri

quan tric ndo trén Trai Pat ciing c6 thé quan trac dugc it nhat 4 vé tinh GPS.

Cac quy dao duoc ky hiéu la A, B, C, D, E, F. Vi tri v¢ tinh trén quy dao
dugc ky hiéu 1a A-1,D-3vv...(hinh1.2).

Chuong trinh dua cac vé tinh GPS 1én quy dao di duoc chia thanh cac khéi
(Block) nhu: Khéi I, 11, 1I-A, 1I-R, 1I-RM va II-F. Tinh dén ngay 24 thang 5 nim
2010 hién c6 31 vé tinh cia hé théng GPS dang hoat dong gom: 10 vé tinh 11-A, 12
vé tinh 11-R, 7 vé tinh 11-RM va 2 vé tinh I1-F.

Céc vé tinh GPS c6 trong lugng khoang 1600kg khi phong va khoang
800kg trén quy dao.Céc vé tinh caa céac khéi sau co trong luong 16n hon va co tudi
tho cling dai hon cac v¢ tinh trudc do.

T nam 2005, cac vé tinh khéi 11-RM da phat thém tin hiéu L2C phuc vu
dan su. Theo chuong trinh hién dai hoa cia hé théng GPS, tir thang 5 nam 2008,
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My da dua 1én quy dao céac vé tinh khdi 11-F, ¢ tudi tho tir 12 nam dén 15 nam va

phat trién thém tin hiéu L5.

Xich dao
B4

- o Fl Al
3300 el Al

3000 Di 4 B2
il L & PLOCK 1
2400 4 Ly O RLOCE I
1 B3 . & BLOCK 1A

2 il D A
Pl bl

140 o™ L

Hinh 1.3. Phan bd vé tinh trén 6 mat phiang quy dao
Ning luong cung cap cho hoat dong cua cac thiét bi trén vé tinh 1a ning
lwgng pin mat troi. Hinh dang vé tinh GPS duoc thé hién & hinh 1.4 trén hinh 1.5
thé hién tién trinh phat trién doan khong gin cia hé thong GPS.

I
[

=] IR

.E. [ Jurm

T 204

‘g’.

£=

=

:‘E. 10|

P

Oﬁé'n 1995 1998 2000 2002 2004 2006
Hinh 1.4. V¢ tinh GPS Hinh 1.5. Tién trinh phét trién doan

khbng gian

M3i vé tinh thudc khéi I duoc trang bi 4 ddng hd nguyén tir gdm 2 dong hod
thudc loai censium va 2 ddng hd thudc loai rubidium. Nguoi ta sir dung 4 dong hd
khong chi voi myc dich du phong ma con dé tao ra mot co s¢ giam sat thoi gian va
cung cap gid chinh xac nhat. Hé thong giam sét thoi gian da duoc thuc hién ddi voi
cac vé tinh GPS thudc khdi 11 va khéi IIR. Bong hd nguyén tir rubidium co do
ondinh kém hon mét chit so véi dong hd nguyén tir censium trong thoi gian
dai.Trén céc vé tinh GPS thuoc khéi II nguoi ta d3 nang cap thiét bi boi 3 dong hod

censium.
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Tat ca cac vé tinh GPS déu cd thiét bi dao dong véi tan sé chuan co so 1a
fo=10,23MHz. Tan s nay la tan sé chuan caa dong hd nguyén tir véi d6 chinh xéc

¢ 1072, Tir tan 6 co 50 fo thidt bi s& tao ra céc tin sé song tai L1, L2 va L5. Viéc
gidm sat va hiéu chinh tan sé cac ddng ho vé tinh 1a mét trong céc chirc ning cua
doan diéu khién.
1.1.2. Poan diéu khién

Poan diéu khién dugc thiét 1ap dé duy tri hoat dong cua toan bd hé thong
dinh vi nay. Poan diéu khién 1a mot hé théng diéu khién hoat dong (OCS) bao gém
1 tram diéu khién trung tim (MCS) dt tai can cit khong quan cia My gan Colorado
springs, mot s6 tram theo ddi (MS) va mot s6 tram diéu khién mat dat.

Tram diéu khién trung tdm MCS c¢6 nhi¢m vy chu yéu trong doan diéu khién.
Tram diéu khién trung tam thu nhan tat ca céac sb liu giam sat v¢ tinh tur cac tram
theo ddi MS dé tinh toan quy dao v¢ tinh va cac tham s6 déng ho vé tinh dua trén
thuat toan loc Kalman. Két qua xu 1y tai tram trung tam duoc chuyén td1 cac tram
diéu khién mat dat GCS dé chuyén 1én vé tinh.

Cac tram theo déi MS duoc phan bb quanh Trai dat, d6 1a cac tram Colorado
Springs, Hawaii, Assension Islands, Diego Garcia va Kwajalein (Hinh 1.6). Mdi
mét tram theo ddi duoc trang bi dong hd nguyén tir tiéu chuan va may thu GPS dé
lién tuc do khoang céch gia dén cac vé tinh c6 thé quan sat dugc.

Hinh 1.6. Céc tram diéu khién GPS

Céc s6 lidu quan sat dugc & cac tram theo ddi dugc chuyén ngay vé tram
diéu khién trung tim GCS. Cac tram diéu khién mit dat GCS, duoc bd tri tai

Assension Islands, Diego Garcia va Kwajalein ¢c6 nhiém vuy két ndi thong tin to1 céac
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vE¢ tinh béng cic anten mit dat, st dung dai song S, co tan so trong khoang
2+4GHz. Céc tram diéu khién mat dat GCS c6 nhiém vu chuyén lich vé tinh va
thong tin ddng hd vé tinh da duoc xur 1y tai tram diéu khién trung tdm 1én céc vé tinh
GPS, dé tir 46 phat toi cac may thu cta doan sir dung.

Nhu vay vai tro ciia doan diéu khién rat quan trong vi n6 khong chi theo ddi,
quan sat cac v¢ tinh ma con lién tuc cap nhat dé chinh xac hoé cac thong tin dao
hang, trong d6 co lich vé tinh quang b4, bao dam do chinh x4c can thiét cho cong
tac dinh vi GPS. Cac cong viéc quan sat va xir 1y cua doan diéu khién c6 thé coi 1a
quy trinh thyc hién “bai toan thuan” nham c6 duoc vi tri vé tinh trén quy dao dé tur
d6 cung cap cho doan sir dung qua lich vé tinh quang ba.

Co quan ban dd thudc B quc phong My (DMA) va Co quan tric dia qudc
gia My (NGS) da phdi hop véi mot sd nude khac thong qua té chite CIGNET xay
dung mang ludi theo doi vé€ tinh GPS trén toan cau. Nam 1991 di c6 20 tram giam
sat dugc dat & My, Achentina, Australia, New Zealand, Cong hoa Nam Phi, Nigeria,
CHLB btic, Thuy Pién, Na Uy, Nhat Ban... Pén nam 1994 da tdng 1én 48 tram
giam sat, dugc dat & cac nudc khac nhu Ba Ranh, Equador, Anh, Trung Quéc VV...
Vi tri cac tram nay dugc xac dinh toa d chinh xac nho k¥ thuat giao thoa canh day
dai (VLBI) va k¥ thuat do laser t&i vé tinh (SLR). Nho cac tram giam sat phan bd
trén toan cau nguoi ta xac dinh dugc chinh xac cac tham ) quy dao v¢ tinh va sy
bién ddi cua chung theo thoi gian, nho d6 cac lich vé tinh duge xéc dinh chinh xac
hon. Nhiéu co quan tric dia ban do ctia cac qudc gia khac nhau, nhiéu vién nghién
clru, cac truong dai hoc va nhiéu nhém nghién ciru & moi noi trén thé giéi da cé
dugc céac tram quan trac GPS lién tuc CORS va sur dung n6 dé dinh vi GPS voi do
chinh xac cao. Trudc hét phai ké dén nhitng cb ging cua té chic.Hop tac quéc té
GPS - CIGNET va t6 chuc IGS. [1]

1.1.3. Doan swr dung

Poan st dung bao gff)m cac may thu tin hiéu v¢ tinh GPS phuc vu cho cac
muc dich khac nhau nhu dan dudng trén bién, trén khong, trén dét lién va phuc vu
cho cong tac do dac ¢ nhiéu noi trén thé gi¢i. May thu GPS 1 phan ctng quan trong
trong doan sir dung, nho cac tién bod k¥ thuat trong linh vuc dién tu, vién thong va

ky thuat thong tin tin hiéu s6, cic may thu GPS ngay mot hoan thién.
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Nganh ché tao may thu GPS 1a nganh "k¥ thuat cao". Mot s6 hang ché tao
con cho ra cac may thu da hé, c6 thé déng thoi thu tin hiéu tr cac vé tinh GPS, vé
tinh GLONASS va vé tinh GALILEO vv... Nguoi ta san xuét ra nhiéu chung loai
may thu GPS khéac nhau. C6 loai phuc vu muc dich dao hang, c6 loai phuc vu cong
tac trac dia, cling c6 loai nhd gon c6 thé cam tay, phuc vu du lich vv... Trén hinh 1.7

1a mot may thu GPS cam tay, hinh 1.8 1a may thu GPS gin trén xe 6 to.

Hinh 1.7. May thu GPS Hinh 1.8. GPS gén trén xe 6 t6

Cong nghé GPS xdac dinh toa dd tirc thoi (Real Time) dua trén hé théng cac
tram tang cudng co s mat dit va vé tinh da phd bién. Kém theo né 1a cac may thu
¢6 thém bo dinh tuyén Radio dé nhan dugc cac tin hiéu hiéu chinh pha séng tai, toa
do vi tri diém thu, tir d6 vi tri diém thu c6 do chinh xac cao hon. Dang may thu phd
bién hién nay 12 may thu da kénh (Multichannel).

Trudce day, cac may thu thudng c6 tir 8 dén 12 kénh, nhung hién nay, véi su
phat trién ctia cac hé théng GPS va qua trinh hién dai hoa doan khong gian, ngudi ta
da ché tao may thu tin hiéu GPS c¢6 nhiéu kénh, tham chi c6 dén hang trim kénh.
Khi may thu lam viéc, mdi kénh s& doc 1ap theo doi va thu tin hi€u tir mot vé tinh.
Keém theo cac may thu GPS (phuc vu cong tac tric dia) 1a cac phdn mém chira thuat
toan xtr Iy s6 liéu do. Cac phan mém nay ngay mét hoan thién vé chirc nang va tinh
tién dung.

Trong viéc khai thac sir dung cong nghé GPS, nguoi ta c6 thé két nbi cac
thiét bi thu tin hiéu GPS v&i mot so thiét bi thu - phat khac dé thuc hién cac k¥ thuat
do dong tuc thoi RTK, do GPS vi phan DGPS, do vi phan dién rdng WADGPS.
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Trong k¥ thudst WADGPS con sir dung vé tinh vién thong thuong mai lam phuong
tién trung gian dé truyén sb cai chinh vi phan cho cac tram do. Cac bd phan ciia mot
thiét bi GPS trong phén str dung gom:

- Phan ctng

- Phin mém

- Phan trién khai cong nghé

Phén ctng bao gdm may thu mach dién tir, cac bo dao dong tan s vo tuyén
RF (Radio Friquency), cac anten va cac thiét bi ngoai vi can thiét dé hoat dong may
thu. Pac diém chinh yéu cta b phan nay 1a tinh chic chan, c6 thé xach tay, tin cdy
khi 1am viéc ngoai trdi va dé thao tac.

Phan mén bao gdm nhiing chuong trinh tinh dung dé xir 1y dir liéu cu thé,
chuyén d6i nhiing thong bdo GPS thanh nhiing thong tin dinh vi hodc dan duong di
hitu ich.Nhitng chwong trinh nay cho phép nguoi st dung tac dong khi can dé c6 thé
loi dung dugc nhitng vu diém cua nhiéu dic tinh dinh vi GPS. Nhiing chuong trinh
nay c6 thé sir dung duoc trong diéu kién ngoai nghiép va cung cap nhitng thong tin
hitu ich vé tinh trang thoi tiét vii tru, d6 hinh cta vé tinh tai thoi diém thu tin hiéu,
hiéu chinh dich dong cuc trai dat, mo hinh tang di luu va tang dién ly.... Ngoai ra
trong phan mém con bao gébm nhiing chuong trinh phat trién tinh doc 1ap ctia may
thu GPS, c6 thé danh gia dugc cac nhan td nhu tinh sén sang cua v¢ tinh va muce do
tin cay cua 101 giai.

Phén trién khai cong nghé huéng toi moi linh vuc lién quan dén GPS nhu cai
tién thiét ké may thu, phan tich va mo hinh hod hi¢u ung cua anten khac nhau, hi¢u
ng truyén song va su phdi hop cua chiing trong phan mém xu 1y s6 liéu, phat trién
cac hé thong lién két truyén thong mot cach tin ciy cho cac hoat dong dinh vi GPS
cu ly dai va ngin khac nhau va theo ddi cac xu thé phat trién trong linh vuc gia ca
va hiéu suat thiét bi.

Céc bo phan co ban cia mot may thu GPS bao gdm:

- Anten va bo tién khuéch dai

- Phan tan s6 vo tuyén (RF)

-Bo vixu li
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- Dau thu hogc bd diéu khién va thé hién

- Thiét bi ghi chép

- Nguén ning luong

Anten va bo tién khuéch dai: Cac anten dung cho mdy thu GPS thudc loai chum
song rong, vi vay khong can phai hudng t6i ngudn tin hiéu gidng nhu cac dia anten vé
tinh. Cac anten nay twong ddi chic chin va co thé dit trén ba chan hodc 1p trén cac
phuong tién giao thong, vi tri thuc sw dugce xac dinh 1a trung tam Phase cua anten, cho
nén d6 chinh xac dinh vi diém thu lién quan dén viéc xac dinh tam phase anten.

Phan tan sb vo tuyén: Bao gém cc vi mach dién tir xir 1i tin hiéu va két hop
s6 hoa va giai tich. Mdi kiéu mdy thu khac nhau dung nhimng k¥ thuat xtr 1y tin hiéu
khac nhau. S6 luong cac kénh thu tin hiéu tir 12 tré 1én tuy theo nhiing méy thu
khac nhau.

Bo diéu khién: Cho phép ngudi diéu hanh can thiép vao bo vi xtr li. Kich
thude va kiéu dang cua bo diéu khién & cac loai may thu khac nhau ciing khac nhau.

Thiét bi ghi: Hién nay chu yéu bd nhé trong ctia cac may la dang thé nhé voi
dung lugng ngay cang cao.

Nguén ning luong: Phan 16n cic may thu déu dung ngudn dién mot chiéu
dién ap thap, chi c6 mot vai may doi hoi phai co ngudn dién xoay chiéu [3].

1.2. Cac dai lwgng do GPS

Tri do GPS 1a nhitng s6 liéu ma may thu GPS nhan dugc tin hiéu tir vé tinh
truyén téi. MGi vé tinh GPS phat 4 thong tin co ban ding cho viéc do dac va duoc
chia thanh 2 nhom:

- Nhém tri do code: C/A code va P code.

- Nhom tri do pha: Po pha song tai L1, L2 va té hop L1/L2.

1.2.1. Do khodng cach gida theo pha song tdi

Viéc do khoang cach gia theo pha séng tai dugc thyuc hién nhu sau: May thu
GPS thu tin hiéu GPS va do hiéu sé giira pha ctia song tai cua vé tinh véi pha caa
tin hiéu do chinh may thu tao ra.

Ky hiéu ¢ (t) 1a pha cua song tai thu dugc & tin s6 f° va gg(t) 12 pha séng tai

duoc tao ra trong may thu & tan sé fz. Ta co:
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MO f{t—f]—cos (1.1)

Pr() = frt—og
Trong d6: p - khoang c&ch hinh hoc tir may thu tgi vé tinh
¢ - van téc &nh sang, ¢ = 3.10%m/s
Pha ban dau cua song tai vé tinh va cua song tai may thu ¢S, o2 chiu anh

huéng cua sai s6 dong hd At®, Atg:

1
S _ §S AtS =
7o AT S (1.2)
¢§ = f. At
Sy khac biét giira cac tin s6 f°, frso vai tin s6 chap nhan f 1a rat nho. Do do6

hiéu s6 pha cua ching 1a:

Pr (1) =0° (t) — g (t) = fs(t—gj— fet—p5 — @
=g (t)=-f f— f At (1.3)

(At = At® = At,)
Dang thoi hiéu pha duoc viét:
ps(t)=Ap+N =-D+N (1.4)
Trong d6: Ag - S6 1é hiéu pha do duoc
N - S6 nguyén lan chu ky
Két hop (2.3) va (2.4) ta dugc:

1 c
O==p="At+N 15
S p=T At (1.5)

(A: budc séng cua séng tai)

Tu hiéu pha nay, dé dang xac dinh duoc khoang céach gia tir may thu tsi vé
tinh. Po canh theo pha cua s6ng tai c6 thé dat & chinh xac ¢& 1% d6 dai budc song,
tac 1.9mm véi song tai L1, véi song tai L2 thi kém hon nhung tac dung chu yéu cua
no 1a két hop véi song tai L1 dé 1am giam anh huong cua tang dién li dén do chinh
xéc xac dinh canh, dong thoi xac dinh sé nguyén da tri N don gian hon.

