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BAI 1. GIOI THIEU NOI DUNG THUC TAP

1.1. Phé bién ndi dung thue tap
Thanh 1ap ban d6 dia chinh ty 1& 1/500, dién tich do v& dur kién 3ha. Thoi gian thyc tip
moén hoc 15 tudn. (Theo dé cwong chi tiét hoc phan)
1.2. Chuén bi may méc, thiét bi
- M4y do (may thuy binh, thudc thép, mia, may toan dac dién tir Leica TS 06 plus)
- May GPS.
- Coc, ti€u, guong
- S6 do (S6 do gbc, do chiéu dai, do do cao)
- Bang v&, but, compa, thude,....
- May tinh xach tay
- Phin mém Dpsurvey 3.0
1.3. Khao sat dia diém thuc tip
Trén co s ban do dia hinh cin thanh 14p tién hanh khao sat thue dia khu vuc do vé dé

phuc vu cho viéc thiét ké Iudi, chon moc va do ve chi tiét ban do.



BAI 2. THANH LAP LUOI KHONG CHE BANG CONG NGHE GPS
2.1. Thiét ké lwéi khdng ché

Dinh vi GPS chi c6 thé thuc hién duge khi vi tri may thu dugc dat ¢ nhitng vi tri thuan
lgi cho thu tin hi¢u tur v¢ tinh GPS. Nhu da phan tich & cac chuong trude, tin hiéu GPS thudc
dai song radio cuc ngan, dé bi che chdn, do vay can bdo dam su thong thoang gilra v¢ tinh va
may thu.

Chon diém do GPS lién quan dén van dé thiét ké ludi GPS, ngoai mot s6 y€u cau vé
mat do diém, veé két cau hinh hoc cua mang ludi, cac diém GPS can phai bao ddm mot s6 yéu
cau riéng mang tinh dac thu ctia cong nghé¢ GPS.

Dé thiét ké ludi GPS va chon diém phai co duge cac ban d6 dia hinh tir ty 16 1:10000
dén 1:100000. Ngoai ra cling co thé s dung cac ban do giao thong dé phuc vu cho muc dich
nay. Tat ca cac diém do dy kién can dugc trién vi tri 1én ban d6 cung véi cac diém goc da biét.

Trong cac mang ludi tric dia truyén thong sir dung céc tri do goc - canh, thi diéu quan
trong khi chon diém la phai bao dam thong huong gitra cac diém. Déi v6i ludi GPS yéu cau
thong hudng gitra mot s cap diém chi can thiét khi phat trién luéi cip thap hon bang phuong
phap truyén thong.

Nguoi chon diém GPS phai luu ¥ dén diéu kién thong thoang 1én bau troi, co nhu vay
cac may thu tin hiu tir v¢ tinh khong bi can tro. Co nhiéu ngudn sai sé di duoc loai bo hoic
giam thiéu khi str dung tri do pha song tai de thuc hién phép do twong d6i trong cac mang luoi
GPS. Tuy vay ciing c6 mdt s6 nguodn sai so thuong lam giam d¢ chinh xac két qua do co lién
quan dén vi tri dit may thu GPS, nhu sai s6 do cac nguon gy nhiéu tin hiéu, sai s6 da duong
dan vv...Ching ta c6 thé xem xét mot s6 ngudn sai s6 c6 thé anh huong dén két qua do GPS,
va do d6 anh huéng dén chét luong mang ludi. Hiéu biét & vé cac anh hudng nay ching ta s&
van dung dé chon vi tri diém do thich hop.

Trong cac ngudn sai sd, thi sai s6 do da duong dan 1a ngudn sai s chii yéu dang quan
tam d6i v6i két qua dinh vi GPS. Céc tin hiéu di tir vé tinh dén mdy thu c6 thé qua nhiéu duong
dan do hién tugng phan xa tin hiéu. Hién tuong da dudng dan gay bién dang tin hiéu diéu bién
C/A code, P Code va anh hudng dén céc tri do pha song tai. Céc tin hiéu da dudng dan c6
thoi gian phat di cing nhau tir vé tinh, song khi dén may thu song khi dén mdy thu sé& bi thay
d6i Code va pha do hién twong phan xa khac nhau va phu thudc vao chiéu dai duong truyén
tin hiéu. Cac tin hiéu da duong dan bao gio ciing dén may thu cham hon so véi tin hiéu di theo
duong thang do phai trai qua mot quing dudng dai hon, chinh 1a duong di cta tin hiéu phan
Xa.

