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TOM TAT

Trong khuén khé d@é rai cap Bé TN-MT do
Vién KH Po dac va Ban dé chii A, chling toi d4
thanh ldp phan mém GNSS-Pro dé xir Iy cdc
mang ledi GNSS canh ngdn. Phan mém cé thé
Xir Iy tri do cho mdy thu mét hay hai tan sé cho
hai hé thong vé tinh GPS va GLONASS dong
thoi. Bai b4o nay trinh bay két qud xir 1y minh
hoa mang ludéi DPCCS GNSS tai tinh Hdi Duong
bang GNSS-Pro va so sanh véi cdc phan mém

théng dung khdc nhu Leica Geo Office (LGO)
va Trimble Business Center (TBC). Két qud so
sanh cho thay mdc d0 di liéu GNSS thu thip
trong diéu kién khong thudn loi (sé luong vé
tinh khong doi dao, phan bé xdu, div liéu chiu
anh huwong da dwong manh), nhung GNSS-Pro
Van cung cdp nghiém fixed cho tat cd cdc dwong
day voi do chinh xac cm.

Tir khéa: Phan mém xir Iy GNSS, GNSS Pro, TBC, LGO, LAMBDA

1. GIOI THIEU

Tiép theo viéc xay dung phan mém GUST
ver. 2.0 dé& xir ly dong thoi cac dir liéu
GPS/GLONASS trong ITRF trén cac canh dai
(xem tai liéu [9]), viéc nghién ciru phuong phap
Xt ly cac dir liéu do GNSS (Global Navigation
Satellite Systems) canh ngén (nho hon 20 km)
¢6 y nghia quan trong dbi voi nganh Po dac va
Ban d6 trong viéc phat trién cic mang ludi
GNSS phuc vu cdng tac xay dung co s khong
ché do v& Nhimg canh ngin rat thich hop cho
viéc khai thac cac may thu GNSS mot tan sd.
Gia ban cua loai may nay thap hon nhiéu so véi
loai 2 tan sb, nén no rat dugc wa chudng & cac

cong ty nha nude hay tu nhan do chi phi dau tu
thip va nhanh hoan vén.

Hién nay ngodi Hé théng GPS (M), Hé
thdng GLONASS cua Lién bang Nga cing da
¢ cdu hinh day du va dang cung cp dich vu
dinh vi vé€ tinh. Cac may thu tin hiéu vé€ tinh
GPS/GLONASS dang st dung rong rédi trong
nganh nhu Trimble R4, R5, R6, R7 va R8 cho
phép thu dong thoi cac tin hiéu tir ca hai hé
thong vé tinh GPS va GLONASS. Tham chi mét
s6 may thu mot tan sb ciling c6 chirc ning nay
[10]. Véi 28 vé tinh GLONASS trén quy dao
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(tinh dén 6/2015), viéc st dung cac dich vu vé
tinh GLONASS d dinh vi s& cho phép thay thé
hé théng GPS trong truong hop hé thdng nay
gap su cb. Do d6 viéc nghién ciru xir 1y cac dir
litu do GLONASS duogc quan tdm dac biét [1,
2, 3].

Cho dén thoi diém hién nay tit ca cac phan
mém xu 1y dit liéu do GNSS canh ngén duoc su
dung rong rdi tai Viét Nam déu nhdp tir nudc
ngoai nhu GPSurvey, Trimble Geomatic Office
va Trimble Business Center cua hang Trimble
(M$) [6], Leica Geo Office cua hdng Leica
(Thuy S§) [7], Topcon Tools cua Topcon
(Nhat). Viéc sir dung cac phan mém nay doi hoi
phai c6 ban quyén va hoan toan phu thude vao
dich vu ctia chinh hang.