1.2.2. Do khodng cach gid theo ma (Code)

Trong phuwong phap nay, ma tya ngau nhién duoc phat di tir vé tinh t&i may

thu GPS, may thu tin hiéu v¢ tinh va cling phat ra ma tuwong tu. Sau d6 may thu so
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sanh ma thu duoc tir vé tinh véi ma caa may thu tao ra dé xac dinh ra thoi gian lan
truyén cua tin hiéu vé tinh. Tir d6 tinh ra duoc khoang céch tir may thu téi vé tinh
theo cong thac:

R=c(t-At)=p +c. At (1.6)

Tin hiéu vé tinh
ﬁ Tin hiéu may thu

t

Hinh 1.9. Code tin hiéu vé tinh va may thu GPS

1.2.3. Po khodng cdch gid theo phwong phdp tré tan Doppler.
Theo phuong phap nay, khi vé tinh phat di tan sb f,, may thu thu duoc tan sb

f., hiéu tan s6 cua chung chinh Ia tan sé Doppler:

A=, -f (1.7)
bong thoi Af lai dugce tinh theo cong thuc:
Af =—f0§ (1.8)

p - van toc khoang cach tac thoi:

— dp
=~ 1.9
P =" (1.9)
Ta c6 phuong trinh biéu thi téc do khoang céch:
R=A.0 = p+CAt (1.10)

Tur day ta xac dinh khoang céch gia tir may thu tai vé tinh.
1.3. C4c ngudn sai so trong do GPS

Ciing nhu bat ky phuong phap do dac nao khéc, viéc dinh vi diém bang hé
thdng GPS ciing chiu anh huong caia nhiéu ngudn sai s6 khac nhau, trong d6 phai ké

dén 1a:
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1.3.1. Anh hwéng ciia tang Ion

Tang ion trén khi quyén 1a 16p ki quyén c6 do cao trén 50km. Séng dién tir
qua tang ion bi tan sic gay nén sy tré tin hiéu. Anh hudéng cua su tré tin hiéu nay
thong thuong khoang 20 — 30m vao ban ngay va 3 — 6m vao ban dém.

Sy tré tin hiéu do anh huong cua tang ion cua tin hiéu tir mot vé tinh GPS
dén hai may thu GPS c¢6 khoang cach nho (khoang dudi 40km) 1a twong d6i giéng
nhau. Nguyén nhan 14 khi d6 c6 thé coi tin hi¢u truyén tir vé tinh GPS téi hai may
thu dugc truyén qua cing mot moi truong ion. Pbi vai cac may thu khéac xa nhau thi
su sai khac vé tré tin hiéu ciing tang lén.

Dé giam bét sy tré tin hiéu, vé tinh GPS c¢6 phat di cac hé sé mo hinh hoa
tang ion dé cac may thu GPS st dung tinh anh huong cua su tré tin hiéu. Tuy vay,
cac md hinh khi quyén ciing chi 12 gan dung, do vay van ton tai sy tré tin hiéu do
anh huong cua tang ion.

Hé s6 tan sic cua tang ion phu thudc vao tan sé song dién tir. Do vay, sir
dung may thu hai tan sb s& giam thiéu dang ké anh huong sai so tang ion.

1.3.2. Anh hwéng ciia tang déi lwu

Tang d6i luu 13 16p khi quyén duéi tang ion. Do anh huong tinh chat khic xa
cta song dién tir khi truyén qua méi truong khi quyén khong dong nhat gay ra hién
tuong tré tin hiéu. He s triét quang tiéu biéu cho tang ion la 1.0030, do anh hudng cua
nhiét do, do am va &p suat khac nhau hé sé nay luon thay doi gay nén su khong dong
nhat trong méi truong truyén séng. Anh hudng cua tang ddi luu dén sai s6 tré tin hiéu
GPS phu thudc vao goc ngudng cao (Elevation angle) caa tin hiéu vé tinh. Ddi véi goc
ngudng thap duai 3° sai sé tré tin hiéu cd thé Ién téi 30m, goc ngudng cang cao thi sai
s6 cang giam dan. Su khéc nhau vé hé sb chiét quang cua ving cé thé tao ra su khéc
nhau vé db tré tin hiéu ddi voi hai may thu GPS cach xa nhau tgi 1m — 3m.

Sai s6 do anh huéng cua tang ddi luu co thé giam nho bang cach dit goc
ngudng cao trong cac may thu GPS, sir dung cac md hinh khi quyén thich hop.
1.3.3. Sai s6 quy dao vé tinh

MJi vé tinh GPS theo thiét ké s& chuyén dong theo mot quy dao nhat dinh.
Tuy vay do nhiéu yéu té ky thuat, cac vé tinh khdng thé bay dang hoan toan theo
quy dao thiét ké. Do vay, quy dao vé tinh (lich vé tinh) duoc thdng béo trong tin
hiéu vé tinh s& khdng dung hoan toan vdi quy dao thuc té cua vé tinh. Sai sé quy
dao vé tinh 1a su chénh léch giita toa do thuc té caa vé tinh véi toa d6 duoc tinh
theo théng béo lich vé tinh.
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Sai s6 vé quy dao vé tinh no6i chung rat nho va hang ngay déu dugc cai chinh
lai it nhat 1 1an. Sai s nay thuong nho hon 3m.
1.3.4. Sai s6 do dong hé vé tinh

La sai s6 vé gid nhat cua ddng hd vé tinh so véi gio théng béo trong tin hiéu
vé tinh. Cac may dinh vi GPS phai can ctr vao gio vé tinh thong bao va gio theo
d6ng hd may thu GPS dé dinh vj (tinh khoang cach Pseudorange) vi vay sai s6 dong
hd vé tinh s& gay nén sai s6 xac dinh khoang cach Pseudorange, tirc 12 gay nén sai
sb dinh vi.

Sai s6 vé dong ho vé tinh ciing luén duoc cai chinh lai bang tin hiéu phat di
tir tram Master Control trén mat dat.
1.3.5. Sai s6 ciia dong ho mdy thu GPS

Ciing twong tu nhu sai sé dong ho vé tinh. Sai s6 ddng hd may thu tao nén
sai sb Pseudorange tuc 14 tao nén sai sé dinh vi may thu GPS.
1.3.6. Hién twong da dwong dén (Multipath)

Hién tuong da tuyén 12 hién twong phan xa tin hiéu GPS tir mat dat ti anten
may thu GPS khi goc ngudng cua vé tinh thap.

Hién tuong nay co thé tranh dugc khi loai bo cac vé tinh co goc ngudng nhod
(nh6 hon 10° - 15°) va st dung anten c6 dia chia tia phan Xa.
1.3.7. Anh hwéng ciia binh do vé tinh

Do chinh xac dinh vi bang GPS phu thudc vao vi tri hinh hoc twong quan
gitra cac vé tinh doi v6i may thu GPS dinh vi theo mét chim vé tinh. Chi sé d¢anh
gia su can ddi vi tri tuong quan cua Cac vé tinh dbi voi may thu GPS duoc goi 1a
DOP (Dilution Of Precision). Chi s6 nay goi la su phan tan 6 chinh xac.

Chi s6 DOP cang cao thi d6 chinh xéac cang thap.Chi s t6i uu ciia DOP la
nhé hon 2.5.Chi s6 DOP cho phép nhé hon 4.
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1.4. Cac phwong phap do GPS
1.4.1. Po GPS tuyét doi

The Global Positioning System
Measuremenis of code-phase arrival times from at least four satelliles are used to estimate four

quantities: position in three dimensions (X, ¥, Z) and GPS time (T).

Hinh 1.10. So d6 dinh vj tuyét doi do khoang céch gia

La k¥ thuat xac dinh toa d6 cua diém dat may thu tin hiéu vé tinh trong hé
toa d6 toan cau WGS — 84. K¥ thuat dinh vi nay Ia viéc tinh toan toa d6 cua diém do
nho viée giai bai todn nghich khdng gian dya trén co s& khoang cach do dugc tir cac
vé tinh tai thoi diém do. Do nhiéu ngudn sai s6 nén do chinh xac diém thap, khong
dung duoc cho viéc do dac chinh xac, ding chii yéu cho viéc dan duong va cac muc
dich do dac c6 do chinh xac khong cao. Pi voi phuong phap nay chi sit dung mot
may thu thu tin hiéu vé tinh. So d6 nguyén ly, (hinh 1.10.)

Dinh vi tuyét dbi co thé st dung céc tri do khoang cach gia theo code, tri do
khoang cach gia theo pha séng tai hoic theo tan sé Doppler.

1. Pinh vi tuyét doi bang khodng cdch gid theo code
Khoang cach gia code tai thoi diém t duoc biéu dién bai biéu thic sau:

RI(t) = p!(t) + c.AS/ (1) (1.11)

Trong do:
R!(t) - Khoang céch gia do duoc gitra vi tri quan trac i va vé tinh j
pi (t) - Khoang cach hinh hoc giita vé tinh va diém quan sét

AS] (t)- Sai s6 ddng ho
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¢ - Van téc anh sang
Sai s6 ddng hd bao gém téng hop cua dong hd vé tinh va déng hd may thu
xét theo hé théng gio GPS.
Trong biéu thtc (1.11) ta c6 biéu dién khoang cach hinh hoc qua toa do cua

vé tinh va may thu tai thoi diém (t)

s=Avkio-x"+Vo-v +Fo-z~ (1.12)

Trong do: X(t), Y)(t); Z)(t) 1a cac thanh phan vecto vi tri dia tim cua vé tinh

tai thoi diém t. X;; Yi: Z; 1a toa d6 can xac dinh can quan sat trong hé toa do trai dat.
Sai s6 ddong hd ASi(t) s& duoc phan tich rd hon trong nhitng yéu té cau thanh.

Thong tin vé& cac dong ho vé tinh ludn biét va dugc phat di rong réi theo
thong tin dao hang dudi dang céc hé s cua da thic ao, a;, a, tai thoi diém t. Dé xéac
dinh sai léch dong ho vé tinh tai thoi diém t ta tinh theo cong thic:

5j(t):ao+a1(_t0:+az<_tof (1.13)

Trong cong thize (1.13) da cho phép tinh toan hiéu chinh duoc phan Ién sai
s6 dong ho vé tinh song van con lai mat phan sai s6 nho.

Sai s6 ¢ong ho AS! (t) ¢ thé duoc chia 1am hai thanh phan nhu sau:

ASI(t) =81 (t) =5 ,(t) (1.14)

Trong d6: Phan lién quan dén dong ho vé tinh duoc xac dinh theo cong thirc
(1.13), con phan lién quan dén dong hd may thu &, (t)1a an sé. Thay (1.14) vao
(1.11) ta co:

R!(t) = o/ () +c(67 (1) - 6, (1)) (1.15)

Néu xét tai mot thoi diém t nhat dinh, thi trong cac phuong trinh tri do chi ¢6 4 an
s6 d6 1a toa d6 X;, Y;, Zictia diém quan sat va sai léch ¢ong hd may thu &, (t) . Bbn an sb
nay hoan toan c6 thé giai ngay néu nhu ddng thoi quan sat dugc 4 vé tinh (hinh 1.10).

binh vi tuyét d6i cd thé dugc thuc hién ddi véi khoang cach gia theo C/A
code va khoang cach gia theo P-code. P chinh xac caa vé tinh tuyét ddi phu thugc
nhiéu nguon sai s6, trong d6 anh hudng cua sai s6 quy dao vé tinh gan nhu tron ven

dén két qua dinh vi. Do nhiéu ngudn sai s6 anh hudong dén két qua do vi vay dinh vi
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tuyét d6i chi thoa mén cho cac yéu cau dao hang va cac cong tac do dac khdng yéu
cau d6 chinh xac cao.
2. Dinh vi tuyét déi biang pha séng tii
Khoang céch gia c6 thé nhan dugc tir cac tri do pha song tai. M6 hinh toén

hoc cua céc tri do nay nhu sau:
40 = P O+N + 114500 (1.16)

Trong d6: ¢ (t) la pha séng tai do duoc, 4 1a budc séng va p/ (t) la khoang
cach hinh hoc tir diém quan sat dén vé tinh nhu trong mé hinh khoang cach gia theo
code. S6 da tri pha doc 1ap tic thoi N, 14 s6 nguyén va thuong goi la s6 nguyén da
tri (can xac dinh). Ky hiéu N/ la tan s6 cua tin hiéu vé tinh va N/ 1a tong hop do
sai ddng hd vé tinh va dong ho may thu.

Sau khi thay (1.14) va (1.16) ra dugc md hinh song tai:

HO=2PI 0N+ 1@ ) -0,0) (117)

Trong biéu thuc trén do sai d@)ng hd vé tinh &' (t)da biét. Trong truong hop
nay md hinh khoang cach pha tuong dwong véi md hinh khoang cach code khi sb
luong vé tinh quan sat dong thoi 16n hon 4.

1.4.2. Do GPS vi phan (DGPS)

La phuong phap do GPS sir dung nguyén 1y dinh vi tuyét déi, dung tri do
code va tri do pha song tai. Noi dung ctia phuong phap la dung 2 tram do trong do
¢ 1 tram gdc (Base Station) c6 toa do biét trudc va mot tram do tai cac diém can
xac dinh toa do (Rover Station). Trén co sé do léch vé toa d6 do so véi toa d6 da
biét cua tram gdc dé hiéu chinh vao két qua do cho céac tram di dong theo nguyén

tac dong anh hudng, so dd nguyén 1y nhu (hinh 1.11).
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Hinh 1.11. So d6 nguyén ly do GPS

DGPS 1a phuong phap kiém tra tin hiéu vé tinh GPS va cung cap s cai chinh
phan sai cho may thu GPS (may dong) nham nang cao do chinh xac dinh vi. C6 2
phuong phap cai chinh phén sai la:

1. Phwong phap cdi chinh toa dj

Theo phuong phap nay sb cai chinh phan sai 13 hiéu sb toa do (hiéu kinh do, vi do
va do cao: AB, AL, AH) da biét va toa do tinh duoc theo tri do GPS tai tram Base.

S6 cai chinh phan sai tinh theo phuong phap cai chinh toa do tai tram Base
chi diing v6i may Rover khi may thu tao tram Base thu tin hiéu nhitng vé tinh giéng
nhu nhirng vé tinh dang dugc thu tai tram Rover thu tin hiéu.

2. Phwong phap cdi chinh cu ly

S cai chinh phan sai 1a hiéu khoang céch that tir vé tinh toi tim diém anten cua
may thu GPS tai tram Base va khoang cach gia tai cac vé tinh tinh duoc tai tram Base.

Tuy theo cach xir 1y, ta c6 2 phuong phap tinh sé cai chinh phan sai:

- Phuong phap GPS xtr ly sau (Post prosessing)

Theo phuong phap nay, sb liéu dong thoi thu tin hiéu cac vé tinh gidng nhau,
trong cuing mot khoang thai gian tai tram Base va tram Rover duoc luu lai va sb cai
chinh phéan sai cung vai toa do da duoc cai chinh phan sai cta tram Rover dugc tinh

toan sau khi do xong.



19

Nhu vay toa do tirc thoi (da duoc cai chinh phan sai) khong duoc tinh toan
trong phong sau khi do. Chinh vi Iy do d6 nén phuong phap nay it dugc ap dung.

- Phuong phap xur ly DGPS thoi gian thuc (Realtime DGPS)

Theo phuong phap nay tai tram Base s6 cai chinh phan sai lién tuc dugc tinh
toan va duoc truyén téi may Rover thdng qua céc thiét bi truyén thong. Cac may thu
GPS Rover d6ng thoi thu tin hiéu tir vé tinh GPS va tin hiéu cai chinh phan sai phét
di tai tram Base dé tinh ra toa d6 chinh x4c (dd duoc cai chinh phan sai). Nhu vay
khac véi phuong phap Post Prosessing. Toa do tirc thoi (da duogc cai chinh phéan sai)
dugc thuc hién lien tuc tai thuc dia trong khi tién hanh cong tac do dac. So dd
nguyén ly ctia phuong phap Realtime DGPS (hinh 1.11).

