Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 36 (2015): 88-96

Tap chi Khoa hoc Truéng Dai hoc Can Tho

h

website: sj.ctu.edu.vn

KHAO SAT MQT SO KY THUAT PINHVI , ]
TRONG VIEC NANG CAO PQ CHINH XAC CUA THIET BI THU GPS GIA RE

Nguyén Chanh Nghiém', Trin Nhyt Thanh' va Nguyén Chi Ngon'
! Khoa Céng nghé, Truwong Pai hoc Can Tho

Thoéng tin chung:
Ngay nhan: 22/12/2014
Ngay chap nhan: 26/02/2015

Title:

Evaluation of positioning
techniques for precision
enhancement of low-cost
GPS receiver modules

Tir khoa:
GPS, RTK, gia ré, chinh xac

Keywords:
GPS, RTK, low-cost,
precision

ABSTRACT

In order to implement precise farming, it is crucial to obtain precise
positions of agricultural machineries, unmanned aerial vehicles, etc. With
the current under-developed Global Navigation Satellite System
infrastructure, it is difficult to implement precise positioning due to the
high cost of the precise positioning system. The aim of this research
is to evaluate the precision of low-cost GPS recievers with different
positioning techniques, especially Real-Time Kinematic GPS. Preliminary
experimental results showed that an RTK-GPS system with self-built base
station could achieve positioning precision of 0.2 m when the rover moved
in a predefined route. It is promising that low-cost GPS receivers and
antennas can be used to implement precise farming where positioning
precision is acceptable within 0.2 m.

TOM TAT

Dé c6 thé trién khai néng nghiép chinh xdc, viéc xdc dinh vi tri ciia may
nong nghiép, mé hinh mdy bay khong nguoi ldi,... la diéu kién hét sirc can
thiét. Trong diéu kién ha tang hé thong vé tinh dmh vi toan cau GNSS ciia
Viét Nam chwa hoan thién, viéc ung dung cac hé thong dinh vi chinh xac
c6 gid thanh cao gap nhiéu khé khan. Nghién ciru nay nham khdo sat do
chinh xdc ciia mét s6 ky thuat dinh vi, dac biét la dinh vi dong thoi gian
thue RTK-GPS, cho hé thong chi sir dung mdy thu GPS gid ré. Két qua
thue nghiém doi v6i hé RTK-GPS véi tram co s6 tw xdy dung cho thay sai
s6 Vi tri ciia tram dong khoang 0,2 m khi tram dong di chuyén theo mot
quy dao dinh truéc. Két qud ndy cho thdy mady thu va ang ten GPS gid ré
c6 thé dwoc img dung de trién khai thir nghiém mét so vmg dung néng
nghiép chinh xdac véi sai s6 chdp nhdn vao khodng 0,2 m.

1 GIOI THIEU

nhiéu ky thuat dugc dé xudt nhu GPS vi
sai (Differential GPS), PPP (Precise Point

Hé théng dinh vi toan cau (GPS — Global
Positioning System) déng mot vai trd rat quan
trong trong cac tng dung khdo sat va dan huéng.
Tuy nhién, c6 nhiéu yéu t6 anh huong dén do chinh
x4c cia GPS nhu sb luong vé tinh vao thoi diém
quan sat, diéu kién ting dién ly, chit lugng may
thu GPS... Dé ting do chinh xac trong dinh vi,
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Positioning), hdu xu ly (Postprocessing), RTK-
GPS (Real-time Kinematic GPS). Trong cac ky
thuat nay, RTK-GPS 1a mét trong nhitng k¥ thuat
t6t nhat va co thé giap hé thong dinh vi dat do
chinh xic dén cép d6 centimet (Takasu and
Yasuda, 2008). Tuy nhién, viéc ing dung k¥ thuat
RTK-GPS gip nhiéu kho khin do chi phi dau tu hé
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RTK-GPS qua cao (tir 15.000 USD dén 60.000
USD) (Grisso et al., 2009).

