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LAP RAP MAY THU GPS RE TIEN TAI VIET NAM
PHUC VU CONG TAC TRAC PIA VA DIA CHINH

<

Tom tat:

TS. NGUYEN NGOC LAU
Dai hoc Bach Khoa TP. HCM

Gia thanh céac loai may thu GPS mot tan sé chinh xac van  muc cao. Diéu nay lam han'
ché kha nang ap dung céng nghé GPS vao cong tac Tréc dia va Dia chinh tai Viét Nam.
Chung t6i da nghién ctru st dung cac OEM GPS ré tién va Idp rap thanh cong may thu GPS
mot tan s tai Viét Nam vdi gia thanh chi bang 1/2 dén 1/3 nhép ngoai. Qua trinh do kiém
nghiém cho thdy may thu nay c6 th€ dinh vi cac dudng day ngdn hon 10km vdi do chinh
xac mm-cm, hoan toan dap tmg yéu cau cho cac tng dung dé chinh xac cao va trung binh

trong Tréc dia va Dja chinh.

1. Gidi thigu
ién nay 100% cac may thu GPS tai
Viét Nam déu nhap ngoai. Trong do
nhimg may thu dung cho muc dich
tric dia ré tién nhat 1a loai mét tan s6 ciing
c6 gia ban vai ngan USD (xem bang 1).

Pé do tuong ddi, ngudi str dung phai sit
dung it nhat hai may thu do déng thai. Co
nghfa chi phi téi thi8u d€ mua mét cap may
thu phai tir 4000 USD trd Ién cho may xuat
x( Trung Quéc va tir 8000 USD trd Ién cho
cac loai may khac. Biéu nay phan nao lam
han ché kha ning ap dung vao coéng tac
Tréc dia va Dia chinh & Viét Nam. Trong d6
chti yéu 1a dung dé do céc cap Iudi khdng
ché tuong duang véi cap dia chinh.

Véi mong mudn lam sao c6 thé ha gia
thanh ctia may thu GPS & Viét Nam, ching
t6i da nghién cru thir nghiém mot sé mo dun

GPS ré tién c6 kha nang cung cép dit liéu
do thé.

2. Th&r nghiém mé dun GPS cla
GARMIN

M6t may thu GPS tréc dia thudng bao
gdém 6 thanh phan cd ban dudc liét ké 3 hinh
1. Trong d6 bé phan GPS mé dun c6 thé
dudc xem |a trai tim ctia méi may thu. Day la
ndi dién ra qua trinh gidi ma tin hiéu thu
dudc tir cac vé tinh GPS dé xuét ra hai loai
tri do khoang cach: tri do ma (con goi gia cu
ly) va tri do pha séng tai. Théng qua su diéu
khién chung clia bd phan vi xtt ly, nhimg tri
do nay dugc ghi vao bo nhd néi clia may thu
hay hién thi ra man hinh cho ngudi st dung
xem va kiém tra. (Xem hinh 1)

Chat luong tri do clia mot may thu phu
thudc rat nhiéu vao qua trinh gidi ma ctia moé
dun GPS. Do dé bd phan nay thudng chiém

Bang 1: Gia béan ctia mét s6 may thu GPS trac dia mét tan s6

STT | Loai may thu GPS mét tan s6 Gia ban/1cai
1 | Leica Viva Uno 10 (T huy SY) 4000 USD
2  Magellan ProMark 3 (Phap) 4000 USD
3 | Trimble R3 (M) 4000 USD
4 | South S65 (Trung Quéc) 2000 USD

5 Hi Target HD8200 (Trung Quéc) 2000 USD
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ty 18 kha I16n trong toan bé chi phi clia mét
may thu. Bang 2 liét ké gia ban ca mé dun
GPS ctia mét s6 cong ty khac nhau. Trong
dé loai U-block LEA-6T va Garmin 15H/L
cung cép tri do pha trén nlra budc séng. Cac
loai con lai 1a nguyén budc séng. (xem bang
2)

Nhugc diém cla tri do pha nita budc
séng la lam gidm d6 tin cay cla qué trinh
stta chita trugt chu ky va giai tham s6 da tri
[2]. Tuy nhién uu diém ctia cac mé6 dun GPS
loai nay thuang cb gia thanh thap hon so véi
loai con lai. D& cé thé giam gia thanh thap
nhat clla may thu GPS, chung t6i da tap
trung nghién ctu cac OEM GPS ré tién cua

Garmin. (xem hinh 2)

Qua trinh thit nghiém trén cac mé dun
GPS clia Garmin da bat dau tir nam 2005,
khi chung t6i dua trén y tudng cla gido su
Antonio Tabernero Galan [1] dé viét ra phan
mém RINEXLogger. Phan mém cho phép
lay dit liéu tho tir mot s6 may dinh vi cam tay
GPS ctia Garmin dé hau x{ ly. K&t qua xr ly
dir liéu Garmin khi trén chung véi cac may
thu GPS chét lugng cao khac cho sai sé
khoang 5 mm trén dudng day dai 4.4 km [2).