D¢ chinh xac va tam hoat dgng cua hé thang GPS

Ty thudc vao céc thiét bi, cach thic thu tin hiéu vo tuyén, tim hoat dong ta
phén biét cac treong hop &p dung cong nghé DGPSI7].

- DGPS tam ngan: Thiét bi thu tin hiéu vo tuyén ¢ dai tan VHF, cd tm hoat dong
khoang 60km. D¢ chinh xac dinh vi theo ché d6 Realtime DGPS dat 0.5 - 1.0m.

- DGPS tam trung: BEACON DGPS st dung cac tram tinh (BEACON) duoc
xay dung cé dinh, trén d6 dat cac tram may thu GPS va cac thiét bi phat song
radiolink & dai tan tir 238.5KH; dén 325KH,. Tam hoat dong cua tram tinh tuy
thudc vao cong suat thiét bi phat song Radiolink nam trong khoang tir 200km dén
500km. Do chinh xac dat ¢ 1 — 5m tdy thudc vao khoang cach dén tram tinh.

1.4.3. Phwong phdp do GPS higu chinh todn cau Ge — GPS

Hinh 1.12. May thu GPS C-Nav

Cong nghé do GPS hiéu chinh toan cau (Gobally Corrected - GPS) do hai
cong ty C&C Technologies va cong ty Navcom Technology ché toa, (hinh 1.12).
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Uu diém caaphuong phap nay 1a khi do dac chi cin mot may thu GPS, khong can
tram Base, do d6 ma tam hoat dong cia may khong bi han ché, c6 thé do cach xa bo
va d6 chinh xac dinh vi trén bién khong phu thudc vao vi tri tau do. Vé ban chat
phuong phap do Ge-GPS cling tuong tu nhu phuong phap dinh vi vi phan DGPS.

Tuy nhién phuong phap tinh sé hiéu chinh vao két qua do GPS tai tram di
dong duogc thyc hién trén pham vi todn cau véi mot mang ludi cac diém tham chiéu
co s duoc xac dinh trén toan thé gigi. Tai mdi vi tri tham chiéu nguoi ta tién hanh
theo di toan b nhém vé tinh quan sat duoc va lién tuc gui s6 liéu thd toi hai mang
chu xtr Iy doc lap tac thoi (Network processing hubs - NPHs). NPHs nhan dir liéu
thd, tinh todn quy dao vé tinh va cac sé hiéu chinh ddng hd cho mdi vé tinh trong
nhém quan sat dugc. Cac sé hiéu chinh nay dwoc giri 18n cac vé tinh vién thong
Inmarsat va tir day cac sé hiéu chinh duoc truyén dén ngudi sir dung ¢ bat ky noi
nao trén thé gioi thong qua cac thong diép hop 18. Trude khi thu tin hiéu bang
phuong phap Ge-GPS thi phai dang ky va dugc hang thiét bi cung cap cho mot ma
hiéu chinh nhap vao phan mém chuyén dung kém theo thiét bi.

Nhu vay, khi st dung céng nghé do Ge-GPS hiéu chinh toan cau chi can mét
may thu GPS la c6 thé xac dinh duoc toa do cia cac diém & bat ky vi tri nao trén
trai dat ma khong can dén tram cb dinh (tram Base). Do chinh xac dat ¢& 0.25-1m.
Véi tinh wu viét do, cong nghé Ge-GPS rat thich hop cho cong tac do dac dinh vi
trén bién tai nhitng viing cach xa bo ma trude day cac phuong phap do GPS khac
khéng thuc hién dugc.

1.4.4. Po GPS twong déi

Thuc chat cua din vi tuong d6i 1a xac dinh diém chua biét so véi diém da
biét khac, thuong 1a diém cb dinh. C6 thé ndi cach khac, dinh vi tuong d6i 1a xéac
dinh vecto giita hai diém, thudng goi 1a “Baseline”, (hinh 1.13).
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Hinh 1.13. So d6 dinh vj trong d6i
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1. Po GPS twong déi tinh (Static)

Dy la phuong phéap chinh xac nhat vi phwong phap nay st dung ca hai tri do
code va pha song tai. Hai hoac nhiéu may thu cé dinh thu tin hiéu GPS tai cac diém
can xac dinh toa do trong mot khoang thoi gian thong thuong tir 1 gior tré [én.

Thai gian quan sat phai kéo dai da dé cho d6 hinh phan b vé tinh thay doi tir
d6 ta co thé xac dinh duoc sb nguyén da tri cua song tai va dong thoi dé c6 nhiéu tri
do nham dat duoc d6 chinh xac cao va 6n dinh két qua quan sat.

Po GPS tuong d6i tinh dat d6 chinh xac ¢& 1cm va tét hon, phuong phap
nay ding cho cac tng dung ¢ yéu cau do chinh xac cao nhu thanh 1ap mang luéi
khdng ché tric dia.

2. Do GPS d¢ng tirc thoi (Kinematic)

Phuong phap duoc tién hanh véi mot mdy thu dit tai tram cé dinh (Base
Station) va mot hoac nhiéu cac may khac (Rover Station) di dong dén cac diém can
xéac dinh toa d6 thu tin hiéu vé tinh dong thoi. Po GPS dong tac thoi 1a giai phap
nham giam tdi thiéu thoi gian do so voi phuong phap GPS tinh nhung van dat do
chinh xac c& cm.

Tay thudc vao thoi diém xir Iy s6 liéu do - xir Iy ngay tai thuc dia hay trong
phong sau khi do, nguoi ta chia thanh hai dang do GPS dong:

s Do GPS dpng thei gian thuc (GPS RTK - Real Time Kinematic GPS):

Céach do nay ngoai cac may thu vé tinh con can thém hé théng Radio Link
truyén sb liéu lién tuc tir tram c6 dinh dén tram di dong. S6 nguyén da tri (s6
nguyén lan budc song tir vé tinh dén may thu) duoc xac dinh nhanh nho giai phép
khoi do (Initialization) va dugc duy tri bang céch thu tin hiéu lién tuc tir t6i thiéu 4
vé tinh trong khi di chuyén may thu dén diém do tiép theo va thoi gian do tai cac
diém nay rat ngan, mot tri do(1 epoch twong dwong véi 27 - 5” tly theo ché do lua
chon). Néu viéc thu tin hiéu bi gian doan thi phai lam tha tuc khoi do lai. Do phai
dung dén Radio Link truyén sb liéu nén tam hoat dong cua may di dong bi han ché
khoang 9 dén 10km [8].

s Do GPS dong xr ly sau (Post Processing Kinematic GPS):

Day 1a phuong phap do sir dung may do giéng nhu phuong phap GPS RTK
dé xac dinh nhiéu diém so véi tram tinh bang cach di chuyén may thu dén cac diém
can xac dinh toa do. Toa do cua cac diém do c6 duoc sau khi xt 1y s lidu noi
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nghiép do vay khong sir dung thiét bi Radio Link. Pé c6 thé do theo phuong phap
nay can phai tién hanh viéc khoi do xac dinh s6 nguyén da tri bang cach do tinh trén
mot doan thiang sau d6 méi dén do tai cac diém can xac dinh toa do véi thoi gian
ngan - t6i thiéu 2 tri do (2 epoch). Trong qua trinh di chuyén dén diém can do may
di d6ng can phai thu tin hiéu lién tuc téi thiéu dén 4 vé tinh.

Néu trong qud trinh di chuyén dén diém can do tin hiéu cua 1 trong 4 vé tinh
bi mat co nghia 1a s6 nguyén da tri trong phép khai do da mét. Do d6 phai khai
dong lai, tim hoat dong cua may di dong khoang 50km.

1.5. Nguyén ly dinh vi vi phan DGPS
1.5.1. Khai ni¢m

Sau khi hé théng GPS dugc phép sir dung cho cac muc dich dan sy, Bo quéc
phong My da gdy nhiéu cb ¥ SA dé han ché do chinh xac thuc té caa hé théng GPS.
Do nhidu SA, do chinh xéac dinh vi tuyét ddi biang cac may thu dan sy chi co thé dat
cd 100m.

Pé g bo anh huong caa nhidu cb y SA, tir giira thap ky 80 cua thé ky XX,
nguoi sir dung da dua ra giai phap dinh vi GPS vi phancon goi la dinh vi GPS phéan
sai, viét tat 1a DGPS (DifferentialGPS). Ban chét caa giai phap nay la hiéu chinh
vao két qua dinh vi GPS tuyét dbicac sb cai chinh. Cac sé cai chinh nay duogc Xxéac
dinh dya trén mot hay nhiéu tram tham chiéu. Tram tham chiéu la tram da biét toa
d6 (ReferenceStation), con goi la tram co so, dong vai trd nhu tram giam séat sai s6
cua hé thong, xac dinh sb cai chinh va chuyén sb cai chinh dén may thu cia nguoi
sir dung thong qua duong truyén vo tuyén.

1.5.2. Nguyén ly hoat dong

A
P

Reference

Hinh 1.14. Ky thuat do DGPS
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K thuat DGPS can it nhat hai may thu GPS va mét hé théng truyén phat
thong tin. Trong d6: Mot may thu dat tai tram cb dinh, may thu tha hai di chuyén
(may dong) s& dugc xac dinh toa d6 va nhan céc sb cai chinh DGPS, véi diéu kién
la s6 vé tinh chung quan sat ciia hai may thu khong it hon bon.

Str dung vi tri chinh x4c d3 biét cua tram cd dinh dé tinh sb cai chinh DGPS
duéi dang sé cai chinh toa do (Position Method) hoic sé cai chinh vao khoang cach
gia (Measurement Method).Cac s6 cai chinh s& duoc chuyén ngay dén may dong
bang s6ng vo tuyén dé tinh toan toa do cua diém.

Do chinh x&c cua phuong phap DGPS phu thudc vao khoang céch :

Khoang cach cang ngian do chinh xéac cang cao, vi khoang céch tram Base va
tram Rover gan thi sai s6 do méi trudng (sai s6 tang dién ly va tang d6i luu) s& gan
giong nhau s& d& dang bi khir di khi 1ap phwong trinh hiéu chinh.

Khoang cach xa do chinh xac cang giam, vi s6 luong vé tinh chung giam,
khdng cai thién dugc bao nhiéu so véi dinh vi tuyét dbi. Thay vi dat mot tram cong
suat 16n nén dat nhiéu tram c6 céng suat nho.

Uu diém noi bat cia phuong phap DGPS chi can ding mot tram phét cong
xuat 16n ding chung cho mét khu vue, nguoi dung chi can trang bi mot may thu
GPS cam tay dong vai tro tram dong. Ban kinh phat song 16n, néu dung radio link
ding séng mang HF khi tam xa c6 thé dat 500km, radio link ding séng mang UHF

thi tam xa 1a 50km.

83 8.4

D

- . * = ..B'..',_

Hinh 1.15. Binh vi GPS vi phan
Gia st A 1a diém khdng ché c6 toa d6 da biét 1a X, Y, Za (CAC gié tri toa do
nay c6 do chinh xac cao va coi nhu khéng c6 sai s6), B 1a diém can xac dinh toa dd.

Dat may thu tai A, B va ddng thoi thu tin hiéu dén cac vé tinh, (hinh 1.14).
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Két qua thu tin hiéu vé tinh cho toa d6 ciia A va B twong tng 12 (Xado Y ados
ZAdo) va (XBdo, YBdo, ZBdo). Cac gia tri toa do nay dugc xac dinh theo nguyén
Iy do GPS tuyét ddi nén chua sai sé 16n. Tir gia tri toa d6 da biét Xa, Ya, Za Va gid
tri do duoc (Xador Yador Zado) Cua diém A ta tinh dwoc sai s6 toa do cua két qua do
GPS tuyét dbi tai diém A 1a:

AX = Xago — X,
AY = Y, — Y, (1.18)
AZ - ZAdO - ZA

Néu A va B gan nhau, hai may thu A va B s& cing quan sat cac vé tinh
chung va bau khi quyén ma vé tinh truyén qua cé cac dic tinh tuwong ty nhau. Khi
d6 c6 thé coi sai s6 toa 46 Xa, Ya, Za tai diém A ciing chinh 14 sai sé cua toa do
diém B. Thuc hién hiéu chinh, t s& c6 toa d6 chinh xac diém B:

XB - XBdO + AX
ZB = ZBdO + AZ

Day chinh 1a nguyén ly dinh vi vi phan.
1.5.3. Phan logi DGPS
Ta cd thé phan loai DGPS theo cac tiéu chi sau:
1. Theo sé cii chinh:
DGPS cai chinh vi tri
DGPS cai chinh tri do
DGPS hiéu chinh trang thai khdng gian
Trong d6, phuong phap cai chinh vi tri va cai chinh tri do st dung moét tram tham
chiéu.Phuong phap hiéu chinh trang thai khong gian phai can nhiéu hon mot tram
tham chiéu phan b trén mot dién da rong dé ude luong vector trang thai sai s,
nhung day 13 phuong phap linh hoat nhat va cho két qua dinh vi tét trén mot khoang
cach lon.
2. Theo do chinh xdc:
- binh vi vi phan chinh xac PDGPS: St dung tri do khoang céach gia theo
C/A code, véi @6 chinh xac cao hon DGPS khi str dung C/A-code.
- Pinh vi vi phan rat chinh xac VPDGPS: Sir dung thém tri do pha song tai,

sai s6 cua phuong phap vao khoang 5cm-30cm.
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- Binh vi vi phéan siéu chinh xac UPDGPS: Str dung tri do pha song tai hoac
s6 hiéu chinh pha song tai tir tram tham chiéu chuyén dén tram dong dé giai sé
nguyén da tri.

3. Theo s6 tram tham chiéu:

- DGPS tram tham chiéu don

- DGPS mang tham chiéu
4. Theo dién tich khu vwc:

- DGPS dién hep, cuc b - LADGPS

- DGPS dién rong — WADGPS

- DGPS dién rong qudc gia— NDGPS

- DGPS cung cap trén toan cau — GDGPS
5. Theo thoi gian sit dung sé li¢u:

- DGPS cung cap cai chinh tic thoi: Day 1a dich vu phé bién cua DGPS

- DGPS xir ly sau: Sé liéu thu nhan tai tram tham chiéu s& cung cép cho
ngudi sir dung dé tinh toan hiéu chinh DGPS sau khi da két thiic qué trinh do.

1.5.4 Cac phwong phap cdi chinh sai phan
1. Cdi chinh toa dj

Vi tri dd biét cua diém dat may cd dinh s& duoc sir dung dé tinh céc sé hiéu

chinh GPS duéi dang hiéu chinh vi tri diem.
AX = Xpq0 — X4

AY = Y4 — Y, (1.20)
AZ = Zygo —Za

Trong do:

Xa, Ya, Zala toa do d3 biét trong hé toa do thuc dung cua diém A;
Xndor Y ador Za ¢ 12 t0a d6 dinh vi tuyét dbi bang may thu GPS dit tai

A & thoi diém do.

Do sai toa do tinh toan theo cdng thuc trén 1a sé hiéu chinh vi phan va dugc
phat di rong rai theo phuong thirc vo tuyén cho cac tram dinh vi tuyét d6i khac, dé
hiéu chinh vao két qua dinh vi.

Nhuge diém: Phuong phap nay gia thiét rang sai léch toa d6 & mdi diém la
nhu nhau, nhung trén thyc té thi khi khoang cach giita tram tham chiéu va tram dinh
vi cang xa nhau thi gia thiét trén cang khong dung.

Uu diém: Co ban loai bo mot sé ngudn sai s6 hé thong trong dinh vi tuyét
d6i, d6 chinh xac do DGPS duroc nang cao so voi phuong phap do tuyét dbi.
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2. Cai chinh cu ly

Phuong phap nay st dung sé cai chinh phan sai la hiéu khoang cach that tir
vé tinh t6i tim diém anten cia may thu GPS tai tram Base va khoang céch gia téi
cac vé tinh duoc tinh tai tram Base.

Trong do:

Tram tinh (Base): Toa do gbc dugc biét trude theo hé WGS-84. Khi hoat
dong, may thu s& thuc hién dong thoi viéc do khoang cach gia va tinh toan khoang
cach that dén tirng vé tinh, sau d6 tinh ra s hiéu chinh khoang cach dén ting vé
tinh tham chiéu theo thong diép RTCMSC-104 duoc truyén sang may phéat vo
tuyén. Tai day, thong diép dugc diéu bién tron 1an vao séng mang loai HF hay UHF
va phat vao khong gian bang anten vo tuyén.