Téng thé tin hiéu dén anten s& dugc may thu xir 1y. Mdi quan hé hinh hoc giita cac vé
tinh vo1 may thu va vat phan xa duoc lap lai sau mdi ngay sao, do do hién tuwong da duong dan
cling xuat hién lip lai vao céac ngay lién tiép nhau. Hién twong 1p lai ndy c6 thé sir dung dé
phat hién hién tuong da dudng dan bang cach phan tich céac tri do tir nhiing ngay khac nhau.
Su tac dong cua tin hiéu da duong dan dén tri do khoang cach gia va tri do pha séng tai tuy
thudc vao cac yeu t6 khac nhau nhu cuong do va do cham tré cta tin hiéu phan xa khi so sanh
vo1 tin hiéu truyén théng, phu thudc vao déc tinh 1am suy giam tin hi€u phan xa cua anten va
phu thudc vao su tinh xao ctia may thu ciing k¥ thuat xir 1y s6 liéu.



Thong thudng, vat phan xa cuc bd s& thé hién rd tin hiéu da dudng dan. Néi chung,
hién trong da dudng dan tac dong mot cach ngiu nhién ddi vé6i tin hiéu tan s thap va tan sb
cao. Céc tin hiéu c6 thé bi phan xa boi v¢ tinh (da duong dan vé tinh) va boi cac vat xung
quanh may thu (da duong dan may thu). Anh hudéng da duong dan vé tinh, rat c6 thé duoc loai
bo trong hi¢u pha bac nhit ca cac tri do dbi v6i canh ngan. Tin hiéu phan xa thuong bi suy
yeu do véat phan xa. Mtrc do suy yeu nay phu thudc vao chét liéu cua vat phan xa, phu thudc
vao goc toi va goc tan xa. N6i chung, cac tin hiéu phan xa voi goc toi rat thip, trén thuc té
hau nhu khong bi suy yéu. Diéu nay d3 giai thich tai sao cac vé tinh c6 goc cao thap thuong
gay ra nhidu da duong dan c6 cuong d6 manh. Céc dinh toa nha xung quanh diém dit may thu
cling 12 mot méi trudng gy nén hién trong da duong dan dang ké.

Di v6i mot anten chuyén dong trong phuong phap do dong, anh huong cia da duong
dan thay d61 nhanh (lién tuc) do sy thay doi quan h¢ hinh hoc gitra anten va cac vat phan xa
xung quanh. Mot phan nhiéu da dudng dan cé thé bi anten tir chdi ti€ép nhan do hinh dang cua
anten.

Péng luu ¥ cac nhidu da dudng dan dén tir phia dudi may thu. Dya vao dang cta anten
sir dung ta phai luu ¥ dén bé mat dat phia dudi may thu. Thong thuong mat dudi 1a bé mat
kim loai c6 dang hinh tron hodc hinh vuéng. pé giam duoc nhiéu da duong dan thi tdt nhat n6
¢6 ciu tao dang cac hinh xuyén ghép lai. D6 1a cac vong kim loai nim ngang vé6i khoang rong
cO 1,5 budc song tai.

-~ Bé mat phan xa

Tin hiéu truyén thing N

Cac dai phat song cling gay nhiéu khi may thu tin hiéu tur vé tinh GPS. Néu may thu dat qua
gan cac tram  phat song nhu dai phat thanh, truyén hinh, rada v.v.. két qua do s& chiu anh huéng
clia cac ngudn tin hiéu do. Cac duong day dién cao ap cling gdy anh huong dén tin hiéu vé
tinh trude khi vao may thu néu may thu dit ngay dudi cac dudng day dién cao ap. Theo quy
trinh k¥ thuat do GPS cua Trung Qudc [ 11], may thu nén dit xa cac dai phat song trén 200 m
va xa duong tai dién cao ap trén 50 m.