Gan day, co nhiéu nghién ciru danh gia kha
nang ung dung cia RTK-GPS véi cac may thu
GPS gia ré chi st dung tan s6 L1 cua hé théng dinh
vi toan cau (Jensen et al, 2012, Takasu and
Yasuda, 2008, Takasu and Yasuda 2009). Cac may
thu GPS gi4 ré nay can phai c6 kha ning cung cap
dir liéu tho nhu gia cu ly (pseudorange), pha song
mang, lich sao (satellite ephemeris), dé tinh toan
toa do chinh xac vi tri cia anten thu. Nghién ctru
khao sat do chinh xac ctia h¢ RTK-GPS cho ung
dung néng nghiép khi tu thiét lap tram co s& cua
Jensen va ctv. (2012) cho thdy c6 hon 95% céc sai
s6 ndm trong khoang 0.2 m. Trong mdt thi nghiém
khéc cua Layton va ctv. (2014), 6 chinh xac dugc
nang lén dén centimet khi tin hiéu hiéu chinh tir
tram co s& quéc gia dugc str dung thay cho viéc tu
thiét 1ap tram co s6.

Trong diéu kién co s& ha ting GNSS chua hoan
chinh nhu & Pdng bang song Cru Long, viéc trién
khai néng nghiép chinh xac con gip nhiéu kho
khan vi hé théng dinh vi chinh xac c6 chi phi dau
tu cao. Bén canh cac may modc nong nghiép, cac
may bay mo6 hinh khong nguoi 141 ing dung trong
noéng nghiép chinh xac dang dugc quan tdm. Tuy
nhién, may thu va ng ten lap trén cac may bay nay
can phai nho gon va nhe. Pa s6 cac may thu va ang
ten gia ré déu co thé dap ung duoc yéu ciu nay
nhung d¢ chinh xac khong cao. Dé c6 thé som phat
trién cac img dung noéng nghiép chinh xéac, nghién
ctru nay khdo sat mot ) k¥ thudt dinh vi trong viéc
nang cao d6 chinh xac cua cac may thu GPS gia ré
trong diéu kién hién nay.

2 PHUONG PHAP NGHIEN CUU
2.1 Thiét bi
2.1.1 Phan mém

Trong nghién ctru nay, thu vién mi ngudn mo
RTKLIB phién ban 2.4.2 (Takasu, 2013) dugc su
dung. Mot sb tinh ning ndi bat ciia phan mém nay
gém 6 kha ning hd trg cac giai thuat dinh vi chinh
x4c v6i hau hét cic hé thong vé tinh (GPS,
GLONASS, Galileo, QZSS, BeiDou va SBAS), hd
trg nhiéu ché do dinh vi (Single, DGPS/DGNSS,
Kinematic, Static, Moving-Baseline, Fixed, PPP-
Kinematic, PPP-Static va PPP-Fixed). Ngoai ra,
RTKLIB con hd trg truyén dir lidu thong qua
Serial, TCP/IP, NTRIP, va hd trg nhiéu dinh dang
dir liéu cai chinh nhu RTCM 2.3, RTCM 3.1,
RTCM 3.2,...
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Trong nghién ciru nay, Ung dung chuong
trinh Real-Time Positioning (RTKNAVI) va
Communication Server (STRSVR) cua thu vién
RTKLIB dé thuc hién cong viéc dinh vi va truyén
dir liéu mot cach tuong tmg. Cac dd thi thé hién vi
tri va sai s dinh vi dugc vé béng chuong trinh
RTKPLOT. C6 hai ché d¢ dinh vi dugc sir dung.
Ché do PPP Static (dinh vi chinh x4c diém tinh)
ding dé xac dinh vi tri ciia d6i tuong ding yén tir
mot may thu GPS c6 hd tro ngd ra thd (raw data).
Ché d6 Kinematic (RTK-GPS) dugc dung dé xac
dinh vi tri chinh xéac cta dbi tuong di chuyén hay
tram dong (rover station) bang cach st dung thém
dit liéu GPS thd cia tram co s& (base station)
truyén dén tram dong trong subt qua trinh hoat
dong. Tram co so ¢6 vi tri ¢d dinh va toa do chinh
x4c biét trude.