Tram dong (Rover): Khi thu dwgc song vo tuyén truyén tir tram tinh, may thu
v tuyén s& khuéch dai 18n, giai diéu bién, tach ra thong diép RTCMSC-104 va giri
dén may thu GPS, tir d6 s& ¢6 s6 hiéu chinh vé khoang céch. Nhitng s6 hiéu chinh
s& duoc cong vao khoang cach gia dé tinh ra toa do tuyét dbi caa vi tri hién hanh tai
thoi diém dang do.

Quia trinh thu nhan va xu ly dién ra lién tuc trong qua trinh do. Tinh toan xac
dinh vi tri tau trén bién.

1.5.5. Ung dung ciia DGPS trong vigc thanh ldp bin dé dia hinh ddy bién

Cong nghé GPS duoc dua vao tng dung & Viét Nam tir nhitng nim dau cua
thap ky 90 va d3 mang lai hiéu qua to 16n trong cong tac do dac ludi khdng ché tric
dia. Nhirg nam gan ddy, cong nghé GPS cho dinh vi cac ddi tugng chuyén dong da
dugc ap dung ¢ Viét Nam. Pau tién, k§y thuat DGPS (Differential GPS — GPS sai
phan) cho phép dinh vi cac ddi tuong chuyén dong véi do chinh xac ¢ 0.5m, tiép
theo ky thuat RTK GPS (Real Time Kinematic GPS — GPS do dong thoi gian thuc)
dé dinh vi cac ddi twong chuyén dong véi do chinh xac cao (c& vai centimet). Hién
nay, cac may thu GPS hién dai c6 d6 chinh xac dinh vi cao nén viéc tng dung cbng
nghé GPS két hop v&i may do sau hdi 4m dé thanh 1ap ban do dia hinh day bién da
tré nén pho bién trén thé gioi. Tai Viét Nam budc dau da du nhap va st dung cong
nghé GPS dé tng dung cho viéc do dac thanh 1ap ban d6 dia hinh day bién, di kém
theo d6 1a cac phan mém xu Iy s6 liéu do sau nhu HYPACK, HYDRO, GEONAYV,
NEPTUNE....
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CHUONG 2
SU DUNG MAY PO SAU HOI AM PA TIA R2 SONIC THANH LAP BAN
PO PIA HINH PAY BIEN
2.1 Cac phuong phap do sau
2.1.1. Vai tro cua GPS trong do sau

Trudc day viéc do v& dia hinh day song, bién (thuy dac) 1a mot qué trinh
phtic tap nhung cung cip d6 chinh x4c va ning suét thap. Tir khi duoc sy hd trg
tuyét voi caa hé thdng dinh vi toan cau (Global Positioning System), qua trinh nay
d3 va dang c6 nhitg budc cai tién to 16n.

Mot trong nhitng ky thuat do GPS da va dang duoc ung dung rong rai hién
nay la DGPS (Differential Global Positioning System).

2.1.2. Cac phwong phap do sau don gidan

Pay 1a phuong phap do sau rat don gian va xuat hién tir rat 1au. Thiét bi va
cach sir dung rat don gian c6 thé phan lam hai loai sau:

Day doi (Lead line): Trudc day chung ta st dung ndé nhu 1a mot thiét bi
chuan dé kiém dinh thiét bi do sau hdi 4m. Lam bang day khong co gian, chiéu dai
ctia thudc thuong ngian hon 30 m hodc tuong duong vdi do sau ciia khu vuc can
khao sat. Trén d6 khic vach chia don vi do chiéu dai va mét dau c6 budc vit ning.
Trén day, thit dai 6 mau khac nhau dé biéu thi d6 dai. Chiéu dai dugc tinh bit dau
tir day day doi. Khi dung day doi do siu c6 thé udc doc dén 0.1 m. Day doi do Gmg
dung thich hop véi diéu kién d6 sau nho hon 20m, luu téc nho va chat day tuong
d6i cing. Sir dung trong mot sb trudng hop khi phuong phap do sau hdi 4m khong
thich hop cho két qua kém chinh xac hodc khong thé sir dung.

Sao do sau (Sounding pole): Pay 13 phuong phap duoc sit dung phd bién ¢
cc khu vuc khao sat nhé va co dia hinh bién doi phtrc tap hoac c6 mat do thyuc vat
day ddc.Sao do sau 1a nhiing sao gb hoic nhom trén d6 c6 khac vach chia don vi do
chiéu dai, mot dau c6 tay cam, chiéu dai nhé hon 6m (khoang 4m dén 5m). Pay sao
dugc lap vong gb co duong kinh khoang 10cm dé 1am sao cho sao khong cim vao
bun, anh huong dén d6 chinh xac do sau. Than sdo ding son chia vach.Toan bd chia
vach dugc tinh bat dau tir day cia vong gd. Khi do sau st dung sao, sao do phai gitr
théng va s6 lieu duoc doc truc tiép trén thuée. O céc vung c6 bé mat day nuoc ran
thi s6 doc duoc léy truc tiép béng sb doc trén thude do khi né6 cham dén day. DPoi

véi cac vung khdo sat bé mat day co nhicu lang cdn nhu bun, khodng 5 giay, khi sao
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do bat dau cham vao day va phai doi vai gidy dé sao do xuyén qua 16p chat ddy méi

doc sb6. Ung dung ddi v6i khu vye nude nong hon 5m va luu tée khong 1on.

Hinh 2.1. Do sau don gian

Phuong phap do sau don gian duoc sir dung dé do vé dia hinh va xay dung
cac cong trinh phia dudi bé mat nudc.

Phuong phéap do sau don gian duoc ap dung trong nhitng tinh huéng ma khu
do khong thé thuc hién bang phuong phap do sdu hoi am hoic néu dung phuong
phap do sau hoi am thi s& cho két qua xau. Phuong phap nay dac biét thich hop khi
dudi mat nudc khao sat 1a da hay bé tong, trén méi doc cia cac con dé, cap man tau
khao st (gan bd). Vi trong nhitng trudng hop ké trén phuong phap do sau hdi &m
cd thé cho két qua khong chinh xac.

Phuong phap do sau tha cong duoc dung két hop vai phuong phéap do sau hoi
am nhu 1a mot cach thirc kiém nghiém may hay 1a mot phuong phép h tro tich cuc,

Tide (or Stage) Gm——;
Short-Term-Average

Hinh 2.2. Do sau thu cdng két hop do sau hdi &m
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Phuong phap do sau tha cong st dung sao do hoac day doi do sau thong
thudng nguoi ta dua ra mot s6 chi tiéu dé dam bao do chinh xac do sau bao gom:
Do sau cua khu khéao sat, @6 chinh xac doc sb, do chinh xac cia mit nuéc chuan,
trong lwong thiét bi do, do chinh xac kiém nghiém thiét bj. ..

2.1.3. Phwong phdp do sdu hoi ém da tia véi mdy R2 Sonic

May do sdu hdi am da tia (Multibeam Echo Sounder - MBES) duoc phét
minh khoang nhitng nim 1970 trén co so ciia may do sau hoi 4m don tia. Hé thong
nay cho phép xac dinh chi tiét bé mat day bién tir nhiéu tia don, két qua mét lan do
xéac dinh dugc hang trim diém d6 sau trén mot mat phang vubng goc véi duong di
ctia tau hoic ca mot dai do sau co do rong nhat dinh (mat cat), tong so cac mat cat
doc cuia cac kénh tin hiéu co thé tao ra nhiéu lan trén mot gidy. Do rong dai quét
thuong gap tir 2 dén 7 1an do sau, goc mé cua chum tia c6 thé dat dén trén 150 d6 va
goc hep cia cac tia don ké nhau c6 thé nho hon 1 do.

MBES 14 mét cdng cu c6 gi tri dé xac dinh d6 sau day bién véi mic do

hoan thién nhat, cho phép hoan thanh do v& dia hinh day bién véi do phan giai cao.

1. Nguyén li
\A';\'\fw\«j\fr: s ‘V‘\'m-‘\’:*:ﬁ-,\fhw%'n‘
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Hinh 2.3. May do sau hoi am da tia
Nguyén tic khao sat dugc may tinh dam nhan.
< Nhdn dang ddy bién 1a quy trinh sir dung MBES dé xac dinh thoi gian va
d6 16n cua séng am, dai dién cho hinh anh 8ay bién. Chat lwong cua qué trinh nay
phu thudc chat lugng phép do. Cac sai 1am vé d6 sau thuong lién quan téi cac thuat
toan dé noi suy dia hinh day bién. Céc thuat toan phat hién dia hinh day bién duoc
phan thanh hai loai: Thuat toan xac dinh d6 I6n va thuat toan xac nhan pha.
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% Xac nhdn dé lon tin hiéu phdn xa

Cac mang dau do phat xung am thanh vé day bién , sau d6 bat dau lang nghe
chu ky &m thanh phan héi. Trong pha nay, cac tin hiéu dugc ldy mau theo mdi chum
tia. Thoi gian tin hiéu di lai duoc X4c nhan va qua d6 diém do sau duoc xac dinh boi
do6 16n cuaa tin hiéu phan xa.

% Xac nhdn dé léch pha

bay la k¥ thuat duoc stir dung cho cac tia bén trong, noi ma tia phan Xa cé
cudng do cao va sé lwong nho. Ddi v6i cac chum tia bén ngoai, do 1on phan xa nho
hon, sé lwong thi 16n hon. Do vay, tiéng vong tir vét dia hinh day bién bi tan xa
khong dén duoc dau thu, két qua 1a viéc xac nhan dia hinh day bién khdng chinh
xac. Poi véi mot day bién dbc theo hudng ngang tuyén di cua tau, tiéng vong tir vét
day bién duoc ting cao hon. Do dé, phuong phap xac nhan pha thuong si dung cho
goc tGi 16n hon phuong phap xac nhan do 16n tin hiéu phan xa.

% Bién déi Fourier nhanh (Fast Fourier Trans Form)

Chum tia tao thanh nhing tin hiéu tir nhitng dau dau do thanh phan trong
mang. Chum tia d6 duoc sao chép va nhan ban cho nhitng chum tia khac. Tong do
I6n cua N dau do thanh phan 1a vector bén d6i Fourier cho mang dau do d6. Véi N
phan ti, twong ang véi md hinh bic xa caa mot mang tuyén tinh.Néu N 1a 2 nia
nang luong (N;, N,), bang cach phan tich ra thira s6 va phép toan dé quy, duoc goi
la bién ddi Fourier nhanh. Phuong phap nay c6 loi thé 1a day nhanh qua trinh hinh
thanh chum tia.

% Pg chinh xac cia héi dm da tia

Céc phép do trong hé théng hdi am da tia phtc tap hon trong hé théng hdi
am don tia. Do c6 mot sb yéu té gop phan gay ra sai s6 trong phép do, bao gom:
G6c cua chum tia, goc toi day bién, truyén séng va nhan phan hoi véi chim tia
rong, trang thai cua than tau va d6 chinh xac xac dinh, cac thuat todn nhan dang dia
hinh d4y bién va hd so van tbc am thanh bién dong.

< D¢ phan gidi cia hoi dm da tia

Hé thdng hdi 4m da tia voi kha ning c6 thé mé ta chi tiét dia hinh dia vat day

bién v&i d6 phan giai cao, cao hon hé thong hdi 4m don tia
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Do phan giai trong sau 1a mot ham sé phu thudc vao chiéu dai xung va kich
thudc vét chum tia dudi day bién. Vét chum tia trong MBES khi chum tia chiéu
thang dung, 1a twong d6i nho, do d6 c¢6 do phan giai cao hon so vai hdi 4m don tia.

» Tan sé6 hoi am da tia

C4c tan s6 cia MBES thuong la:

Ving nude ndng dudi 100m can tin sé cao hon 200kHz;

Ving nude nong dudi 1500m can tan sé tir S0kHz dén 200kHz;

Ving nude sdu hon 1500m can tan sb tir 12kHz dén 50kHz.

< Lién két cac cam bién va tinh hé théng ciia héi dm da tia

Hé théng hoi am da tia bén canh hé théng phat va nhan &m phan hoi, con co:

- Cdm bién dich déng: Cam bién ndy nham xac dinh trang thai than tau khi
xay ra hién twong nhoi song (pitch), nghiéng lac (roll) va xoay (heading), d6ng thoi
hd tro cho cong tac do ludng khoang nhd 1én cua dau tau khi gap song. Hién nay,
cam bién dich dong dugc tich hop mét don vi do quan tinh (IMU) va mét may thu
GPS kém theo antenna mang lai kha niang dinh vi trén bién véi do chinh xac cao.

- Hé so van téc am thanh: dé xac dinh van téc am thanh trong cot nudc dudi
day tau lac do hoi am.

- Vdn téc am tai dau do: DBé xac dinh van téc am ngay tai dau do, diéu nay 1a bat
budc ddi vi mang dau do, noi phai ¢ tia 1ai trong chum tia phat xuéng day bién.

- Hé théng dinh vi: Cong nghé dinh vi vé tinh da rat phat trién va duoc tich
hop trong céc cam bién dich dong. Ché do do dong tac thoi (RTK) hodc dong xir ly
sau (PPP) c6 d6 chinh xéc cao dwa vao hé thdng tang cudng vé tinh dién rong.

- Cam bién xoay (Heading sensor):ciing duogc tich hop vao cam bién dich
dong. Pay la giai phap t6i uu va cho két qua dinh vi chinh xac cao hon so vdi cong
nghé GPS.

2. Ldp ddt va higu chinh

Viéc lap dat dau do da tia c6 thé: Hozc 1a dit bén than tau, hodc 1a dit dudi dudi
tiu va vong cung mili tau. Cac tau 16n thuong lap dat vao bén than va né 1a ¢ dinh.

Hiéu chinh thiét bj 12 mot tha tuc can thiét dé tinh luong bu cho céc gdc roll,
pitch va goc phuong vi ddi véi dau do, cam bién dich dong va do tré tir hé thong
dinh vi GPS.
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< Pj tré dinh vi

Thoi gian tré khi dinh vi diém trén bién, tac 1a thoi gian tinh tir lGc may hoi
am xac dinh dugc d¢ sau téi luc no dinh vi duoc vi tri day bién. Tha tuc xé4c dinh
thoi gian bu do tré nay 1a tu chay hai tuyén khao séat song song véi toc do khéc
nhau trong mot khu vy dia hinh ddy bién c6 d6 déc.

Thoi gian tré duoc tinh toan qua do dich chuyén cia &m theo chiéu thang
dang cua cot nuéc hodi am doc theo mai ddc day bién do tée do khac nhau trén hai
tuyén (Hinh 2.4).

T
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1 e e da
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V28t

a) b)
Hinh 2.4. Hiéu chinh d tré dinh vi bang tau chay hai tuyén song song, ciing chiéu,
khéc van toc

Nhin tir trén xubng hai tuyén khao séat
Mt cit doc tach biét hai cau hinh am tir day bién theo chiéu thang ding
Thoi gian tré 5t nhan duoc tir phuong trinh:

A
S5t = —

Vy—Vq

(2.1)

Trong do:
Axla khoang cach vé mat bang giira hai cau hinh am thanh gan déy tau
v,, v, latde do cuacon tau ¢ tuyén 2 va toc do cia con tau ¢ tuyén 1 (Hinh 2.4)
% BU hién fwong nhéi song (pitch)
Pay 1a qua trinh bu goc tir don vi do quan tinh (IMU) va tir phuong thang
dung cua dau do so véi phuong thiang dung cua than tau. Mic dinh 14 phuong thang

dang cia dau do phai tring véi phuong day doi. Cac tha tuc dé xac dinh goc bu la
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tau chay hai tuyén khao sat song song nhung ngugc hudng nhau, cling tée do trong
mét khu vyc dia hinh d4y bién c6 d6 déc (Hinh 2.5).

BU hién tuong nhdi song duoc thuc hién bang cach do su dich chuyén cua
am theo chiéu thang dung hdi &m doc theo mai dc day bién. Can tién hanh bd do
tré dinh vi trude khi tién hanh bl hién twong nhoi song.

] —p

2) — b)
Hinh 2.5. Hiéu chinh hién tugng nhdi sdng bang tau chay hai tuyén song song,
nguoc chiéu, cung van tbe

Nhin tir trén xubng hai tuyén khao séat
Mt cat doc tach biét hai ciu hinh am tir ddy bién do bu nhdi séng
Bu nhdi s6ng 86, nhan duoc tir phuong trinh:

560, =tg™* i—z (2.2)

Trong d6: Ax la khoang cach vé mat bang gitra hai cau hinh am thanh gan
day tau, z 12 phuong thang dung cua than tau(Hinh 2.5).