Néu dit may thu GPS duéi cac rang ciy hodc dudi cac tan cdy, tin hiéu vé tinh s& bi
gian doan, duong nhién s€ anh huéng dén do chinh xac cua két qua do.



Qua nhiing phan tich trén, ching ta tl}éy rang ngudi lam cong tac chon diém, luoi GPS
phai luu y t61 nhimng kha nang lam giam chat lugng tri do GPS do cac ngudn sai s6 gay nén.
Tot nhat nén bo tri diém do sao cho géc mé 1én bau trdi (dang hinh nén) khong nho hon 150°
hoac 140°.
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May thu GPS j

Khi chon diém can tranh tao thanh cac canh bi che chan ddi xung. Trong nhiing
truong hop nay, kha nang quan sat cung so v¢ tinh 1a rat kho thuc hién va rat bat loi cho giai
doan x1r 1y so li¢u.

Khi thiét ké va chon diém GPS can luu ¥ t6i 3 diéu co ban sau :

- Céc vdt can xung quanh diém do c6 goc cao khéng qud 15° (hodc cé thé la 20°) dé
tranh can tin hiéu GPS.

- Khéng qud gdn cdc bé mdt phan xa nhw cdu kién kim logi, cdc hang rdo, mdt nudc
.VV., Vi chung co thé gay hién twong da dwong dan.

- Khéng qud gan cdc thiét bi dién (nhw tram phdt séng, dwong ddy cao dp..) c6 thé gdy
nhiéu tin hiéu.

Nhiing diéu néu trén la nhimg yéu cau quan trong nhat, ngoai ra con luu y b tri diém
gan cac duong giao thong dé dé di lai, rat ngan thoi gian do dac ludi. Thém vao d6 nén luu y
b6 tri diém GPS ¢ nhiing vi tri c6 nén dat 6n dinh va tranh kha nang nham 1an méc. Diém GPS

nén bd tri noi thong thoang 1én thién dinh va c6 noi dd xe néu can thiét. Mot luéi GPS xéc
dinh trong hé toa d0 nha nudc, tot nhat can két noi it nhat voi 3 diém cuia ludi nha nudce.

2.2. Chén moc lwéi khong ché

Tuy tung cap hang cta luéi GPS ma c6 nhitng quy dinh vé kich thude va cach thirc
chon moc phu hop.
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2.3. Thiét ké ca do

Thiét ké ca do (session do) la khau quan trong de thi cong luoi dat duoc cac yéu cau
kinh té - k§ thuat. Véi s6 lugng diém da xac dinh (bao gdm cac diém gbc va cac diém can xac
dinh) va tiry thudc vao sé luong may thu GPS sir dung, c6 thé tao ra cac ca do phu hop. C6
thé thiét ké ca do trén ban dd hodc trén so d6 di co vi tri so bd ciia cac mde.
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d. Dau moc GPS gan vao nui da
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2.3.1. Khai ni¢m ca do

Ca do la khai niém chi vi¢c may thu déng thoi thu tin hi€u v¢ tinh trong mgt khoang
thot gian nao do.

Ca do c6 thé tao thanh béi hai may thu tro 1én.

Dé phat hién sai s6 tho trong két qua do lu6i déng thoi ting d6 tin cdy va do chinh xac
cua mang ludi thong thuong cé thém cac ca do du.

2.3.2. Toc dé ghi va dp dai ca do
a. Toc @ ghi

Mot dic diém caa do GPS 1a cac tri do duge thuc hién tu dong, déu dan sau nhitng
khoang thoi gian nhét dinh. T4t ca céc tri do d6 s& duoc ghi lai trong bd nhé cua may thu theo
thoi gian trong hé thong gio GPS. Khoang thoi gian déu dan dé duogc goi 1a tbe 6 ghi. Khoang
thoi gian nay do nguoi do cai dat khi Iya chon cac tham sé trudce khi do.