2.1.2 Phan cing

Trong nghién cru nay, may thu GPS va ang ten
ctia hang u-blox dugc dung vi c6 nhimg diém ndi
bat vé tinh ning va gid. Hai loai may thu GPS
NEO-6P va NEO-6T cia hang u-blox dwoc s
dung. Ca hai loai may thu nay déu 1a may thu mot
tan s6 L1 (1575.42 MHz), ho tro hé thong SBAS
(Satellite-Based Augmentation Systems) (gdm cac
hé WAAS, EGNOS, MSAS), va déu c6 kha ning
cung cép dit liéu tho.

pé nang cao d¢ chinh xac trong dinh vi, mot
tram co s& voi vi tri anten ¢ dinh duoc thiét lap dé
cung cip dit liéu GPS tho cho d6i twong di chuyén
hay tram dong (rover station) dé tram dong co thé
tinh dwoc toa d6 chinh xac cua nd. Tai tram co so,
may thu GPS LEA-6T va ang ten tang kém dugc
sir dung. Tong gia tién cua hai thiét bi nay khoang
150 USD. Tram dong str dung may thu GPS NEO-
6P cua hang u-blox (gia khodng 180 USD) va ang
ten ANN-MS-0-005 cua hang u-blox (gid khoang
31 USD) dugc st dung cho tram di dong.

2.2 Phwong phap nghién ciru

2.2.1 Mo ta thi nghiém

Trong nghién ctu nay, cac thi nghiém duoc
thuc hién dugc phan thanh hai nhém, gém co thi
nghiém tinh va thi nghiém dong. Thong tin cua cac
thi nghiém duoc tom tit & Bang 1. Pbi véi thi
nghiém tinh, viéc dinh vi dwoc thyc hién véi ché
dd dinh vi thong thuong hay standard positioning
(vi tri tinh tr gid cy ly ciia 4 v¢ tinh) va ché d6 dinh
vi chinh xac (can thong tin gia cu ly va pha song
mang) (Tasaku, 2013b). Céc thi nghiém nay dugc
thuc hién nhim danh gia hi€u qua cua giai thuat
dinh vi chinh x4c diém. Tuy nhién, diéu cin luu y
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1a giai thuat dinh vi chinh x4c diém cin nhiéu thoi
gian dé hoi tu. Trong truong hop may thu GPS mot
tan s6 (L1), giai thut c6 thé mat dén hang gio dé
cho két qua dinh vi chinh xac (Jensen va ctv.,
2012) va ciing ¢6 kha nang giai thuat cling khong
thé hoi tu (Witchayangkoon, 2000).

Thong thuong dé c6 thé ting do chinh xéc trong
dinh vi ¢ tram dong, tram dong can phai tinh toan
vi tri hién tai tir tin hiéu GPS cua minh va tin hiu
cai chinh hay tin hi¢u GPS thé nhan tir tram co sé

Bang 1: Théng tin vé cic thi nghi¢m
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¢6 toa do chinh xac biét trude. Do han ché vé thiét
bi dinh vi chudn c¢6 d6 chinh x4c cao, toa do cla
tram co s& dugc xac dinh thong qua viéc dinh vi
tram co s& trong mot khoang thoi gian dai dé dam
béo toa do tim duge ¢o sai s6 nhd nhét thong qua
giai thuat dinh vi chinh xac diém khi st dung ché
do PPP Static ctia chuong trinh RTKNAVI (Hinh
1). Sau khi tim duoc toa d§ cua tram co so, thi
nghiém & ché do dong (Kinematic) dugc thuc hién
dé danh gia kha nang dinh vi cua tram dong (rover)
st dung may thu GPS gia ré.