Khé khan khi ding cac may dinh vi cam
tay Garmin 1a can phai cé6 may laptop dé
chira dir liéu thé (xem hinh 2). Trong khi
ngudn pin clia may laptop chi duy tri 2 dé&n

Hinh 1: Cac thanh phan cta mét may thu GPS
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Piéu khién |

SIMéd dun GPS
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B phan
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thu ghi

Bang 2: Gia ban ctia mét s6 mé dun GPS

STT | Loai GPS module mét tan so Gia ban/1cai

1 U-block LEA-6T (Thuy S¥) 350 USD

2 Ashtech DG14 (My) 2395 USD

3 Novatel OEMSTAR (Canada) 720 USD

4 Crescent GPS module (Canada) 300 USD

5 Garmin 25 series (My) Ngting s&n xuat
6 | Garmin 15H/L (MY) 54 USD
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3 gio. Do d6 chung téi chuyén sang thlr
nghiém cac OEM clia Garmin loai GPS 25
LP va GPS 15H/L (hinh 3). Bay la nhitng m6
dun GPS c¢6 mifc tiéu thu nang lugng nho,
c6 thé thu tin hiéu déng thdi clia 12 vé tinh
GPS. Két qua dinh vj khi xt ly dir liéu tir cac
OEM nay déu cho két qua rat lac quan [3,
5]. (Xem hinh 3)

3. May thu GPS “MADE IN VIETNAM”

TU viéc tht nghiém thanh céng cac OEM
clia Garmin, ching toi tién téi I3p rap may
thu GPS dau tién tai Viét Nam, dugc dat tén
la BKO1. May thu c6 cac théng s6 ky thuat
sau: (Xem bang 3, hinh 4)

Theo bang 3, may c6 kich thudc nhé gon

Hinh 2: L4y dit liéu thé cia may Garmin 12XL

Béng 3: Cac théng s6 ky thuat cia may thu GPS BKO1

Kich thudc - 20x40%x110 (mm)
_Trong lugng 300g
Manhinh . LCD 131x131 pixel, 12 bit mau
Ban phim _ 9 phim chic néng
GPSmédun  Garmin GPS 15H/L
'Bénhé  MicroSDcard 512MB
Bo vi xt ly Atmel mega 128
Nguén pin Li-ion 3.7V
Ang ten - Ang ten ngoai Garmin GA
, 25MCX, Yhongyu ZYAGP -S014
Ngbén ngir Tiéng Viét
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nhu mét dién thoai di ddng do do rat tién Igi
khi thu thap dir liéu ngoai thuc dia. Nguén
pin ctia may cé thé sif dung lién tuc trong 6
gid ma khong can sac lai. B6 nhg Micro SD
card 512MB cho phép may ghi lai d{t liéu do
vdi téc d6 1s lién tuc hon 24 gio.

May cé hai chic ning: (i) dinh vi diém
don thdi gian thuc véi dé chinh xac 5-15m va
(ii) luu lai dit lieu do dé hau x{ ly. Chang toi
sé nhdn manh chltc nang hau x{ ly tuong
d6i clla may 8 phan 4 vi chitc ndng nay c6
thé dap (mg cac (ng dung doi héi dé chinh
Xac cao va trung binh trong Trac dia va Dia
chinh.

4, Kiém nghiém

Dé kiém tra tri do xuat ra tir may thu GPS
BKO1, ching téi da so sanh chuing vdi cac tri
do tr mét may thu GPS chinh xac cao
Topcon Legacy E hay Leica system 500. Ca
hai may thu nay déu néi vao cling mét anten
Topcon LEGANT?2 (hay Leica AT 502) théng
qua mét bo chia tin hiéu (xem hinh 4). Thir
nghiém nay tao ra mét duong day “zero” ma
gia tri khao sat clia né sé cho ta sai sé dinh
vi clia ca hai may thu.

Bang 4 cho ta két qua viéc xt ly dudng
day “zero” theo mét s6 ca do khéc nhau. Gia
tri 16n nhat clia cac thanh phan dudng day
“zero” la 5mm khi danh cép may thu BKO1
vdi cac may thu Topcon Legacy E va Leica
system 500. Hinh 5 minh hoa cho tri do pha

va ma & dang hiéu déi cla cac may thu
TOPCON-BKO1. Sai s6 tri do pha khoang
£ 0.03 chu ky ~ + 6mm, d6i v4i tri do ma 1a
& 2m. Hinh 6 thé hién phan du tri do pha
hiéu déi L1 cGa cap may thu TOPCON-
BKO1 ngay 22-09-2011 c6 gié tri trung binh
la -1 mm véi sai s6 trung phuong 1a + 4mm.
Vi vay chuing toi két luan réng tri do pha L1
cla may thu BK01cé dd chinh xac vai mm.
(Xem hinh 4a, 4b, bang 4)

Céan luu y rng cac may thu GPS ngay
nay c6 sai s6 dé nhiéu chiém khoang 1%
budc séng [7]. Nghia Ia tri do pha L1 sé c6
sai s6 nhiéu t6i thiu 13 1%0.19m ~ 2mm.
Dai v4i tri do pha hiéu d6i L1 sé 1a 2mmx =
4mm. Nhu vay sai s& clla may thu BK01 /4
la hoan toan chdp nhan dudc va tuong
duong véi cac may thu GPS chinh xac cao.
(Xem hinh 5, 6)