Khi dinh vi twong dbi tinh, va tinh nhanh, nguoi ta thudng sir dung téc do ghi trong
khoang 5s dén 60s. Néu dit toc do ghi qua diy thi bo nhd ctia may thu s& nhanh day va thoi
gian xu ly s€ dai hon. Nguoc lai, néu dit toc do ghi qua thua s€ nhan duogc it tri do. Trong do
ﬁnh,’téc d6 ghi s6 liéu hop 1y thuong tir 15s dén 30s; trong d6 tinh nhanh nén trong khoang tix
5s dén 15s.

b. Po dai ca do

D¢ dai ca do 1a khoang thoi gian cac may thu trong ca do cung thu tin hi¢u hay chinh
1a khoang thoi gian chung tir khi bat may dén khi tat may cua cac may thu.

bJ dai ca do phu thudc vao céac yéu to:

- B6 chinh xac yéu cau khi xac dinh canh do, do cang lau thi cang chinh xac va nguoc
lai.

-S6 lugng v¢€ tinh quan sat dugc, s6 vé tinh it thi phai do lau va nguoc lai.
- Chiéu dai cta canh do, canh cang dai thi phai do cang lau va nguoc lai.

- May thu 1 tan hay 2 tan.

- Tinh trang che chan tai cac diém do.

Bang kién nghi khoang thoi gian do hop 1y cho truong hop quan tric tir 4 vé tinh tro
1én trong di€u kién khi tugng binh thuong.

Pé dai ca do theo chiéu dai canh

Chiéu dai canh (km) P dai ca do (phiit)
0-1 10 - 30
1-5 30 - 60
5-10 60 - 90
10 - 20 90 - 120

2.3.3. Thiét ké ca do



Viée thiét ké ca do phai dugc thyc hién trude khi do dac va phai xac dinh duoc may
thu nao dat tai diém nao, thoi gian bat may, tat may. Thiét ké ca do phu thudc vao céac yéu to
sau:

- Quy dinh cua quy pham

- D0 hinh ctia luéi

- S6 luong may thu sir dung

- Kha ning di chuyén giira cac diém trong ludi

- Két qua 1ap lich do

S6 lugng ca do tdi thiéu trong luéi duoc xac dinh theo cong thirc:

s—q
r—q
trong do: s 1a tong s6 diém trong ludi

n=

r 14 s6 may thu st dung
q 12 s6 1an dat may trung binh tai mdi diém do

Néu ki hiéu m 14 s 1an dat may lap lai tai mdi diém, thi sd lugng ca do dugc xac dinh
theo cong thuec:

n=—
-

Viéc thiét ké ca do theo s6 may thu st dung duoc tién hanh 1an luot theo tung ca. Mbi
ca s€ lién két dugc r diém, trong do can dam bao co it nhat 2 diém go6i. Can thiét ké sao cho
cac canh cua cac do khac nhau khong cat chéo nhau. Thiét ké ca do lién ti€ép nhau va tir ngoai
vao trong. Cang vao trong s luong diém goi cang nhiéu.

Vi du: Cho lugi GPS nhu hinh 4-7, c4c canh do két ndi v6i nhau theo do hinh dang tam
giac hodc da giac, st dung 4 may thu.

GPS-02 GPS-03 GPS-04

LI GPS-05

GPS-08

GPS-07
Sor do6 thiét ké ca do
So luong ca do tdi thiéu cua mang ludi trén:

8



n=

Vayn=4 cado
Sau khi thiét ké trén so dd luéi, ta 1ap bang thiét ké ca do nhu sau:

Bdng két qua thiét ké ca do

Thoi gian

Cado | Maythul | Maythu2 | Maythu3 | May thu4

Batmay | Tat may
1 GPS-01 GPS-02 GPS-08 GPS-09 t1 t'
2 GPS-03 GPS-02 GPS-04 GPS-10 t2 to'
3 GPS-06 GPS-05 GPS-04 GPS-11 t3 t3'
4 GPS-05 GPS-08 GPS-07 GPS-10 ta t4'

2.4. Do dac thuec dia

2.4.1. Cdc yéu cdu ky thudt co béin

Yéu cau ky thuat co ban khi do GPS céc cap phai phu hop véi quy dinh dugc néu trong
bang.