Trong khuon kho dé tai cdp B6 TN-MT do
Vién KH Po dac va Ban db chu tri, ching t6i da
thanh lap phan mém GNSS-Pro. Pay c6 thé
duoc xem la phan mém xur Iy GNSS dau tién do
Viét Nam san xuit ra. Trong bai b4o nay ching
t6i 5& giGi thiéu mot sé ddc diém chinh cta phan
mém va ing dung cia n6 vao viéc xir Iy mang
lu6i dia chinh co so tinh Hai Duong. Dé ching
minh tinh ding d4n va hiéu qua cua phin mém,
ching t6i c6 so sanh két qua xur Iy voi mot sd
phan mém khac thong dung hién nay
2. CAC PAC PIEM CHINH CUA PHAN
MEM GNSS-PRO

Phin mém GNSS-Pro ¢ giao dién bing
tieng Anh, gom 6 mo dun chinh nhu sau:
e Mo dun nhép dir liéu
e M0 dun cai dit cac tham sd
e Mo dun xur Iy duong day don
e Mo dun hién thi va két néi
e MO0 dun binh sai mang ludi GNSS
e Mo dun xuét bao cdo
Trong d6 vai trd trung tim ciia mé dun hién
thi va két ndi thé hién & hinh 1. Puong dut nét

mau do 1a the tu thuc hién cua cic md dun
chinh.

Mb dun hién thi va két ndi duoc viét bang
ngdn ngit 14p trinh VB.NET va c6 cac chic
ning chinh goém lién két voi cac chuong trinh
thuc thi, hién thi so d6 lusi GNSS, va hién thi
dir lidu va két qua.

Mo dun quan trong nhat ciia phan mém 1a
md dun xt Iy duong day don. N6 cho phép xu
Iy tich hop tri do pha trén mot hay hai tan s6 cua
GPS va GLONASS. Hoat dong cia mé dun nay
nhu sau:

o Xur Iy duong day dung tri do pha dang
hiéu ba. Muc dich 1a nhan dwoc gia trj tot nhat
cua dudong day dé phuc vu cho viéc stra chira
truot chu ky va giai da tri ké tiép.

e Sua chita trugt chu ky cho duong day
don.

o Xir Iy dudng day dung tri do pha hiéu
d6i dé nhan dugc gia tri cua cac tham s6 da tri.

e Giai tham s6 da tri dé nhan cac gia tri
nguyén.

o Xu ly lai duong day sau khi dd hiéu
chinh cac tham sb da tri vao tri do pha hiéu doi.

Kinh nghiém xt 1y dit liéu cua chung t6i
cho thiy, viéc stra chira truot chu ky cho duong
day don khong thé khic phuc 100% cac do truot
nho chi 1-2 chu ky trén dit liéu mot tan sb, dic
biét xay ra khi vé tinh & goc thip va chiu anh
huéng da duong. Xir 1y dit liéu pha con chia
truot chu Ky thuong khong cho nghiém fixed.
Pé khic phuc kho khin nay, chung toi da dé
Xuit phuong phap xir 1y phan doan [5] c6 thé
t6m tit nhu sau:

e Chia dir liéu cua mot ca do thanh cac
phéan doan con.

e X ly cac phan doan riéng biét mot cach
doc lap.

e Lién két nghiém cua cac phan doan dé
duge nghiém sau clng.
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3455 DC23 143712730 143731115 12147354 24922568 31283399 33017718 47170733 0559  Fix 0.064
8455 DC15 43 1437320 25446425 0486679 42786694 45585284 22129114 26931  Fix 0.086
DC1s Dcig 14372580 46542665 00131994 33861704 41354803 52505101 24937 Fix 0.054
DC18 DC22 14376030 40365215 25559700 -3427.3983 37098977 45612074 32881 Fix 0.046
DC22 DC23 143772715 14379530 70207028 -20282374  -1129082 548949 73075530 29082 Fix 0.042
DC23 Sler] 143772530 14379515 30522214 16157318 17922062 19423400 33669997 28995 Fix 0.052
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Hinh 2. Giao dién cia phdn mém GNSS-Pro

Phuong phap xu ly phan doan so véi
phuong phap xtr 1y toan ca do c6 wu diém 1a:

e Truot chu ky pha néu c6 chi anh huéng
trong mot phan doan, khong anh hudng cac
phéan doan con lai.

e Do tré dién ly va da duong c6 thé anh
hudng manh trong 1, 2 phan doan, nhung giam
di céc phan doan con lai.

e CO thé khai thac thé manh cua phuong
phap LAMBDA [8], va s6 lugng vé tinh du thira
(do tich hgp vé tinh GPS va GLONASS) vao
viéc giai da tri & mdi phan doan dé nang cao d6
tin cay.