¢ Bu goc phuwong vi

Goc phuong vi duoc bu tir cac cam bién xoay (heading sensor) va tir phuong
vubng goc véi dau do so véi truc doc theo than tau. Thi tuc dé bu goc phuong vi 1a
thuyén chay theo hai tuyén song song, ngugc chiéu, cung van tbc, trong mot khu
vuc dia hinh day bién da duoc xac dinh rd. Cac tuyén lién ké cd vét hoi am nén
chéng lan nhau it nhat 20% (Hinh 2.6).

Sau khi x4c dinh chinh xac thoi gian tré dinh vi va goc bu hién twong nhdi

song, ngudi ta méi tién hanh bu goc phuong vi.



Hinh 2.6. Hi¢u chinh bu gbc phuong vi
Viéc bu goc phuong vi dugc tién hanh bang cach do sy dich chuyén theo
chiéu doc cua tinh nang do sau tir tau gitra hai tuyén lién ke.
Goc bu phuong vi da nhan dugc tir phuong trinh:

_1 Mx
AL

da =tg (2.3)
Trong do6:
-Axla khoang cach vé mit bang giira thiét bi do sau ( dau do) trén tau
hai tuyén lién ké chay ddi nhau.
-ALla khoang céach giita hai tuyén (Hinh 2.6).
% BU sw nghiéng ldc
G6c bu su nghiéng lac cua than tau 1a goc léch dugc xac dinh trén don vi do
quan tinh (IMU) va la g6c léch gitra mat phang nim ngang caa dau do so Voi
phuong vudng goc véi hudng tién caa tau. Hai tuyén khdng chi song song ma con
chdng lan hoan toan 1én nhau.

T - A

S56r
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Hinh 2.7. Hiéu chinh bl nghiéng lic
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- Nhin tir trén xubng tuyén khao sét tau chay d6i nguoc nhau.
- Mt cit ngang tach biét hai cau hinh am tir cham tia bén ngoai hoic tir diém
thap nhat.
G6c bu nghiéng lic:

Az

59R - tg_l 20y

(2.4)

Trong do:

- Az 1a sy dich chuyén theo chiéu thing dting gitra hai cham tia bén ngoai tur
con tau chay theo hai hudng ddi nguoc nhau.

- Ayla 1/2 do rong vét hoi &m hozc khoang céach tir diém thap nhat téi diém
dich chuyén vuong goc duoc do (Hinh 2.7).

3. Qua trinh khdo sat va lwu tri di# liéu

Két cAu tau khao sét va cac thdng sé cua tau can phai hiéu chinh ngay trudc
khi tién hanh khao sat. Cac théng sé cua tau cé thé thay doi theo vi tri caa mdi cudc
khao sat khac nhau.

Trong phién hop cua cudc khao sat, cac hd so vé van tc truyén am can phai
dugc phén tich trudc trong khong gian va thoi gian bién dong cia cudc khao sat.
Can ghi day du céac vét tia chiéu hoi am dudi day bién, cac vét nay phai c6 do pha
trum nhét dinh (20%). Diéu d6 1 quan trong dé kiém tra cac tia cua thiy bién trong
dau do & nhiing vét lién ké, qua d6 kiém tra xu hudng cong lén hoic cong xuéng
cia moi ping tin hiéu.

Vao cudi mdi ngay trong cudc khao sat, nén sao luu cac dit liéu ra bo nhé
khac dé dam bao tinh toan ven trong luu trit.

4. Nguén sai sé va ky thugt kiém soat chdt lirong

- Do van toc am thanh.

- Do cam bién dich dong.

- Do tam nudc, do tai trong tau, do twong quan vi tri cia dau do vai than tau.

- Giam d0 sau.

2.2. Giéi thi¢u may do sau hdi &m R2 Sonic
2.2.1. Tong quan vé hé thong
Hé théng hoi Am da tan bang rong va phd quét 1a dai dién méi nhat cho cong

nghé hdi am dudi nudc tién tién. Bo khuéch dai 4m thanh da tan/phd quéat ¢ do
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phan giai cao nhat thé gioi. Véi két qua da duoc chitng minh va hiéu suét chua tirng
cd, cac hé théng hoi am Sonic tao ra dir liéu dang tin cdy va rd rang véi do linh hoat
ctia ngudi sir dung théng qua cac cai dat phan mém. Dai tin hiéu 60KHz chua ting
thiy cung cap gip doi do phan giai so véi bat ky sonar thuong mai nao khéc ca vé
do chinh xac dir liéu 1an hinh anh.

Véi hon 20x tan sé hoat dong tir bén trong véi bing tan tir 200kHz dén
400kHz, ngudi st dung khdng bi gisi han bai hai hoic ba tan s hoat dong va do d6
c6 thé giam do phan giai nén pham vi kiém soat nhidu hiéu qua hon hé théng hdi &m
khac. Ngoai cac tan s6 hoat dong c6 thé lya chon hé thong Sonic cung cip céc lya
chon phu séng thay ddi tir 10 46 dén 160 do theo khong gian, trong thoi gian thuc
Va trén tat ca cac tan sé tir 200kHz dén 400kHz. Nguoi diéu khién ciing c6 thé xoay
khu vue nay dén vi tri chinh xac, hoac canh, hoic man phai cua tau. Khdng c6 Sonar

tan s6 cao nao co do phan giai va cung cap do linh hoat, ning suat duoc nhu vay.

Hinh 2.8. Vét quét hep va vét quét rong
Khi mot khu vuc hep (vét quét hep) duoc chon, tt ca 4m thanh déu tap trung
trong pham vi cho phép dé tang do phan giai dudi day nudc vé tinh ning va dic diem.
Cac vung rong (vét quét rong) dugc sir dung dé thanh Iap ban do chung hoic
khi khao sat cac bé mat nhu dé chin song, dap, tru cau ma khong can phai xoay dau
sonar. Khoang céch chum tia cach ly, d6 6n dinh cuon (hién twong luon 18n xuéng)
va chirc niang theo ddi d6 ddc (goc luon 18n xudng) tu dong doc dao dugc két hop

trong Sonic, ting hiéu qua tong thé caa hé théng. Cac chirc ning tuy chon nang cao
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bao gom: Do phan giai cuc cao 700 kHz cung cap do rong chum tia khong d6i 0,3 x
0,6 d6 chua timg c6 (ndm 2024) v6i dau ra Backscatter TruePix ™, dit liéu cot nuée
(Raw Water Column) va theo ddi chuyén tiép (Switchable Forward Looking) s&
dugc cung cap. Tang d6 phan giai trén cac tinh ning dudi cing.

Hé thdng da tia dién rong Sonic dai dién cho thiét ké va kién truc hién dai, khong
bi & thudc vao thiét ké truyén thong. Cac linh kién dién tir niing né, cdng kénh va tiéu tn
ning luong, dic trung cho cong nghé héi 4m da tia cii da duoc loai bo.

Sonar bao gém ba thanh phan chinh: May chiéu compact nhe, may thu va
mot mo dun giao dién. COng suat thiét bi cuc thap cho phép van hanh hé thdng pin
trén tau.

Khong gidong nhu cac hé thong hdi am da tia nude ndng khac, tat ca qua trinh
xtr Iy déu duoc gan vao may thu am, lam ting hiéu qua hé théng va sy don gian
trong hoi nhap.
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Hinh 2.9. C4u tao cua Sonar

Cam bién phu bén tha ba dugc két ndi véi moé dun giao dién sonar. Dir ligu

sonar dugC gan véi thoi gian GPS. Kich thudce nho gon, trong lugng nhe, tiéu thy
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nang luong thap va loai bo céc b xtr ly riéng biét, 1am cho hé thong Sonic da tia
bang rong rat phu hop cho tau khao sat nhé hoic cho hoat dong ROV/AUV.

Déi véi viéc tich hgp AUV, ngoai trir bd chuyén do6i va nhan tin hiéu caa dau
do, phan cang duy nhat dat trén AUV 1a mét biang giao dién c6 kich thuéc cua may

PC/104, cong Ethernet, va cung cap dién ap 48V DC riéng biét.

Hinh 2.10. Giao dién db hoa

Hoat dong cua sonar duoc diéu khién tir giao dién d6 hoa nguoi dung trén

may tinh ca nhan hoic Laptop, thudng duoc trang bi phan mém huéng dan thu thap
s6 liéu. Nguoi diéu khién thiét 1ap cac thdng sé sonar trong cira so6 kiém soat sonar
trong cac phan mém ung dung dugc hién thi chiéu sau hinh anh va cac dit liéu cam
bién khéc.

Céc lénh duoc truyén qua giao dién Ethernet toi cac mo dun giao dién Sonar
(SIM). SIM cung cap ning luong cho dau sonar, ddng bo dir liu cam bién theo thoi
gian, va truyén dit liéu t6i tram ang dung va truyén ménh lénh téi dau sonar. Dau thu giai
ma& cac lénh cua sonar, kich hoat xung phat, nhan, khuéch dai, dinh dang chum tia, phat

hién day bién, dong goi va truyén dit liéu qua SIM-Ethrnet- tgi may tinh PC.
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Feature Sonic 2024 Sonic 2022 Sonic 2020
Frequency 200 to 400kHz 200 to 400kHz 200 to 400kHz
Over 20 frequency selections Over 20 frequency selections Over 20 frequency selections
User selectable in real-time User selectable in real-time User selectable in real-time
Bandwidth 60 kHz, all frequency selections 60 kHz, all frequency selections 60 kHz, all frequency selections
Beamwidth 0.3° x 0.6° at 700kHz (optional) 0.6° x 0.6° at 700kHz (optional) 2° x 2° at 400kHz
0.5°x1° at 400kHz 1°x 1° at 400kHz 4° x 4° at 200kHz
1°x 2° at 200kHz 2°x 2° at 200kHz
Swath Sector 10° to 160° 10° to 160° 10° to 130°
All frequency selections All frequency selections All frequency selections
User selectable in real-time User selectable in real-time User selectable in real-time
Sounding Depth* 400m+ 400m+ 75m+
Ping Rate 60 Hz 60 Hz 60 Hz
Range Resolution 1.25¢cm 1.25cm 1.25cm
Pulse Length 15usec-1000psec 15usec-1000psec 15psec-1000psec
Number of Beams 256 256 256
Near-field Focusing Yes, all beams, over entire swath Yes, all beams, over entire swath ~ Yes, all beams, over entire swath
Equiangular or Equidistant beams  Yes Yes Yes
Roll Stabilization Yes Yes Yes
Rotate Sector Yes Yes Yes
Automated Operation Yes Yes Yes
Depth Rating 100m, 3000m optional 100m, 3000m optional 500m, 3000m optional
Operating Temp. -10°C to 50°C -10°C to 50°C -10°C to 50°C
Storage Temp. -20°C to 55°C -20°C to 55°C -20°C to 55°C
Mains 90-260 VAC, 45-65Hz 90-260VAC, 45-65Hz 90-260 VAC, 45-65Hz
Power Consumption 50W 35W 20W
Uplink/Downlink 10/100/1000Base-T Ethernet 10/100/1000Base-T Ethernet 10/100/1000Base-T Ethernet
Deck Cable Length 15m, optional 25m, 50m 15m, optional 25m, 50m 15m, optional 25m, 50m
Receiver Dim (LWD) 480 x 109 x 190mm 276 x 109 x 190mm 155 x 140 x 150mm
Receiver Mass 12kg 7kg 4kg
Projector Dim (LWD) 273 x 108 x 86mm 273 x 108 x 86mm N/A
Projector Mass 3.3kg 33 N/A
SIM (LWD) 280 x 170 x 60mm 280 x 170 x 60mm 280 x 170 x 60mm
SIM Mass 24 kg 24 kg 24 kg

Hinh 2.11. Théng sb ky thuat may R2 Sonic

2.3.K§ thuit thanh 1ap ban do dia hinh day bién ty 1& 1: 10.000
2.3.1. Khai niém chung

Ban d6 dia hinh day bién la san pham ciia viéc mo ta dia hinh day bién bang
ngdn ngit ban dd, né duoc dung 1am nén dé thé hién cac thong tin dia ly vé& bién.
Ban do dia hinh d4y bién 1a co s cho viéc thanh lap cac ban do chuyén dé bién.

Ban d6 dia hinh day bién c6 thé duoc coi 1a sy kéo dai cua ban d6 dia hinh
phan dat lién vé phia bién, vi vay chlng tao thanh mot thé thong nhat vé hé toa do,
hé do cao, hé quy chiéu. Ban d6 dja hinh day bién c6 noi dung va cach biéu thi
tuong ty C4c ban d6 phan dat lién phuc vu cac myc dich nghién ctru khoa hoc, céc
hoat dong kinh té x4 hoi ¢ ving bién. Ban do dia hinh day bién 1a co so dé thiét ké
xay dung cac cdng trinh thay, phat trién ngu truong, qui hoach tuyén van tai bién,

nghién ciru mdi trudng, thim do va khai thac dau khi, .v.v...
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Hinh 2.12. Ban d6 dia hinh day bién
2.3.2 Ngi dung ciia bin dé dia hinh ddy bién

Ban do dia hinh d4y bién thuong st dung ludi chiéu tra ngang (UTM, Gauss-Kruger).

Trén ban do dia hinh day bién phai thé hién day du co sé toan hoc cua no,
bao gom khung ban dd, trén d6 thé hién day du ludi kilomét, kinh, vi do tric dia,
cac diém khéng ché toa do, do cao va cac diém dinh hudng, cac diém méc co s
lanh hai dugc tinh trong hé toa do nha nuéc. Khung ban do dia hinh dugc trinh bay
giong nhu khung ban db dia hinh trén dét lién cing ty Ié. Ngoai khung ban db ghi
chu d6 chénh giira s6 “0” cua ban do va sd “0” luc dia va ghi rd khoang cao déu
duong dang sau.

Do sau trén ban d6 dja hinh day bién dugc tinh todn va thé hién trong hé
thdng d6 cao nha nudc.

Trén ban d6 dia hinh day bién phai thé hién day du cac dic trung dia hinh,
thong qua vi tri va do sau cua cac diém do truc tiép. Dang dia hinh duoc thé hién
qua cac dudng dang sau véi khoang cao déu thich hop hozc phéi hop thé hién bang
c4c ky hiéu riéng d6i véi nhitng noi c¢6 dia hinh dac biét.Vj tri cua cac tang da doc
lap 16n, ngon nui da ngam phai dugc thé hién chinh xac trén ban d6.

Thuc pha trén ban d6 dia hinh day bién phai duoc thé hién trén ban do dia
hinh day bién, trén ban d6 c6 ranh giéi khoang ving thuc phu, chiéu day 16p thuc

phu (tao bién, rong bién wv...).
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Trén ban d6 dia hinh day bién phai thé hién cac thdng tin vé chat day (bun,
cat, san ho, bai d4 ngdm...) véi mat do diém ldy mau chat day phu hop.

Vi tri, kich thudc cac cdng trinh trén bién nhu dén bién, cau cang, hé théng
cap hoic duong ng, gian khoan khai thac dau khi, phai dugc thé hién chinh xéac vi
tri trén ban d6 dia hinh ddy bién bang céac ky hiéu thdng nhat, d& doc khi st dung
ban d6.

Trén ban do dia hinh day bién phai thyc hién cac yéu té hang hai nhu ludng
lach vao cang, hé théng phao tiéu cé dinh.

Vi tri cac xac tau dam can duogc thé hién trén ban d6. Théng tin vé vi tri cua
xé4c tau dam co thé lay tir ban d6 hang hai. Ranh giéi cac ving nguy hiém can dugc
thé hién chinh xac trén ban dd.

Huéng chay cua cac dong hai luu va tinh chat cua no.

Pia danh cua cac ving bién, cac dao phai duoc thé hién theo diung phong chir
quy dinh trong quy pham. Str dung dia danh phai cé tinh quéc té va quéc gia.

2.3.3 D¢ chinh xdc ciia ban do dia hinh ddy bién

Tai Viét Nam.Theo “Quy dinh co sé todn hoc, dd chinh xac ngi dung va
ky hiéu ban dd dia hinh day bién ty 18 1:10.000”. (Tong cuc Pia chinh, 1998),
muc Il :

- Piém chuan toa do trén bo 1a diém co toa do chinh xac toa do hang IV Nha
nuoc tro 1én.

- Sai s6 trung phuong d6 cao cua diém nghiém triéu so voi diém thiy chuan
Nha nuée gan nhat khéng duge vuot qua 1/10 khoang cao déu co ban cua dudng
dang sau.