Bdng Yéu cau ky thudt co ban khi do GPS cdc cdp

Hang muc Cap hang | Hang | Hang | Hang | Cap 1 | Cap 2
Phuwong phap I 11 v

Goc cao cua vé tinh (°) | Do tinh tinhnhanh | >15 | >15 | =215 | =215 | >15

S(z luqng vé tinh quan Do tinh tinh nhanh >4 B B B B
trac dung duogc >5 >5 >3 > 5

S6 lan do lap trung Do tinh tinh nhanh | >2

binh tai tram >2 >16 | 216 | >21.6
Thoi gian quan tric: >60 | >45 | >45 | >45
D¢ dai thoi gian thu tin | Do tinh tinh nhanh | >90 | _ B _ _

hi¢u ngan nhat (phut) 220 213 215 215

Tan suét thu tin hiéu (s) | Do tinh tinh nhanh | 1060 | 10:60 | 10+60 | 1060 | 10+60

2.4.2. Céng tic chudn bi
Cong tac chudn bi bao gdm cac ndi dung sau:

- Tru6c khi do can kiém tra cac may thu GPS va cac thiét bi di kém theo (chan may,
dinh tam quang hoc, 6c noi, thudc do dd cao anten).

- Chuan bi ngudn dién dam bao may thu du hoat dong.

- Kiém tra by nh¢ cua may dua dé luu dir lidu.
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- Cai dit cac tham sé do phu hop nhu gbc ngudng, toc d6 ghi, v.v...
- Chuén bi phuong tién lién lac nhu bd dam hodc dién thoai di dong.
- Chuén bi phuong tién di lai dé di chuyén may theo dting lich do.
- Chuén bi s6 do, bat ghi chép, so d6 ludi va lich do d 1ap.
- Chuan bi dong hd bam thoi gian.
- Chuén bi mot s vat dung khac nhu 40 mua, 0, v.v...

2.4.3. Cac thao tac tai tram do

Po dac trong ludi GPS 1a viéc st dung may thu GPS thu tin hi€u v¢ tinh tai cac diém
ludi theo cac ca do da thiét ké. May thu GPS 1a thiét bi dién tir hién dai, tu dong thu va ghi so
ligu. Cong viéc cua nguoi do twong doi don gian, cu thé lam cac cong vige sau:

a. Ldp anten vao mdy thu
b. Pinh tém va cdn bang mdy

Nguoi do dit chan may 1én diém do, doi diém dinh tim dé may nhd bo phan dinh tim
quang hoc gan trén dé may.

Dua vio bot thuy gan trén dé may, tién hanh can bang may.
c. Bé tri mdy

Sau khi dé dinh tam va can bang dé may dat may thu Ién dé may, r0i c6 dinh may thu
trén dé may bang oc n01 Pé khic phuc sai s6 do 1éch tam pha anten khi dat may can chu y
quay 16go ciia may vé huéng Bic (sai s6 khoang 5°).

d. Do cao anten

Str dung thude chuyén dung do d6 cao anten. Can ndm viing cac phuong phéap do cao
anten doi voi ting loai may thu. Thong thuong khong do duoc chiéu cao thyc ctia may thu
(chinh 1a khoang céch tir tim pha anten dén tam mdc) ma phai do canh huyén (Hinh 4-8), va
khai bao dung kiéu do dé phﬁn mém tinh ra dd cao thuc. PO cao thuc cta anten c6 tac dung
cl}uyén céc tri do (gia s6 toa do) tinh tir tim pha anten vé tdm mdc, do d6 can do chinh xac
dén mm.

A
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Po cao anten

Thong thudng do canh huyén ciia tam giac tinh tir mau do cao hodc mép ngoai anten
dén tdm moc, do cao thuc cua anten (h) dugc tinh theo cong thuc:
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