Chung t6i tiép tuc thuc hién thir nghiém
thr hai trén mét dudng day dai 11km phan
b6 theo hudng Béng — Tay (xem hinh 7).
Theo tai liéu [3], cac dudng day phan bo
theo huéng Bong — Tay sé chiu anh hudng
clia tang dién ly nang né hon huéng Bic —
Nam va do d6 gay nhiéu khé khian cho cac
may moét tan s6. Cac may thu GPS chinh
xac Topcon Legacy E, Leica system 500
dugce st dung dé xac dinh dudng day nay
trude, roi sau d6 so sanh véi két qua dinh vi
clia cap may thu BKO1.(Xem hinh 7, bang 5)

Hinh 4: Hinh dang may thu GPS BKO01

May thu GPS

BKO1 5
Khe cam

<+—SD card

<—Khe cdm
sac dién

Ché tao tai Vigt Nam
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Hinh 4a: So d6 kiém nghiém may thu BKO1 véi Topcon Legacy E

Bo6 chia
tin hiéu

Hinh 4b: So d6 kiém nghiém may thu BKO1 vdi Leica system 500

Béng 4: Két qua xtr ly dudng day zero

So sanh vdi may thu North (mm) ' East(mm) | Up(mm) . Ngay do, chiéu dalca
s e : | do,t6cdo
Topcon Legacy E +2 +5 | 0 © 22-09-11, 30m, 1sec
Topcon Legacy E +1 +5 -2 | 24-09-11, 30m, 1sec
Topcon Legacy E +2 +2 +1 04-10-11, 110m, 1sec
Leica System 500 +3 0 -3 07-11-11, 90m, 10sec

Bang 5 cho két qua xtr ly dudng day theo
mot s6 phuang an khac nhau. Két qua xir ly
tri do L3 clia may thu Leica dudc coi la chinh
xac nhat (cho 8 dong dau clia bang 5), vi tri
do L3 c6 thé gidm dugc hon 90% anh hudng
clia tang dién ly. Dong 2 bang 5 1a két qua
XU ly tri do L1 cla may thu Leica. So véi L3,
L1 cho do léch huéng Béng 4-6¢cm con dé
cao dén 5-7cm. Nhu vay ngay ca cac may

thu chinh xac cao, két qua dinh vi dung tri do
L1 ciing kém chinh xac do anh hudng cta
tang dién ly. D6i véi may thu BKO1, khi xtr ly
L1 cb sai sd tuong tu: huéng Déng 3-6¢m,
dd cao 2-5cm (dong 4 bang 6).

Dé gidm anh hudng cla tang dién ly,
chdng téi hiéu chinh tri do L1 theo m6 hinh
Klobuchar [7], thi dd chinh xac cla huéng
DPoéng dudc cai thién dang ké va chi con &
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Hinh 6: Phan du trji do pha hiéu déi L1 cGia may TOPCON-BKO1

Hinh 7: Budng day thir nghiém theo hudng Bong - Tay
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Béng 5: Két quéa x(r ly dudng day 11km ngay 7-11- 2011

" May thu/tri do “North(m) | East(m) | Up(m) Ghicha
' Leica 500 L3 1305.298 -11652.498  -8.378 | T6c do thu 10s,
 Leica 500 L1 305.304 | -11652.460 | -8.309 | dotur13:22 dén
' Leica 500 L1 15:04
 hiu chinh 305.308 -11652.505 -8.312
. Klobuchar i 2ot : s
FRROTE "~ t306 300 -11652.439 -8.327 | Téc do6 thu 1s,
. BKO1 L1 hieu é do tir 15:07 dén |
e e | R R et

mic 1cm (dong 5 bang 5). biéu tuong tu
cling xay ra khi xtt ly L1 ctia may thu Topcon
va Leica.

5. Tém tat va két luan

Chuing toi da trinh bay su can thiét cla
may thu GPS ré tién phuc vu cho cac ing
dung dd chinh xac trung binh tai Viét Nam.
May thu GPS BKO01 c6 thé xem la may thu
chinh xac dau tién dudc 14p rap Viét Nam vdi
gia thanh du bao chi bang 1/2 may Trung
Quéc va 1/3 so véi may tir Chau Au va My.

Qua viéc do thr nghiém dudng day “zero”
va du’dng day 11 km, chung toi két luan rang
sai s6 tri do pha L1 clia may BKO1 & mirc vai
mm va hoan toan tuong dudng véi cac may
thu chinh xac cao. Do chinh xac dinh vi cac
dudng day ngan hon 10 km c6 thé dat vai
cm & thanh phan mat bang va do cao.

Tuy nhién, d& may thu trén c6 thé trd
thanh san pham thuong mai thuc su, ching
toi con phai thuc hién nhiéu viéc nhu thiét ké
lai mau ma cho phu hdp véi ngudi sir dung,
hoan thién phan mém xu ly tri do pha trén
nlta budc song. va lién két v6i mot doi tac
khac dé dua san pham ra thi trudng.O
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