e Nghiém sau cung la tich hgp nghiém
clia cac phan doan sé& cho trang thai chit lugng
nghiém thuc té hon.
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M6 dun binh sai mang luéi GNSS c6 kha
ning binh sai mang ludi 1én dén hang trim diém
va c6 thé cung cp két qua trén 3 hé thdng toa
do:

o WGS84 (mac dinh)

e VN2000

e H¢ toa do dia phuong do nguoi st dung
tu dinh nghia bang cach nhap vao gia tri 7 tham
s6 chuyén doi.
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< »
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Hinh 3. Minh hoa vé& phwong phép xit 1y phan doan

Mb dun nay ciing bao gdbm phan tinh toan

tu dong sai s6 khép cua cac vong khép trong
luéi véi s6 canh tdi da 12 8 canh.

3. TAP DU LIEU THU NGHIEM

Tap dit lidu GNSS dung dé kiém nghiém
phan mém GNSS-Pro la mang ludi dia chinh &
Tinh Hai Duong bao gébm 67 duong day do tir
ngay 09/03/2014-10/05/2014 (xem hinh 4). Cac
dudng day duogc thiét ké c6 chidu dai tir 2.2 km
dén 11.3 km theo diing y8u cau gidi han cua cac
duong day ngin.

Pé do cac duong day doc lap trong ludi,
chung t6i d4 ding bon may thu Trimble R8. Pay
1a loai may thu hai tan s6 chinh x4c cao, c6 kha
ning thu tin hiéu dong thoi tir hai hé thdng vé
tinh GPS va GLONASS (xem hinh 5).

Cac duong day doc lap trong mang ludi
dugc do bing 30 ca do (xem bang 1). Chiéu dai
cua mdi ca do xap xi 1.5 gio va téc do thu dir
lidu dwoc cai dat dong nhat 12 15 gidy. Vi tri mot
s tram do trong khu vyc ndi thi khong dwuoc
thong thoang nén dit liéu do bi anh hudng manh
boi hién tuong da duong. Ngoai ra c6 mot sb ca
do bd tri xung quanh thoi diém 14 gio dia
phuong nén co thé s& bi anh huong dién ly khi
xu 1y dung tri do pha L1. Dit liéu sau khi do
duoc chuyén sang dinh dang RINEX dé phuc vu
cho viéc xir Iy bang cac phan mém khac nhau.

Bang 1. Lich do cac duong day ddc 1ap trong mang ludi Hai Duong

Ngay do Ca do

Puong day doc lap

03/03/2014

11701-DC24, 11701-DC11, DC11-DC19

DC19-DC24, DC19-DC25

DC25-DC29

DC25-DC30, DC29-DC30, DC30-DC31

04/03/2014

DC25-DC26, DC25-DC31

117408-DC32, DC26-DC32

DC20-DC21, DC26-DC27

DC12-DC19, DC16-DC20, DC12-DC20

05/03/2014

DCO07-DC11, DC11-DC12, DC12-DC13

DC07-DC08, DC07-DC13

DC04-DC08, DC04-DC09

[N OO T TN T NG FOURN T NCR N NG FOURN [ OO N

06/03/2014

105579-DC01, 105579-DC03, DC03-DCO7
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Ngay do Ca do Puong day doc lap
2 DC01-DC02, DC01-DC04, DC04-DC05
3 DC02-DC05, DC02-DC06, DC06-DC10
07/03/2014 1 118455-DC23, 118455-DC15, DC15-DC18
2 DC18-DC22
3 DC22-DC23, DC23-DC28, DC28-DC33
08/03/2014 1 117408-DC33, DC27-DC33
2 DC17-DC21, DC17-DC22, DC22-DC27
3 DC13-DC16, DC13-DC17, DC16-DC21
09/03/2014 1 DC01-DC08, DC08-DC09
2 117490-DC14, 117490-DC17
3 DC19-DC20, DC20-DC25
09/05/2014 1 DC09-DC10, DC10-DC15
2 117490-DC09, DC09-DC14
3 117490-DC13
4 DC14-DC17, DC14-DC18
10/05/2014 1 117408-DC27, DC21-DC27
2 DC25-DC32, DC30-DC32
3 DC24-DC29
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Hinh 4. Ludi dia chinh Hai Duong
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Hinh 5. May thu GNSS Trimble R8