- Sai s6 trung phuong do siu cua diém ghi cha d6 sau so v6i d6 cao cua diém
chuan do cao khong dugc vugt qua:

+ 0,30 mét khi d¢ sau dén 50 mét,

+ 0,45 mét khi d9 sau tir 50 mét dén 100 mét,

+ (0,70 mét khi d6 sau trén 100 mét,

- Sai s6 trung phuong do sau dudng dang sau so voi do cao cta diém chuan

dd cao khong dugce vugt qua:
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+ 0,40 mét khi d6 sau dén 50 mét,

+ 0,60 mét khi do sau tir 50 mét dén 100 mét,

+ 0,90 mét khi d6 sau trén 100 mét,

- Sai s6 trung phuong vi tri mit phang cua diém ghi cha do sau so véi diém
co s& (diém dinh vi trén bd) khong duoc vuot qua + 1,0mm theo ty 1& ban db.

- Sai s6 trung phuong vi tri dia vat ¢d dinh ndi trén mat nude so véi diém
tric dia gén nhét hodc diém chuén gén nhét khong dugc vuot qua 0,7 mm, cac dia
vat khac khong qua 1,0 mm theo ty 18 ban d6.

- S6 chénh d9 sau gitra do kiém tra va do do sau trong vong 2 mm tinh theo
ty 1¢ ban dd khong dugc vuot qua 1,5 lan gia tri sai s6 néu & trén diém 3 va diém 4
cua muc II.

2.3.4. Cdc phwong phdp thanh 1ap bdn dé dia hinh ddy bién
1. Phwong phdp truyén thong

Phuong phép truyén thdng chu yéu lién quan dén cac thiét bi quang hoc.hién
nay, phuong phap nay van duoc sir dung dé thiét lap vi tri & nhitng khoang cach
gan, vi du nhu do dac ven bo, ving nuéc ndng. Mot nhuge diém nita cia phuong
phép truyén théng la phu thugc nhiéu vao thoi tiét.

La phuong phap do vé& chi tiét bang cac phuong tién tau, xudng, ca nd.
Phuong phap do siu duogc thuc hién truc tiép bang sao do, day doi do sau hoic bang
may do sau hoi am. Piém do duoc dinh vi bang phuong phép quang hoc, phuong
phap vo tuyén hoic vé tinh.

2. Cac phwong phadp khac

Gom céac phuong phap:

- Chup anh hang khong [4].

- Chuyp anh ngam dudi nuéc.

- Vién tham [4].

2.3.5 Phén logi ban do dia hinh ddy bién

Dua vao ty 1& dé phan loai thi ban d6 dia hinh day bién duoc chia lam ba
nhom Ién sau:

% Céc loai ban d6 dia hinh day bién ty 1¢ 16n:
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Bao gom cac loai ban dd ty I& nhu 1/1000, 1/2000 va 1/5000. Tuy thudc vao
muc dich cu thé ma ta chon ty 1& do v& cho phu hop. Vi du: Dé thiét ké cang bién
thuong ding ban d6 ty 16 1/1000 va 1/2000; dé khao sat va thiét ké gian khoan dung
ban do ty & 1/2000; dé khao sat khu vuc danh bat hai san hay thaim do khéng san
ding ban do ty 1& 1/5000.

% Céc loai ban d6 dia hinh day bién ty 1& trung binh:

Bao gom cac loai ban d ty 18 tir 1/10.000, 1/200.000. Day 1a hé théng ban
d6 ty 1& co ban vi nd phuc vu cho nhiéu nganh, nhiéu déi twong, nhiéu muc dich
khac nhau.

Trong nhém nay, c4c ban dd lai phan loai dua vao do sau cua khu vuc do vé:

Ban dd dia hinh ddy bién ty I¢ 1/10.000: Bao trim nhitng ving quan trong
ven bd, noi ¢6 cac hoat dong kinh té manh nhu Cam Pha, Hai Phong, Cira Lo, S6ng
Gianh, Pa Ning, Quy Nhon, Nha Trang, ... va cac ctra song I6n. Cac ban do nay co
khoang sau déu duong binh d6 1a 1 m.

Ban dd dja hinh day bién ty & 1/25.000: Pugc thanh 1ap doc theo bo bién
Viét Nam va mot sé ddo nhu Bach Long Vi, Pha Quéc,...Céc ban db nay cé khoang
sdu déu duong binh do 1a 2 m.

Ban d6 dia hinh ddy bién ty 1& 1/100000: Bao trim thém luc dia Viét Nam,
khoang sau déu dudng binh d6 12 10 m.

Ban d6 dia hinh day bién ty 18 1/200000: Bao trum vung dic quyén kinh té
bién véi do sau téi 200 m, khoang sau déu duong binh do 1a 20m.

% Céc loai ban d6 dia hinh day bién ty 1& nho:

Bao gom cac loai ban d6 ty 1¢ 1/500000 va nho hon. Dua vao yéu cau mic
d6 khai quat dia hinh ddi véi ving bién ma ta c6 thé xac dinh ty Ié thanh lap la
1/500000, 1/1000000, 1/2000000 hay 1/3000000. Céc ban d6 nay sé& duoc thanh lap
bang céch bién v& tir ban d6 dia hinh ty 18 Ion hon.

2.3.6. Bién tdp thanh ldp bin d6 dia hinh ddy bién

Viéc bién tap va thanh 1ap ban do duoc tién hanh trén may tinh va céc phan
mém chuyén dung.

Pua cac s6 liéu thu duoc trong qué trinh xt Iy s6 liéu vao phan mém chuyén
dung (Autocad,....) dé thanh 1ap ban d6 s6 trén may tinh va ban do thanh céc file vé

va file luu trr theo quy pham nha nudéc.
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Ban d6 s6 ¢ thé dugc in ra hoic luu trit trong cac file dir liéu dudi dang
file.dgn hoic file .dxf dé tién quan 1y va d& dang giao tiép véi cac phan mém khac.

S6 ligu do dac bién rat I6n, vi vay toan bd qua trinh trén bt buoc phai thuc
hién bang cong nghé tin hoc, theo mét chu trinh ty dong héa cao.

Pé dam bao d6 chinh xac thanh 1ap ban do dia hinh day bién va nang cao
hiéu qua cbng viéc, can phai trang bi va sir dung thanh thao cac phan mém chuyén
dung khi tién hanh do v& va xtr Iy s6 liéu thanh 1ap ban db dja hinh day bién.
2.4Ung dung thuc tién cia may do sdu hdi &m R2 Sonic

- S0 V6i cac phuong phap do dac truyén thong may do sau hoi am da tia co
nhitng tinh nang wu viét sau:

+ CAc thiét bi hién dai dong bo va 6n dinh cao gilp cho qua trinh do dac
duoc thyc hién ty dong hda hoan toan;

+ Giai phap ky thuat da duoc loai trir cac nguon sai s6 do méi truong do dac
trén bién gdy nén nhu giod, song bién va thiry chiéu. Phuong phap dinh vi vai thiét bi
thu tién tién cho phép do dac ¢ bat ¢t noi ddu ma do chinh xac van rat cao cd<10cm
va 6n dinh dén 95%;

+ Kha niang quét duoc 100% day bién cung cidp mé hinh sb dia hinh chinh
X4&c va trung thyc hon nhiéu so véi phuong phap truyén thong;

-Viéc tng dung may do sau hdi 4m da tia trong cong tac khao sat dia hinh dé
thanh 1ap ban d6 dia hinh day bién cho d6 chinh xac cao dap ung dugc tién do theo
yéu cau, mang lai hiéu qua kinh té cao.

-Vé6i do chinh xac dat duoc may do sau hdi 4m da tia con dwgc ung dung
trong cong tac khao sat 1ong hé thuy dién, dap nudc phuc vu tudi tiéu dé xac dinh
khéi lwong bun ling trong muia mua 14

- Khao sat thuy dac.

- Thiét ké va thi cong cong trinh thuy.

- Thi c6ng nao vét cang, ludng hang hai...
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CHUONG 3
THU'C NGHIEM
3.1. Gi¢i thiéu khu do
3.1.1. Piéu kign tw nhién Tinh Qudng Ninh
1.V tri dia Iy

BAN DO HANH CHINH TINH QUANG NINH
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Hinh 3.1. Ban d6 hanh chinh tinh Quang Ninh
Quang Ninh 1a mét tinh ¢ dia dau phia déng bic Viét Nam, phia tay tya lung
vao niii rimg tring diép, phia dong nghiéng xudng nira phan dau vinh Bic bo véi bo
bién khac khuyu nhiéu cira séng.

Quéng Ninh c6 toa d6 dia Iy khoang 106°26' dén 108°31' kinh d6 dong va tir
20°40" dén 21°40' vi d6 bic. Bé ngang tir dong sang tdy, noi rong nhat 1a 195km. Bé
doc tir bac xudng nam khoang 102km. Piém cuc bic 1a diy nui cao thudc thén Mo
Toong, xa Hoanh M9, huyén Binh Liéu. DPiém cuc nam & dao Ha Mai thudc xa
Ngoc Vimng, huyén Van Don. Piém cyc tay 1 song Vang Chua ¢ x4 Binh Duong va
x4 Nguyén Hu¢, TX Pong Triéu. Piém cuc dong trén dat lién 1a miii Got & dong
béc xa Tra Co, TP Méng Céi.

Quang Ninh c6 bién gidi qudc gia va hai phan giap gidi nudc Cong hoa Nhan
dan Trung Hoa. Trén dét lién, phia bic cua tinh (c6 cac huyén Binh Liéu, Hai Ha va

TP Moéng Cai) gidp huyén Phong Thanh va thi trin Pong Hung, tinh Quang Tay voi
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132,8km duong bién gidi; phia dong 1a vinh Bic Bg; phia tdy giap cac tinh Lang
Son, Bic Giang, Hai Duong; phia nam giap Hai Phong. Bo bién dai 250km.

Dién tich ty nhién toan tinh Quang Ninh 1a tinh dén ngay 1-10-1998 la
611.081,3 ha.Trong d6 dit nong nghiép 243.833,2 ha, dat chuyén dung 36.513 ha,
dat ¢ 6.815,9 ha, dat chua str dung 268.158,3 ha.

2. Pic diém dia hinh

Quang Ninh 1a tinh mién nui - duyén hai. Hon 80% dat dai 1a d6i nai. Hon hai
nghin hon dao ndi trén mat bién ciing déu 1 cac qua nui.

Ving nui chia 1am hai mién: Ving nai mién Pong tir Tién Yén qua Binh Liéu,
Hai Ha, Pam Ha dén Moéng Cai. Pay 1a ving ndi tiép cta ving nii Thap Van Dai
Son tir Trung Qudc, huéng chu dao 13 dong bac - tdy nam. C6 hai day ndi chinh:
diy Quang Nam Chau (1.507m) va Cao Xiém (1.330m) chiém phan 16n dién tich tu
nhién cac huyén Binh Liéu, Hai Ha, Pam Ha, diy Ngan Chi (1.166m) & phia bic
huyén Tién Yén. Vung ndi mién tdy tir Tién Yén qua Ba Ch&, Hoanh Bd, phia bac
thi x4 Udng Bi va thip dan xudng ¢ phia bac huyén Pong Tridu. Ving ndi nay 1a
nhimng day ndi tiép hoi udn cong nén thuong duoc goi 1a canh cung niii Pong Triéu
v6i dinh Yén T (1.068m) trén dat Udng Bi va dinh Am Vap (1.094m) trén dat
Hoanh Bo.

Dia hinh day bién Quang Ninh, khong bing phing, do siu trung binh 1a
20m.C6 nhitng lach sau 1a di tich cac dong chdy ¢ va c6 nhiing dai da ngam lam
noi sinh trudng cac ran san ho rat da dang. Cac dong chay hién nay ndi vdi cac lach
siu day bién con tao nén hang loat ludng lach va hai cang trén dai bd bién khic
khuyu kin gié nho nhitng hanh lang dao che chin, tao nén mot tiém ning cang bién
va giao thong dudng thuy rét 16n.

3. Khihdu

Khi hau Quang Ninh tiéu biéu cho khi hau cac tinh mién Bac Viét Nam vira
c6 nét riéng ctia mot tinh mién nai ven bién. Cac quan dao o huyén Co6 To va Van
Dén,... ¢6 dic trung cua khi hau dai duong.

Quang Ninh nam trong ving khi hau nhiét d6i c6 mot mua ha néng 4m, mua

nhi¢u; mot mua dong lanh, it mua va tinh nhiét déi néng am la bao trum nhat. Do
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nam trong vanh dai nhiét d6i nén hang ndm c6 hai 1an mit troi qua thién dinh, tiém
ning vé birc xa va nhiét do rat phong phu.

Vé nhiét d6: Puoc xac dinh c6 mua dong lanh, nhiét do khong khi trung binh
6n dinh duéi 20°C. Muia néng c6 nhiét do trung binh 6n dinh trén 25°C.

Vé mua: Theo quy udc chung, thoi ky c6 luong mua 6n dinh trén 100mm 13
mua mua; con mua kho 1a mua cé lugng mua thang 6n dinh duéi 100mm.

4. Din sé

Tinh dén nam 2011, dan s6 toan tinh Quang Ninh dat gin 1.163.700 nguoi,
mat do dan s6 dat 191 ngudi/km?.

Két cdu dan s6 & Quang Ninh c6 may nét dang cha y. Trudc hét 1 "dan sb tre", ti
1é tré em dudi 15 tudi chiém t6i 37,6%. Nguoi gia trén 60 tudi (voi nam) va trén 55 tudi
(véintr) 1a 7,1%. Cac huyén mién ndi ti 18 tré em dudi tudi lao dong con 1én té1 45%. Nét
dang cha y th hai 12 & Quang Ninh, nam gi6i déng hon nit gidi (nam chiém 50,9 %, nit
chiém 49,1%). Nguoc véi ty 18 toan qudc. O cac dia phuong co nganh cong nghiép mo,
ty 1€ nay con cao hon, vi du: CAm Pha, nam 53,2%, nit 46,8%.

5. S6ng ngoi va ché dé thiiy vin

Quang Ninh c¢6 dén 30 séng, sudi dai trén 10km nhung phan nhiéu déu nho.
Dién tich luu vuc thong thuong khong qué 300km2, trong d6 c6 4 con song 16n 1a
ha luu song Thai Binh, song Ka Long, song Tién Yén va song Ba Ché. Dai bg phan
song c6 dang xo¢ hinh canh quat, trir song Cam, song Ba Chg, song Tién Yén, song
Phé Cii c¢6 dang 16ng chim.

Ngoai 4 séng 16n trén, Quang Ninh con c6 11song nho, chicu dai cac song tir
15-35km; dién tich luu vuc thuong nhé hon 300km2, chiing duge phan bd doc theo
bo bién, gdbm séng Trang Vinh, séng Ha Cbi, song Pam Ha, song Pong Cai Xuong,
song Ha Thanh, song Péng Mo, song Méng Duong, song Dién Vong, song Man,
song Traé1, song Mip.

TAt ca céc song subi & Quéang Ninh déu ngén, nho, d6 dbc 1on. Luu lugng va
lwu tde rat khac biét giita cac mua. Mua dong, cac song can nudc, co chd tro ghénh
da nhung mua ha lai ao ao théac I, nuéc dang cao rat nhanh. Luu lugng mua kho

1,45m3/s, mua mua lén t6i 1500m3/s, chénh nhau 1.000 lan.
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6. Dan toc

Din tdc, Quang Ninh ¢ 22 thanh phan dan tdc, song chi c6 6 dan toc co hang
nghin ngudi trd 1én, cu tra thanh nhitng cong dong va c6 ngdn ngit, cd ban sic dan
toc 1o nét. Po 1a cac dan toc Viét (Kinh), Dao, Tay, San Diu, San Chi, Hoa.

Trong cac dan toc sinh sdng trén dia ban tinh Quang Ninh, ngudi Viét (Kinh)
chiém 89,23% tong s6 dan. Ngudi Dao (4, 45%) c6 hai nhanh chinh 1a Thanh Y,
Thanh Phan. Nguoi Hoa (0,43%), ngudi San Diu (1,80%), San chi (1,11%).

3.1.2. Huyén Vian Pon

Hinh 3.2. Van Bon- Quang Ninh

Van DBdn ¢6 12 don vi hanh chinh gdm thi tran Cai Rong va 11 x&: Ban Sen, Binh
Dan, Pai  Xuyén, Poan Két,Ddng X&, Ha Long, Minh Chau, Ngoc Vimg, Quan
Lan, Théng Loi, Van Yén.

Vé dia Iy, Van Pon duoc phan tach 1am 2 phan nhu sau:

X4, thi tran trén dao Cai Bau va cac dao nho trong ving bién phu can dao
Cai Bau, ¢ phia Tay Béc cua huyén, la cac xa: Dong X4, Ha Long, Binh Dan, Doan
Két, Dai Xuyén, Van Yén va thi tran Cai Rong;

5 x3 thudc tuyén dao Van Hai vong ra ngoai khoi, 6m l4y ria phia dong cua
vinh Bai Twr Long, la cac x&: Minh Chau, Quan Lan, Ngoc Virng, Ban Sen, Tha‘ing Loi.
1. Dén so

Dan sb huyén Van Bon vao khoang 43.000 dan, tap trung chu yéu & thi tran
Cai Rong va cac xa Pong X4, Ha Long, Quan La.