Thi nghiém Ché dp Muc dich Phin clmg
Thi nghiém finh - Dih Vi thong thudng _ ngﬂ? ml}; L‘iif C it ota giai My thu NEO-6P va ang ten
ghie - PPP Static gla ueu q g4 ANN-MS-0-005

thuat dinh vi chinh x4c diém

Thi nghiém dong - Kinematic

- Banh gia hiéu qua cua giai
phap RTK-GPS (dinh vi dong
thoi gian thuc)

Tram co so: may thu NEO-6T, ang
ten dang patch twong thich

Tram dong: may thu NEO-6P, ang
ten ANN-MS-0-005

-

==

Troposphere Correction

Options - A
Settingl | Setting2 | Output | Statistics| Positions| Fies | Misc |
Positioning Mode |PPP Static - |
. . Single
Frequencies / Fiter Type
a / Fiter Typ DGPS/DGNSS
Elevation Mask () / SNR Mask (dbHz) Kinematic
Static
Rec Dynamics / Earth Tides Correction  Moving-Base
. Fixed
TIonosphere Correction PPP Kinematic

PPP Static

PPP Fixed |
Satelite Ephemeris/Clock | Broadcast ¥
sat PCV Rec PCV Ph-wWindup | | Reject Ecl [ ] RAIM FDE
Excluded Satelites (+PRN: Included)
GPs [leLo [Galieo [1qzss []sBas [ ] BeiDou J
|
[ Load “ Save ] [ QK H Cancel ]

Hinh 1: Giao dién cAu hinh ché dd PPP Static cho RTKNAVI

2.2.2 BO tri thi nghiém

Thi nghiém & ché do tinh v6i may thu GPS
NEO-6P cua u-blox duoc thuc hién dé xac dinh toa
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do cua tram cd so. Ang-ten duge str dung 1a loai
ANN-MS-0-005 cia u-blox. Doi v6i thi nghiém
tinh & ché d dinh vi thong thudong (may thu GPS
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tinh todn vi tri va xut dit liéu vi tri ¢ ngd ra), phan
meém u-center phién ban 8.10 (u-blox AG) dugc sur
dung dé thu thap dir liéu (Hinh 2a). Khi thyc hién &

Anten cua
tram co sO

\4
Phan mém
u-center

May tinh tai tram co s¢
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ché do PPP Static, chuong trinh RTKNAVI cta
thu vién RTKLIB dugc st dung (Hinh 2b).

Anten cua
tram co SO

\ 4

Chuong trinh
RTKNAVI

May tinh tai tram co s&

(a) (b)

Hinh 2: B$ tri thi nghiém tinh véi (a) ché d¢ dinh vi théng thwdng va (b) ché dé dinh vi PPP Static

Anten cua Anten cua

tram co s& ; tram dong

Két nbi Wi-Fi
Y A 4 .

Phan mém Phan mém File

STRSVR RTKNAVI
May chi TCP May t& TCP

Hinh 3: B6 tri thi nghi¢m dgng

Khi x4c dinh dugc vi tri cia tram co s&, may
thu GPS NEO-6P duogc str dung cho tram dong va
LEA-6T dugc su dung cho tram co s& dé thiét lap
hé thong RTK-GPS cho thi nghiém dong. Trong thi
nghiém dong, dir li¢u vi tri tir tram co s¢ (dir ligu
tho) s& duoc guri dén tram dong thong qua két ndi
Wi-Fi. Tram ddng s€ tinh toan vi tri chinh xac cta
minh dya vao dir li€u vi tri (dir liéu tho) thu duogc
tr may thu GPS cua tram dong va dir li€éu nhan
duogc tir tram co s& (Hinh 3).

3 KET QUA

Céc thi nghiém ¢ ché do tinh (Static) va dong
(Kinematic) trong nghién ctru nay duoc thuc hién
tai sdn bong chuyén Khoa Cong nghé, Pai hoc Can
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Tho, tir thang 5 nam 2014 dén thang 11 ndm 2014.
Céc thi nghiém dwoc thu(; hién trong nhiing thoi
diém troi trong va twong doi it may.