Bing 3. Kiém tra sai s khép hinh

Vong khép AX AY AZ AS | AS/S
(ppm)
DC09-DC14-DC18-DC22-DC23-8455-DC15-DC10 | +0.0007 | +0.0329 | +0.0993 | 0.1046 | 2.2
DC09-DC14-DC17-DC22-DC23-8455-DC15-DC10 | -0.0121 | +0.0318 | +0.0611 | 0.0699 | 1.5
7490-DC17-DC22-DC23-8455-DC15-DC10-DCO9 | -0.0461 | +0.0577 | +0.0331 | 0.0809 | 1.8
DC09-DC14-DC18-DC15-DC10 +0.0081 | +0.0256 | +0.0679 | 0.0730 | 2.5
7490-DC13-DC17-DC14-DC18-DC15-DC10-DCO9 | +0.0046 | -0.0695 | -0.0598 | 0.0918 | 1.8
7490-DC17-DC14-DC18-DC15-DC10-DCO9 -0.0259 | +0.0515 | +0.0399 | 0.0701 | 1.7
7490-DC14-DC18-DC15-DC10-DCOY +0.0022 | +0.0334 | +0.0507 | 0.0608 | 1.7
DC09-DC14-DC17-DC22-DC18-DC15-DC10 -0.0047 | +0.0245 | +0.0297 | 0.0388 | 0.9
7490-DC14-DC17-DC22-DC18-DC15-DC10-DCO9 | -0.0106 | +0.0323 | +0.0125 | 0.0362 | 0.8
7490-DC13-DC17-DC22-DC18-DC15-DC10-DCO9 | -0.0082 | -0.0706 | -0.0980 | 0.1211 | 2.4
7490-DC17-DC22-DC18-DC15-DC10-DCO9 -0.0387 | +0.0504 | +0.0017 | 0.0636 | 1.6
7490-DC17-DC22-DC18-DC15-DC10-DC09-DC14 | -0.0328 | +0.0426 | +0.0189 | 0.0570 | 1.3
DC04-DC01-DC02-DC06-DC10-DC09-DCO8 +0.0761 | -0.0427 | +0.0895 | 0.1250 | 3.4
DC04-DC01-DC02-DC06-DC10-DCO9 +0.0300 | -0.0894 | +0.1014 | 0.1385 | 4.3
Bang 4. Chénh léch két qua ciia GNSS-Pro va TBS so véi GAMIT L1
Phan mém Duong day AX AY AZ AN AE AU
GNSS Pro - | DC13-DC16 +0.019 | -0.043| -0040| -0.021| -0.006| -0.058
GAMIT DC13-DC17 0020 | -0.063| -0.055| -0.028| -0.001| -0.081
DC12-DC20 0.036| 0080| -0020| -0.043| -0057| 0.055
TBC - GAMIT | DC13-DC16 -0.316 | +0.001| +0.013| -0.018| 0.303| 0.088
DC13-DC17 -0.348 | +0.012 | +0.002| -0.035| 0.331| 0.103
DC12-DC20 -0.082 | +0.028| -0.014| -0.030| 0.071| 0.042
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4. XU’ LY DU LIEU BANG GNSS-Pro

bé viéc so sanh hop 1€, ching toi cai dat
céc tham sb xir Iy gidng nhau cho tit ca cac
phan mém theo bang 2. Két qua xur Iy tat ca cac
duong day don cia GNSS-Pro déu cho nghiém
fix voi do chinh xdc & muc cm. Dung két qua
nay ching tdi tinh sai sb khép. Mot sé vong
khép duoc minh hoa & bang 3. Trong do tat ca
c4c sai s6 khép twong dbi (cot 6) déu nho hon
10ppm = 1/100000.