2. Giao thong
Tir dét lién c6 thé sang ddo Cai Bau bang duong bd di qua 3 ciy cau Van

Pon I, Van Pon I va Van Pon I11. Tinh 16 334 dai 40 km ndi tiép cac cay cau trén
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https://vi.wikipedia.org/wiki/%C4%90o%C3%A0n_K%E1%BA%BFt,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/%C4%90%C3%B4ng_X%C3%A1,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/H%E1%BA%A1_Long,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/Minh_Ch%C3%A2u,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/Ng%E1%BB%8Dc_V%E1%BB%ABng
https://vi.wikipedia.org/wiki/Quan_L%E1%BA%A1n
https://vi.wikipedia.org/wiki/Quan_L%E1%BA%A1n
https://vi.wikipedia.org/wiki/Th%E1%BA%AFng_L%E1%BB%A3i,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/V%E1%BA%A1n_Y%C3%AAn,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/%C4%90%C3%B4ng_X%C3%A1,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/H%E1%BA%A1_Long,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/B%C3%ACnh_D%C3%A2n,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/%C4%90o%C3%A0n_K%E1%BA%BFt,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/%C4%90o%C3%A0n_K%E1%BA%BFt,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/%C4%90%C3%A0i_Xuy%C3%AAn
https://vi.wikipedia.org/wiki/V%E1%BA%A1n_Y%C3%AAn,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/C%C3%A1i_R%E1%BB%93ng
https://vi.wikipedia.org/wiki/B%C3%A1i_T%E1%BB%AD_Long
https://vi.wikipedia.org/wiki/Minh_Ch%C3%A2u,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/Quan_L%E1%BA%A1n
https://vi.wikipedia.org/wiki/Ng%E1%BB%8Dc_V%E1%BB%ABng
https://vi.wikipedia.org/wiki/B%E1%BA%A3n_Sen,_V%C3%A2n_%C4%90%E1%BB%93n
https://vi.wikipedia.org/wiki/Th%E1%BA%AFng_L%E1%BB%A3i,_V%C3%A2n_%C4%90%E1%BB%93n
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va chay xuyén suét 40 km trong ddo Cai Bau.Tuy nhién, giao thong trong huyén
chu yéu 1a bing duong thuy gitta cac ddo. Xa Van Yén (trén dao Cai Bau) c6
bén cang Van Hoa, thi trin Cai Rong (trén ddo Cai Bau) c6 cang Cai Rong, co thé
cho xa lan, tau thuyén tai trong hang trim tan ra vao d& dang, dong thoi 1a ddu mdi
giao thong qua lai gitra cac dao. Ngoai ra con c6 du an duong cao tbc Noi Bai - Ha
Long - Méng Cai di qua hién dang duoc dau tu. O day con c6 du an san bay qudc té
Quang Ninh hién dang duoc dau tu xay dung.

3.Dia ly tw nhién

Van Pon 1a mot quan dao vong quanh phia Pong va Pong Bic vinh Béi Ta
Long, nhung lai ndm ¢ phia Péng va Pong Nam cia tinh Quang Ninh.N6 gdm 600
hon dao 16n nho. Pao 16n nhat Cai Bau, dién tich chiém khoang non ntra dién tich
dat dai cua huyén, trudce co tén la Ké Bao, ¢ phia Tay Bic huyén nam ké can dit
lién luc dia, cach dat lién bai lach bién Cura Ong va song Voi Lon.

Huyén Van DPon cé dién tich ty nhién 551,3 km2 Trong tong sb 600
hon dao thudc huyén thi ¢6 hon 20 dao c6 ngudi ¢. Lon nhét 13 dao Cai Bau rong
17.212 ha, & giap dia phan thanh phé Cam Pha. Cac ddo déu co6 dia hinh nui da voi,
thudng chi cao 200 + 300 m so v&i mit bién, c6 nhiéu hang dong Karst. Ciing giong
nhu tat ca cac dao trong vinh Bic BO cac dao cua huyén Van Pon von trude kia 1a
cac dinh nui cua phén thém luc dia, & vi tri Tay Bic vinh Bic bo, phén kéo dai
ctia diy nai Pong Triéu.

Lugng mua binh quan hang nam & day khodng trén 2000 mm/nam.

4. Kinh té

Nén kinh té ciia Van Pon chi yéu 1a kinh té bién va khai thac khoang
san bao gém: Nuoi1 tréng va danh bat hai san, tréng va khai thac 1am nghiép, dich vu
du lich bién, khai thac than, da voi, cat tring, sit, vang sa khoang. Nong nghiép
tréng trot thi nho bé.

Kinh té 1am nghiép suy giam do khai thac can kiét, toc d6 trong lai rimng
khong theo kip tdc do khai thac.

Ving bién ciia huyén c6 nhiéu ching loai hai san quy nhu: Tdm he, ca

muc, Sa sung, cua, ghe, ngoc trai, bao ngu... Nghé khai thac hai san co tur lau doi,


https://vi.wikipedia.org/w/index.php?title=C%E1%BA%A3ng_V%E1%BA%A1n_Hoa&action=edit&redlink=1
https://vi.wikipedia.org/wiki/%C4%90%C6%B0%E1%BB%9Dng_cao_t%E1%BB%91c_N%E1%BB%99i_B%C3%A0i_-_H%E1%BA%A1_Long_-_M%C3%B3ng_C%C3%A1i
https://vi.wikipedia.org/wiki/%C4%90%C6%B0%E1%BB%9Dng_cao_t%E1%BB%91c_N%E1%BB%99i_B%C3%A0i_-_H%E1%BA%A1_Long_-_M%C3%B3ng_C%C3%A1i
https://vi.wikipedia.org/wiki/D%E1%BB%B1_%C3%A1n_s%C3%A2n_bay_qu%E1%BB%91c_t%E1%BA%BF_Qu%E1%BA%A3ng_Ninh
https://vi.wikipedia.org/wiki/D%E1%BB%B1_%C3%A1n_s%C3%A2n_bay_qu%E1%BB%91c_t%E1%BA%BF_Qu%E1%BA%A3ng_Ninh
https://vi.wikipedia.org/wiki/B%C3%A1i_T%E1%BB%AD_Long
https://vi.wikipedia.org/wiki/B%C3%A1i_T%E1%BB%AD_Long
https://vi.wikipedia.org/wiki/Qu%E1%BA%A3ng_Ninh
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A3o
https://vi.wikipedia.org/wiki/%C4%90%E1%BA%A3o
https://vi.wikipedia.org/wiki/Karst
https://vi.wikipedia.org/wiki/D%C3%A3y_n%C3%BAi_%C4%90%C3%B4ng_Tri%E1%BB%81u
https://vi.wikipedia.org/wiki/Kho%C3%A1ng_s%E1%BA%A3n
https://vi.wikipedia.org/wiki/Kho%C3%A1ng_s%E1%BA%A3n
https://vi.wikipedia.org/wiki/Than_%C4%91%C3%A1
https://vi.wikipedia.org/wiki/%C4%90%C3%A1_v%C3%B4i
https://vi.wikipedia.org/wiki/S%E1%BA%AFt
https://vi.wikipedia.org/wiki/T%C3%B4m_he
https://vi.wikipedia.org/w/index.php?title=C%C3%A1_m%E1%BB%B1c&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=C%C3%A1_m%E1%BB%B1c&action=edit&redlink=1
https://vi.wikipedia.org/wiki/S%C3%A1_s%C3%B9ng
https://vi.wikipedia.org/wiki/Ph%C3%A2n_th%E1%BB%A9_b%E1%BB%99_Cua
https://vi.wikipedia.org/wiki/Gh%E1%BA%B9
https://vi.wikipedia.org/wiki/Ng%E1%BB%8Dc_trai
https://vi.wikipedia.org/wiki/B%C3%A0o_ng%C6%B0
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song chil yéu 1a dénh bét trong 1dng bé va ven bo, chi tir nim 1995 t6i nay méi phat
trién danh bét xa bd. Viée nudi trong thuy san, dic biét 1a nghé nudi ciy ngoc trai,
tir ndm 1990 méi phat trién manh. San luwgng hai san danh bét va nudi trong vao dau
nhirng nim 1990 ting tir 2-3 nghin tin/nim 1én 5-6 nghin tAn/nim.

Cong nghiép khai khoang gdm: Than d4 di duoc khai thac tir thoi Phap
thugc & mé than Ké Bao. Trit lugng hién con khoang 107 triéu tin.Mé quing sat
Cai Bau c6 trir lugng 16n khoang 154.000 tin. Mo cat trang Van Hai c6 trit luong
trén 13 tridu tan, hién dang khai thac vdéi san luong 20.000 tan/nam. Vang sa
khoang va vang trong ddi quang sat c6 & dao Cai Bau.

Huyén dao Van Pon, nam 6m tron ving vinh Bai Tir Long, ¢ nhiéu dao da
v6i va nhitng hang dong dep, lai ndi lién véi vinh Ha Long, di san thé gidi. Cac xa
dao tuyén ngoai giap vinh Ha Long (tuyén dio Véan Hai) c6 nhiéu bai tim dep,
nhiéu hai san ngon, khi hau trong lanh va nhiing di tich lich st van hoa, c6 nhiéu
tiém nang dé phat trién kinh té dich vu du lich.

3.2. Phwong an ky thuat

Ta ¢6 7 budc sau:

Buwéc 1: Chudn bj

-Ta can tim hiéu vé khu vuc do (dia hinh, co sé ha ting xung quanh...).

-Thu thap cac ban d6 khu vuc da co, nghién ciru ban do can lam.

-Thiét ké cong viéc, thiét ké tuyén do theo ngay.

Budc 2: Thiét ké tuyén do

Dung phuong phap giao hoi gdc, canh hodc do GPS (duoc ding nhiéu do do
chinh xac cao, nhanh, c6 tinh truc quan va dé dang xt Iy s6 liéu ).

-Khoang cach giira cac tuyén do theo ti I& ban do.

-Thiét ké duong tau chay cho phi hop.

-Khoang cach: 10mm x M (M: Mau sb ti 1é ban do can thanh lap).

-Thyc té: Khi thiét ké tuyén do ta phai thiét ké sao cho duong di cua thuyén
song songvéi duong ddong mirc du kién di tir bo di ra néu khéng s& dé bi lat thuyén.

-Pong thoi ciing phai danh diu rd rang khi do muc nudc bién tc thoi véi
tan suat do 1a 15 phut/1 1an do. Khi do tir mit nudc téi ddy ta phai chap nhan sai s6

s6ng bién.


https://vi.wikipedia.org/wiki/Ng%E1%BB%8Dc_trai
https://vi.wikipedia.org/wiki/T%E1%BA%A5n
https://vi.wikipedia.org/wiki/Ph%C3%A1p_thu%E1%BB%99c
https://vi.wikipedia.org/wiki/Ph%C3%A1p_thu%E1%BB%99c
https://vi.wikipedia.org/w/index.php?title=M%E1%BB%8F_than_K%E1%BA%BF_B%C3%A0o&action=edit&redlink=1
https://vi.wikipedia.org/wiki/B%C3%A1i_T%E1%BB%AD_Long
https://vi.wikipedia.org/wiki/Di_s%E1%BA%A3n_th%E1%BA%BF_gi%E1%BB%9Bi
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Buwéc 3: Po muc nwéc bién
V6i ki thuat DGPS, ta phai quan tdm téi myc nudc bién: Khi do theo phuong
phap truyén thong ta ding mia “2m” mot (d& mang theo) dé do. Khoang 15km c6 1

mia tuy nhién c6 thé thay di sao cho phu hop véi ban do.

Hinh 3.3. Cot thuy chi (mia)
- Phwong phép sir dung may nghiém triéu: Nguyén ly cua né 1a dat cé dinh 1
diém ¢ dudi day bién, dya vao ap luc nudc tac dong vao may ciing véi do cao cua
may ta suy ra dugc myc nudc tic thoi theo thoi gian. S6 luong tram b tri tiy thudc

Va0 yéu cau do chinh xac cua ban dd.

Hinh 3.4. Lap dat tram nghiém triéu
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Hinh 3.6. Hai may nghiém triéu va cong tac ly s liéu
Buwoc 4: Lwa chon logi mdy va phwong phap do
-May do GPS: DSM132.
-May do sau: Hé théng do sdu da tia R2 SONIC 2024 cua hing R2SONIC
LLC M.
- Phuong phap su dung DGPS thu song cai chinh ctaa tram phat song DGPS
ha Nudac tai tro).

Hinh 3.7. Giai ma tin hiéu cua tram beacon
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Buwéc 5: Lip thiét bi trén thuyén

Viéc lap dat thiét bi trén thuyén ciing 1a mot budc quan trong trong qué trinh
do sau. C6 vai diéu can cha y nhu sau:

- Céc thiét bi trén thuyén phai duoc sip xép gon gang, tranh su can tré ciing
nhu can do sdu cing anten GPS dit cang gan nhau cang tét néu khdng s& gay ra do

tré tin hiéu.

Hinh 3.8. Lap dit ddu can phat bién may da tia R2 sonic
Mt can do sau khong duoc thip hon day thuyén (rat dé gay méc can) dam

bao duoc mat nudc.

Hinh 3.9. Cac can do sau sau khi hoan thanh cong tac lap dat
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Hinh 3.10. Hé thong may do sau hdi 4m da tia R2Sonic
- Can do sau nén dat vé 1 bén cua tau, gan miii tau & mic d6 vira phai

- Sip xép gon gang cac thiét bi trén tau nhu: may dinh vi, may do siu, may
tinh, acquy.

Budc 6: Van hanh do

- Khi do cai dat sao cho cd thé theo ddi tuyén do thuyén chay theo thiét ké
ban dau. Bong thoi kiém soat duoc qua trinh do ciing nhu d& didu chinh lai khi c6
sai sot.

- Tién hanh do sau cting thu tin hiéu GPS duoc toa do diém va do sau cia 1 diém.

- Khi tién hanh do sau ta s& thu dugc bang do sau ciia may, dwa vao do ta c6

thé tim ra do sau cua diém fix.

Hinh 3.11. Hé thong quét anh day bién CM2 — CMAX




e O

s

e

van Don




Hinh 3.14. Man hinh dinh vi tau DPH1 (khi tau khao sat bd sung dit liéu khu vurc sat bo)

- Pong thoi dén diém can ldy mau chat day ta tién hanh ldy mau danh dau va
ghi cha lai.

- Pé lay duogc toa d6 cung d6 sau cua 1 diém tai mot thoi diém tuc thoi thi ta
can phai c6 mot pham mém tich hop s6 liéu caa hai loai may khac nhau nay. Pho
bién 1a pham mém Hydro pro.
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Hinh 3.15. Phan mém Hydro

Tién hanh xtr ly noi nghiép
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Doan 3
Hinh 3.16. Hinh anh sau xir ly

Phim mém Hydro pro.
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Hinh 3.17. Phan mém Hydro
Pé theo dai 19 trinh chuyén do ta can két hgp phan mém véi ban vé thiét ké
16 trinh chuyén do d4 chuan bi san.

> w GT— - W— . P E=me il mmae -

Hinh 3.18. Ban vé thiét ké chuyén do trén Autocad
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Sau khi két hop ban vé trén Autocad véi phan mém HydroPro ta duoc so d6
16 trinh do hoan chinh. Véi mdi doan do hay ca do trén tuyén do ta thiét 1ap mot
diém do. Cong viéc tiép theo 1a thiét lap thong tin cac diém do nhu tén, ki hiéu, toa

do do sau...