3.1 Thi nghiém tinh

3.1.1 Dinh vi thong thuong

Trong thi nghiém nay may thu GPS NEO-6P
duogc sir dung dé thu thap toa d6 cua mot diém tinh
trong thoi gian dai (gan 36 gio, tir lic 12:39:54
GPST ngay 11/11/2014 dén lac 00:28:11 GPST
ngay 13/11/2014). May thu dugc st dung vdi cac
thong s6 cai dat thong thuong, nghia 14 tinh vi tri tir
gia cu ly cua 4 v¢ tinh. Két qua thi nghiém & Hinh
4 cho thdy d6 léch vi tri nho nhét theo phuwong
DPoéng-Tay va Bic-Nam it nhat 1a +£5 m. D6 1éch vi
tri theo phwong thing dimg 1én dén £10 m.
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18:00
Hinh 4: P§ 1éch vi tri theo thoi gian khi thu thip true tiép tir may thu GPS

00:00

3.1.2 Dinh vi véi ché d¢ PPP-Static ciia RTK-LIB

Thi nghiém nay dugc thyc hién dé xéc dinh toa
d6 chinh xac ctia mot diém tinh nham muc dich xéac
dinh toa do cua tram co sé trong didu kién thiéu
thiét bi dinh vi toa do cia tram co s¢ voi do chinh
xéc cao, dong thoi dung dé danh gia giai thuat dinh
vi chinh x4c diém so vé6i cach dinh vi thong thuong
cua cac may thu GPS gia ré.

Trong thi nghiém nay, chuong trinh Real-Time
Positioning (RTKNAVI) cta thu vién RTKLIB
duogc st dung & ché do PPP Static. Dit liéu tur may
thu GPS NEO-6P va ang ten ANN-MS-0-005 dugc
thu thap va x@r 1y thong qua chuong trinh (rng dung

06:00

12:00 18:00 00:0

RTKNAVI dugc cai trén laptop (Hinh 2b). D
liéu dugc thu thap trong 25 gio, (tor 11/7/2014-
14:45 dén 12/7/2014-15:48 GPST), tong s6 mau la
87483 mau va s6 vé tinh nhin thiy duoc tir 8 dén
15 vé tinh.

Phan tich 27152 mau dir liéu sau cung cho thiy
P-Value nhé hon 0.05, gia tri trung binh va d¢ 1éch
chuin duoc thé hién & Bang 2. Vi tri tram co s& va
d6 léch vi tri theo thoi gian trong khoang thoi gian
tir 0:00 gioy dén 15:48 GPST ngay 12/7/2024 dugc
thé hién & Hinh 5. Vi tri d hoi tu va khoang dich
chuyén theo cac phuong téng hop tir Hinh 5 duoc
trinh bay ¢ Bang 3.

N
4
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Hinh 5: (a) Vi tri do va (b) d léch vi tri theo thoi gian trong thi nghiém tinh véi ché dd PPP-Static
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Bing 2: Gi4 tri trung binh va d9 1éch chuén ciia toa d9 tram co sé do trong thi nghiém tinh

i Phuong
Gia tri " - Z 2 .
’ Dong-Tay Bac-Nam Thang dirng

Trung binh 105.76720180° 10.03288687° 15.2328m

D léch chuan 0.00000034° 0.00000024° 0.0562m
Bang 3: D§ léch ciia vi tri tram co sé& do trong thi nghiém tinh.

Phwong dich chuyén Dong-Tay Bic-Nam Thing dirng

Khoing dich chuyén (mét) 0.28 0.1 0.9
Bang 4: D¢ 1éch vi tri tram dong do & trang thai tinh trong thi nghiém dong

Phwong dich chuyén Dong-Tay Bic-Nam Thfing dimg

Do 1€ch vi tri (mét) 0.14 0.09 0.2

i |

- ]
-

(a)

3.2 Thinghiém dong

Thi nghiém nay nhim dénh gia kha ning tmg
dung cua hé¢ RTK-GPS st dung cd may thu GPS
gia ré va ang ten gid ré cho tram dong va tram co
s0. Thi nghiém dong dugc thuc hién & ché do
Kinematic v6i hai trudng hop: tram dong ding yén
va di chuyén theo hinh vuéng. Khoang cach tir
tram co s¢ to1 khu vuc thi nghiém khoang 100 m.