Bing 2. CAc tham s6 cai dit trong xir 1y

Noi dung Gié tri

Tri do dung trong xir 1y | Tri do pha L1

Goéc ngudng vé tinh 10°

Hé thong vé tinh GPS+GLONASS

Khao sit do tré khi | Khong &p dung
quyén

Ban lich vé tinh Ban lich truyén thong

5. SO SANH VOl CAC PHAN MEM GNSS
THUONG MAI KHAC

Ching t6i dung hai phan mém thwong mai
phd bién ¢ Viét Nam dé xur 1y ludi trén la
Trimble Business Center (TBC) cua Cong Ty
Trimble [6] va Leica Geo Office (LGO) cua
Leica [7]. Két qua nhu sau:

e Xir ly bang TBC: Tat ca cac duong day
déu nhan nghiém fixed. Tuy nhién c6 03 duong
day 1éch vai dm khi so sanh véi GNSS-Pro. Do
d6 dé biét két qua ndo 1a dung/sai, chung t6i tiép
tuc so sanh véi phan mém khoa hoc GAMIT [4]
theo bang 4. Bang 4 cho thiy két qua xtr 1y cua
GNSS-Pro réat phl hop véi GAMIT va co do
léch 16n v6i TBC ¢ nhitng duong day so sanh.
Vi vy chung t6i két luan rang 3 duong day co
do 1ech 16n & trén 1a do TBC xir 1y khong chinh
X&c voi nghiém fixed.

e Xir Iy bang LGO: LGO khéng cho toan
bo nghiém fixed nhu TBC. Toéng cong co 6
duong day nhén nghiém float. Nhitng duong
day nay khi so v6i két qua GNSS-Pro ¢6 d6 léch
1én dén vai dm. Tuy nhién nhimg dudng day co
nghiém fixed cho do léch véi GNSS-Pro déu
nam trong han sai cho phép.

6. KET LUAN

Chung t6i d4 gidi thiéu phan mém GNSS-
Pro xt 1y dit liéu GNSS canh ngin, ra doi trong
khuon kho dé tai cip B6 TN-MT do Vién KH
Do dac va Ban dd chi tri. Phin mém c6 nhimg
dic diém twong dwong voi cac phin mém
thuong mai & nudc ngoai nhu TBC, LGO, vv.

Qua viéc so sanh két qua xir 1y cua phan
mém GNSS Pro véi cac phin mém TBC va
LGO trén cung mat tap dit liéu do mang luéi dia
chinh & Hai Dwong, chung t6i két ludn nhu sau:

e Phan mém GNSS Pro cho két qua xtr 1y
tat ca cac duong day déu 1a nghiém fix voi do
chinh x&c vai cm.

e Phin mém TBC cho két qua cua tat ca
cac duong day déu 1a nghiém fix véi RATIO
>2. Tuy nhién ton tai 3 duong day co6 do léch
I6n hon 1dm (dang tuyét d6i) va 10ppm (twong
d6i). Qua so sanh voi két qua xtr 1y ciia phan
mém khoa hoc GAMIT trén cac dudng day nay,
GNSS-Pro chi 1éch ¢ mirc cm.

e Phin mém LGO khéng cho toan bo
nghiém fixed nhu TBC (c6 6 duong day nhan
nghiém float). Tuy nhién nhing duong day co
nghiém fixed cho do léch véi GNSS-Pro déu
nam trong han sai cho phép.

e Dbi voi tap dir lidu kiém tra, GNSS-Pro
cho thay ¢ nhiéu wu diém hon so véi cac phan
mém thuong mai vé do chinh xac, do tin cay cia
nghiém va su phong phti & kha ning kiém tra tw
dong sai s6 khép trén nhiéu d6 hinh khac nhau.
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ABSTRACT

In the framework of a Natural Resources
and Environment Ministry level project, chaired
by the Vietnam Institute of Geodesy and
Cartography, we have established GNSS-Pro
software for processing GNSS short baseline
networks. The software can process carrier
phase measurements from single or dual
frequency receivers for the two satellite systems
GPS and GLONASS simultaneously. This paper
presents the results of treatment an illustrated

cadastral GNSS network in Hai Duong province
by GNSS-Pro and compared with other
commonly used software packages such as
Leica Geo Office (LGO) and Trimble Business
Center (TBC). Result comparisons showed that
although GNSS data collected in the
unfavorable conditions, GNSS-Pro still offers
fixed solution for all baselines with centimeter
level accuracy.

Keywords: GNSS Processing software, GNSS-Pro, TBC, LGO, LAMBDA
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