Hinh 3.19. it ki hiéu cho cac diém do
Pé dam bao qua trinh do dién ra thuan loi, trudc khi do ta can dam bao tin
hiéu GPS két ndi tot.

toenas § | i

Pees2

Hinh 3.20. Tin hiéu GPS két ndi thuan loi

Véi diéu kién tin hiéu tét, ta tién hanh bit ddu do. V&i mdi diém di do qua,

phan mém sé& thdng bao cac thong tin cua diém dé: Tén diém, toa do, d6 sau va thoi
gian do.
Phan mém c thé hién thi nhiéu thong tin hon, tuy nhién dé khoi bi réi ciing

nhu truyén théng tin nhe hon nén chi hién thi cac théng tin quan trong.
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Hinh 3.21. Phan mém hién thi cac thdng tin diém D.01 khi vira do
Dir liéu thu duogc tir qua trinh do:

Bang 3.1. S6 liéu do sau hdi am

Tén Toa do Do sau

diém X (m) Y (m) (m)
1 1755400.00 567550.00 -0.60
2 1755000.00 567550.00 -10.02
3 1755005.00 567550.00 -10.00
4 1755010.00 567550.00 -9.98
5 1755015.00 567550.00 -9.90
6 1755020.00 567550.00 -0.85
7 1755025.00 567550.00 -9.75
8 1755030.00 567550.00 -9.63
9 1755035.00 567550.00 -0.48
10 1755040.00 567550.00 -9.35
11 1755045.00 567550.00 -9.29
12 1755050.00 567550.00 -0.11
13 1755055.00 567550.00 -8.81
14 1755060.00 567550.00 -8.51
15 1755065.00 567550.00 -8.23
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+ Xac dinh d¢ sau
Do sau do 1a gia tri quan trong phic tap cua hé théng MBES, n6 bao gém
nhiéu thanh phan. Do sau duoc tinh ra tir khoang cach nghiéng véi goc cua chim tia.
Mudn vdy, ching ta phai biét khoang thoi gian hanh trinh ciia xung &m thanh véi van
t6c cua nd va goc chim tia trong diéu kién tau di chuyén va trang thai cta tau lubn
thay doi (Iic ngang, lic doc, nang ha bai song, léch hudng...), diéu nay ciing dong
nghia véi viéc phai do cac yéu té trén. Do sau do duogc xac dinh boi cdng thuc:
d =r cos(P) cos(6 + R) (3.1)
Trong d6: d: B¢ sau
r: Khoang cach nghiéng
P: Goc lac doc Pitch
R: Goc lac ngang Roll
8: G6c mg chum tia
Buwéc 7: Thanh 1ap ban d6 dia hinh day bién
Tir s6 hiéu da thu thap duoc trong qua trinh do cing véi quy pham theo ty 1
ban d6 can thanh 14p ta tién hanh thanh 1ap ban do trén phan mém TOPO 2005
T O )

Tén Module | Kich hoat | 58 License | S dung
TOPO 1 0
GEOMAP
HSMO

HS

UPCAD
LAF
ROADPLAN
DCCT
HDESK

Chan phign bin AutoCAD
C:\Program Files\AutoCAD 20058%acad. exe

@ Darh sich cic module

oo oo o= oo
[ I e I e Y e R e s o N
oo oo oo oo

Chon phign ban cda AutoCAD (20042005 hode 2006]Méu dueng din tréng thi
chutong tinh by tim chuang tink AutoCAD thich hop

Fiun Module | Rezetbdenu | ar. | Cancel |

Hinh 3.22. Giao dién khoi dong topo
Chon "TOPO" r6i bam chudt vao "Run Module" ta khai dong dugc phan
mém Topo.

Nhap dir liéu diém do tur file text ta sir dung cau Iénh: HSENZ
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Bk dang thir by cac thudc tnh theo cdt

7.1 »| |% -| |v ~| |z ~| |khong =]
Tephaudn  C:\UsershadminDesktoph2 e |:| | Hhén |
D&u phén cich  Diutab - |Wl

Hinh 3.23. Nhap dir li¢u text

Sau khi chon cac dinh dang nhu trén, ta 4n Nhan dé phun diém trén topo.

EEEIET o o SR S e
. :

Pé xay dung mé hinh ludi tam gi4c ta can xay dung tép diém st dung cau
Iénh: PSM

Huanly tp dier
T4p digm: C4c hta chan loc M3 dia vt
7 Biém ¥ Ba tuyén 2D
V| Khdi V| Batupén 30
| Bigm do Mt 30

Loai m3 dia vat

Lép a

Tén  YanDon | Chépnhan | | Thém| | Bét |

Hinh 3.25. Quan 1y tép diém
Pit tén cho tap diém va chon d6i tugng nhu hop thoai. Bam phim "chap
nhan". Cac dbi twong dugc chon s& duoc loc theo diéu kién da dit.

Tiép theo ta tao mo hinh lugi tam giac sir dung cau lénh: DT_CT
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Tén: WanDon -

Ma L3 WanDon

o Tapdifm:
“hon dai tugng.. YanDoh -

B xung tap digm vio mé hinh

LEfp: TIM -

| Chéprhan | | Thodt |

Hinh 3.26. Tao md hinh TIN

Sau khi chon ddi twong va mét ta déi twong, nhan phim "

ludi tam giac khong gian nhu sau:

Hinh 3.27. Ludi tam giac
Dé vé dudng d6ng muc ta sir dung cau Iénh DRC.

Xuat hién hop thoai nhu sau:

kA& Hinh:

Chép nhan" ta duoc

| wanDon

Cao dda kdin -10.0300 Cao dda kdax -0 6000

Tir cac ga: 10 B8n cao g&: 1
L&p duding cbi binhdocai

L&p durirng cor: binhdocon

MHh3En

Ehoing cach s0 Cao 1
L&p: binhdocai

Kigu durdng T&ma morc
@) Larm trom B atupdn

Kh&ng lam tron

| Chap nhan | | T hodt |

Hinh 3.28. Hop thoai v& dudng dong mirc

Dién cac thong tin theo trén hinh rdi 4n ”Chap nhan” ta duoc két qua:



Hinh 3.29. Puong dong mirc
3.3. Két qua thanh lap ban dé dia hinh day bién
Tir s6 liéu da c6 cung voi quy pham theo ti 18 ban @b can thanh lap ta tién

hanh thanh 1ap ban do trén phan mém Auto Cad

AN 24 D HINH 2AY HIEN
o =

Hinh 3.30. Ban d6 dia hinh day bién
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KET LUAN
Sau qua trinh nghién ciu dé tai “Ung dung may do sau hdi 4m da tia R2
Sonic dé thanh 1ap ban d6 dia hinh day bién ty 1¢ 1:10.000 khu vyc Van Pon —
Quang Ninh” di dat duoc két qua nhu:
- Nghién ciru va tim hiéu duoc co s ly thuyét, ky thuat thanh 1ap ban d6 dia
hinh day bién bang c6ng nghé do siu hdi 4m da tia R2 Sonic.
- P6 4n da cung cp va dua ra dwoc nhitng luan ci trong chinh nhitng quy

trinh thanh 1ap ban do dia hinh day bién bing may do sau hoi 4m da tia R2 Sonic.

- Ban d6 dia hinh day bién tai Van Pon — Quang Ninh dugc do dac va thanh
1ap bang may do sau hdi 4m da tia R2 Sonic theo dung tiéu chuan cua mot ban do

dia hinh day bién.

- Ban d6 dia hinh ddy bién thanh Iap tai Van Pon — Quang Ninh c6 ty 18
1:10.000, khu vuc do v& co do doc dén 2°, do sau Om - 50m khoang cao déu duong
binh d6 co ban 1a 2m, khoang sau déu dudng binh d6 sau co ban 1a 0.5m phi hop

Vvé6i quy chuan thanh lap ban d6 day bién.

- Tr s6 liéu do chi tiét da duoc xu 1y, di bién tap dugc mot manh ban do ty 18

1:10.000 trén nén tang phan mém Topo Nova va phan mém Autocad.
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PHU LUC
BANG SO LIEU PO SAU HOI AM

Toa do
Tén diém Do séu (m)
X (m) Y (m)
1 1755400.00 567550.00 -0.60
2 1755000.00 567550.00 -10.02
3 1755005.00 567550.00 -10.00
4 1755010.00 567550.00 -9.98
5 1755015.00 567550.00 -9.90
6 1755020.00 567550.00 -9.85
7 1755025.00 567550.00 -9.75
8 1755030.00 567550.00 -9.63
9 1755035.00 567550.00 -9.48
10 1755040.00 567550.00 -9.35
11 1755045.00 567550.00 -9.29
12 1755050.00 567550.00 -9.11
13 1755055.00 567550.00 -8.81
14 1755060.00 567550.00 -8.51
15 1755065.00 567550.00 -8.23
16 1755070.00 567550.00 -7.89
17 1755075.00 567550.00 -7.56
18 1755080.00 567550.00 -7.33
19 1755085.00 567550.00 -7.10
20 1755090.00 567550.00 -6.96
21 1755095.00 567550.00 -6.71
22 1755100.00 567550.00 -6.60
23 1755105.00 567550.00 -6.36
24 1755110.00 567550.00 -6.19
25 1755115.00 567550.00 -5.98
26 1755120.00 567550.00 -5.80




Toa do

Tén diém Do sau (m)
X (m) Y (m)
27 1755125.00 567550.00 -5.67
28 1755130.00 567550.00 -5.55
29 1755135.00 567550.00 -5.43
30 1755140.00 567550.00 -5.27
31 1755145.00 567550.00 -5.09
32 1755150.00 567550.00 -4.83
33 1755155.00 567550.00 -4.74
34 1755160.00 567550.00 -4.37
35 1755165.00 567550.00 -4.10
36 1755170.00 567550.00 -3.98
37 1755175.00 567550.00 -3.77
38 1755180.00 567550.00 -3.55
39 1755185.00 567550.00 -3.39
40 1755190.00 567550.00 -3.20
41 1755195.00 567550.00 -3.02
42 1755200.00 567550.00 -2.83
43 1755205.00 567550.00 -2.71
44 1755210.00 567550.00 -2.54
45 1755215.00 567550.00 -2.45
46 1755220.00 567550.00 -2.29
a7 1755225.00 567550.00 -2.16
48 1755230.00 567550.00 -2.02
49 1755235.00 567550.00 -1.90
50 1755240.00 567550.00 -1.76
51 1755245.00 567550.00 -1.64
52 1755250.00 567550.00 -1.57
53 1755255.00 567550.00 -1.51
54 1755260.00 567550.00 -1.37




Toa do

Tén diém Do sau (m)
X (m) Y (m)
55 1755265.00 567550.00 -1.30
56 1755270.00 567550.00 -1.23
57 1755275.00 567550.00 -1.20
58 1755280.00 567550.00 -1.13
59 1755285.00 567550.00 -1.09
60 1755290.00 567550.00 -1.09
61 1755295.00 567550.00 -1.03
62 1755300.00 567550.00 -0.97
63 1755305.00 567550.00 -0.96
64 1755310.00 567550.00 -0.97
65 1755315.00 567550.00 -0.91
66 1755320.00 567550.00 -0.89
67 1755325.00 567550.00 -0.87
68 1755330.00 567550.00 -0.85
69 1755335.00 567550.00 -0.83
70 1755340.00 567550.00 -0.81
71 1755345.00 567550.00 -0.78
72 1755350.00 567550.00 -0.76
73 1755355.00 567550.00 -0.75
74 1755360.00 567550.00 -0.73
75 1755365.00 567550.00 -0.71
76 1755370.00 567550.00 -0.69
77 1755375.00 567550.00 -0.68
78 1755380.00 567550.00 -0.66
79 1755385.00 567550.00 -0.64
80 1755390.00 567550.00 -0.62
81 1755395.00 567550.00 -0.61
82 1755400.00 567550.00 -0.60




Toa do

Tén diém Do sau (m)
X (m) Y (m)
83 1755000.00 567550.00 -10.02
84 1755400.00 567555.00 -0.60
85 1755000.00 567555.00 -9.96
86 1755005.00 567555.00 -0.98
87 1755010.00 567555.00 -0.98
88 1755015.00 567555.00 -9.96
89 1755020.00 567555.00 -0.86
90 1755025.00 567555.00 -0.78
91 1755030.00 567555.00 -0.68
92 1755035.00 567555.00 -9.57
93 1755040.00 567555.00 -9.45
94 1755045.00 567555.00 -9.33
95 1755050.00 567555.00 -9.25
96 1755055.00 567555.00 -9.02
97 1755060.00 567555.00 -8.77
98 1755065.00 567555.00 -8.53
99 1755070.00 567555.00 -8.23
100 1755075.00 567555.00 -7.85
101 1755080.00 567555.00 -7.48
102 1755085.00 567555.00 -1.27
103 1755090.00 567555.00 -7.08
104 1755095.00 567555.00 -6.92
105 1755100.00 567555.00 -6.69
106 1755105.00 567555.00 -6.48
107 1755110.00 567555.00 -6.31
108 1755115.00 567555.00 -6.11
109 1755120.00 567555.00 -5.95
110 1755125.00 567555.00 -5.82




Toa do

Tén diém Do sau (m)
X (m) Y (m)
111 1755130.00 567555.00 -5.70
112 1755135.00 567555.00 -5.49
113 1755140.00 567555.00 -5.41
114 1755145.00 567555.00 -5.24
115 1755150.00 567555.00 -4.99
116 1755155.00 567555.00 -4.77
117 1755160.00 567555.00 -4.58
118 1755165.00 567555.00 -4.28
119 1755170.00 567555.00 -4.14
120 1755175.00 567555.00 -3.93
121 1755180.00 567555.00 -3.67
122 1755185.00 567555.00 -3.52
123 1755190.00 567555.00 -3.34
124 1755195.00 567555.00 -3.15
125 1755200.00 567555.00 -2.97
126 1755205.00 567555.00 -2.82
127 1755210.00 567555.00 -2.69
128 1755215.00 567555.00 -2.62
129 1755220.00 567555.00 -2.45
130 1755225.00 567555.00 -2.27
131 1755230.00 567555.00 -2.15
132 1755235.00 567555.00 -2.01
133 1755240.00 567555.00 -1.86
134 1755245.00 567555.00 -1.70
135 1755250.00 567555.00 -1.63
136 1755255.00 567555.00 -1.56
137 1755260.00 567555.00 -1.49
138 1755265.00 567555.00 -1.41




Toa do

Tén diém Do sau (m)
X (m) Y (m)
139 1755270.00 567555.00 -1.31
140 1755275.00 567555.00 -1.25
141 1755280.00 567555.00 -1.22
142 1755285.00 567555.00 -1.17
143 1755290.00 567555.00 -1.12
144 1755295.00 567555.00 -1.06
145 1755300.00 567555.00 -1.06
146 1755305.00 567555.00 -1.02
147 1755310.00 567555.00 -1.03
148 1755315.00 567555.00 -0.94
149 1755320.00 567555.00 -0.92
150 1755325.00 567555.00 -0.90
151 1755330.00 567555.00 -0.88
152 1755335.00 567555.00 -0.86
153 1755340.00 567555.00 -0.83
154 1755345.00 567555.00 -0.81
155 1755350.00 567555.00 -0.79
156 1755355.00 567555.00 -0.77
157 1755360.00 567555.00 -0.75
158 1755365.00 567555.00 -0.73
159 1755370.00 567555.00 -0.71
160 1755375.00 567555.00 -0.69
161 1755380.00 567555.00 -0.67
162 1755385.00 567555.00 -0.65
163 1755390.00 567555.00 -0.64
164 1755395.00 567555.00 -0.62
165 1755400.00 567555.00 -0.60
166 1755000.00 567555.00 -9.96




Toa do

Tén diém Do sau (m)
X (m) Y (m)
167 1755400.00 567560.00 -0.61
168 1755000.00 567560.00 -90.97
169 1755005.00 567560.00 -9.96
170 1755010.00 567560.00 -9.95
171 1755015.00 567560.00 -10.03
172 1755020.00 567560.00 -9.88
173 1755025.00 567560.00 -0.78
174 1755030.00 567560.00 -90.72
175 1755035.00 567560.00 -9.62
176 1755040.00 567560.00 -0.47
177 1755045.00 567560.00 -9.36
178 1755050.00 567560.00 -9.23
179 1755055.00 567560.00 -9.17
180 1755060.00 567560.00 -9.00
181 1755065.00 567560.00 -8.87
182 1755070.00 567560.00 -8.60
183 1755075.00 567560.00 -8.17
184 1755080.00 567560.00 -71.76
185 1755085.00 567560.00 -7.43
186 1755090.00 567560.00 -7.25
187 1755095.00 567560.00 -7.06
188 1755100.00 567560.00 -6.84
189 1755105.00 567560.00 -6.66
190 1755110.00 567560.00 -6.42
191 1755115.00 567560.00 -6.26
192 1755120.00 567560.00 -6.02
193 1755125.00 567560.00 -5.91
194 1755130.00 567560.00 -5.68




Toa do

Tén diém Do sau (m)
X (m) Y (m)
195 1755135.00 567560.00 -5.54
196 1755140.00 567560.00 -5.51
197 1755145.00 567560.00 -5.30
198 1755150.00 567560.00 -5.07
199 1755155.00 567560.00 -4.88
200 1755160.00 567560.00 -4.71
201 1755165.00 567560.00 -4.47
202 1755170.00 567560.00 -4.31
203 1755175.00 567560.00 -4.10
204 1755180.00 567560.00 -3.88
205 1755185.00 567560.00 -3.63