Thi nghiém duogc thiét ké nhu Hinh 6. Tram
dong gém mdt may tinh laptop cai dat thu vién
RTKLIB dé thyc hién thu thap dir liéu, xir Iy va luu
trlt dit li€u tr may thu GPS NEO-6P va tir tram co
so g qua. May tinh duoc dat trén mot xe lan. Ang
ten va may thu GPS NEO-6P dugc gén trén mot tru
cao duoc gén ¢d dinh vao bén trai cua xe lan sao
cho tryc ctia tru tring véi truc thang dimg ciia banh
xe phia trudce bén trai.

Thi nghiém 1: Tram dong ding yén

Vi tri tram dong thu» thap duoc sau 10 phut &
trang thai tinh dugc thé hién ¢ Hinh 7. Chuong
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(b)

Hinh 6: (a) Tram dong va dia diém thi nghiém. (b) Tram dong trén quy dao

trinh tim dugc 10i giai vi tri 1a FIX — tinh duoc s6
budc song tir cac vé tinh dén dng ten — sau 2 phut
bat dau va ti 18 1oi giai FIX 1a 35% (Hinh 7b).
Khoang dich chuyén vi tri trong thi nghiém nay
duoc thé hién qua Bang 4.

Thi nghiém 2: Di chuyén theo hinh vudng

Trong thi nghiém nay, tram dong s& di chuyén
bam theo quy dao hinh vudng (duong ké cua san
bong chuyén) v6i 30 dai canh 9 m. Do vitri X, Y
ctia tram dong trén mat phing ngang trang voi vi
tri cua banh xe, quy dao chuyén dong cua tram
dong dwoc dam bao bang cach di chuyén tram
dong sao cho banh xe ludn chuyén dong trong gidi
han d6 rong 60 cm cia duong ké cia sin bong
chuyén (Hinh 6b). Tram dong dwoc ngudi diéu
khién dich chuyén cham va déu dé tram dong dich
chuyén véi téc do6 6n dinh nhat co thé. Toc do
trung binh ciia tram dong tinh toan duoc bang phan
mém 1a 0.2 m/s. Két qua sau khi tram dong Kkét
thiic 1 vong va két thuc 3 vong di chuyén theo quy
dao duoc 1an luot thé hién ¢ Hinh 8a va Hinh 8b.
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Trong thi nghiém nay, ti 1¢ 101 g1a1 Fix la 68.8%, h¢
thong ¢6 do chinh xac cao va sai s so voi duong
chuén khoang 0.3 m.

Thi nghiém dugc 1ap lai vao mot ngay khac voi
viéc di chuyén 9 1an bam theo quy dao hinh vuéng
nhu trude. O thi nghiém trudc, thi nghiém dugc bét
déau sau khi c6 1oi giai FIX va vi tri tram dong tinh
toan dugc c6 dg sai 1¢ch nho (Hinh 7b). Tuy nhién,
lan thi nghiém nay dugc bit diu sau khi toa do
tram ddng c6 do sai 1éch nhd mac du chua tim
duoc 101 giai FIX. T vong thu 5, toa do véi 10i
giai FIX dugc tinh toan (Hinh 9). Két qua thi

0.04

0.1
g 0.1 s (w)
=]
0.05
0.00
3
= .05
U0 (m)
0.1
2 0.2
=
2an 03
Okmh = 1
0.12 0.08 0.04 0.00 0.04 0.08 09:08

(a)
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nghiém & 4 vong quy dao dau véi 10i giai FLOAT,
tram dong v€ dugc duong di hinh vudng va 4 quy
dao gan nhu tring nhau. Nam quy dao hinh vudng
sau do cua tram dong c6 cac vi tri voi 1oi giai FIX
chiém da sb va cic quy dao nay ciing gan nhu
trung nhau. Tuy nhién, c6 su sai l¢ch gilra duong di
ctia 4 quy dao dau (10i giai FLOAT) va 5 quy dao
con lai (101 giai FIX) vao khoang 0.27 m (Hinh 10).
Su khac biét két qua giita 101 giai FLOAT va 1oi
giai FIX 1a do 10i giai FLOAT chua thé tinh duoc
chinh xac s& nguyén lan budc song twong Gmg véi
khoang cach tir vé tinh dén anten.

Lot giai FLOAT

ORI= 10.033044604° 105, 767057142° 2.5056m
AVE=0.0233m STD=0.0188m RMS=0.029%m

AVE=-0,0003m STD=0,0173m RMS=0,0173m

~— ;
M, = i g
Nl s
ol
e,
A
=4 AVE=-0.1155m STD=0,0685m RMS =0, 1346
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Hinh 7: (a) Vi tri va (b) dd léch vi tri ciia tram dong & trang thai tinh theo thoi gian trong thi nghiém dong

N #.03:17, 17/8/2014, GPST N Van téc: 0.2m/s
< i o < $ T THR FIX: 44.5%
o o~ f
e Start point —* .-@
B ad
T T 1 /
"? 0 “'-‘ L ;

im "_' : im
-12 -10 -8 -6 -4 -2 0 -12 -10 -8 -6 Y g -2 1]
(a) (b)

Hinh 8: Vi tri tram ddng sau (a) 1 1an va (b) 3 lin di chuyén theo quy dao hinh vuéng
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Loi giai FLOAT L(‘yi giai FIX
E-W (m)
u \
/ } \
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0
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0.0 [ ”“‘"“M"mvww
Loi giai FLOAT 1
03 03:20 03:25 03:30 03:35 03:40 03:45 03:50 03:55

Hinh 9: Vi tri tram dong theo thoi gian trong 9 1an di chuyen theo quy dao hinh vudng

N —i— i T
{ /.v" - Léi gidi FLOAT
) y " Loi gidi FIX
/ .
™~ ,K .
4'/ \\'“-_
S Ay
/ 4
"4 9¢
% )
\\\\. / 7
VI im
o =
) -12 -10 -8 -6 -4 -2 0 2

< L&i giai FLOAT

0.27m

Lo giai FIX

Van toc: 0.2m/s

Ti 1é FIX: 39.8% 10.om

Hinh 10: Vi tri tram ddng sau 9 lan di chuyén theo quy dao hinh vudng

4 KET LUAN VA DPE XUAT

Trong nghién curu nay, mot sb ky thuat dinh vi
dugc sir dung dbi voi may thu GPS (NEO-6P va
LEA-6T) va ang ten gia ré (ANN-MS-0-005) thong
qua hai thi nghiém tinh va dong. Két qua thi
nghiém cho théy k¥ thuat dinh vi dong Real-Time
Kinematic GPS c6 thé duoc 4p dung dé nang cao
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d6 chinh xé4c cia hé thong may thu va dng ten gia
ré (chi sir dung tan s6 L1 va c6 thé cung cap dir
li¢u tho) so vai viée dinh vi thong thuong hay dinh
vi chinh xé4c diém. Khi ap dung k¥ thuat RTK-GPS
sir dung phan mém RTKLIB cung véi viée ty xay
dung tram co s&, d§ chinh xac trong tinh toan vi tri
tram dong ¢ trang thai tinh dat dugc khoang 0.2 m.
Thi nghiém vé6i tram dong di chuyén theo mot quy
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dao hinh vuong dinh trudc cho théy d0 chinh xac
dat dugc khoang 0.3 m. Sai s6 cta thi nghiém nay
mot phén cling do dia diém thi nghiém chua that sy
t6t (toa nha cao tang va cdy 16n xung quanh) va vi
tri tram co s& chua that sy chinh xac. Pé c6 thé
som trién khai sir dung cho linh vuc néng nghiép
chinh xéc, can sir dung mot s6 phuong phép dinh
vi DGPS nhu sir dung hé thong SBAS (Satellite
Based Augmentation System) dé xéac dinh toa do
tram co s& chinh xac hon. Ngoai ra ciing can dénh
gia sai s& do téc d6 di chuyén cua tram dong va
khoang cach giira tram dong va tram co so dé co
thé mg dung hé RTK-GPS gi4 ré & cic canh dong
mau 16n.

LOI CAM TA

Nghién ciru nay dugc thuc hign du6i sw hd trg
kinh phi tir d¢ tai khoa hoc c6ng nghé cap Truong,
Truong Pai hoc Can Tho (Ma dé tai: T2014-01).
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