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CHUYEN DOI RINEX PHIEN BAN 2.11 SANG PHIEN BAN 3.01

Bui Thi Hong Thiam!, Vy Qudc Hai?
"Treong Pai hoc Tai nguyén va Méi truong Ha Noi
2Vién Dia chét, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam
Tém tit
Véi muc dich trao doi sé liéu ciia hé thong vé tinh dan dwong toan cau (GNSS) va
xit 1y dege bang cdc phan mém khdac nhau, tép s6 liéu RINEX (Receiver Independent
Exchange) dwoc c¢éng dong quoc té chuan héa vé dang ASCII, khéng phu thudc vio
loai may thu. Ké tir khi ra doi nam 1990 cho dén nay, RINEX luén duoc hoan thién bo
sung va phdt trién. Véi cdc phién ban RINEX 3.xx, cdc thong tin ciia cac hé thong dinh
Vi vé tinh dugc thé hién ddy du hon va truc quan hon so voi cdac phién ban truoc do. Pé
thuan tién cho viéc sw dung dir liéu, cdac hang ché tao may thu GNSS déu thiét képhcin
mém cé chirc nang chuyén doi so liéu do goc sang dang RINEX. Tuy nhién, cdc phan
mém ndy lai khéng cé chire ndang chuyén doi gitta cdc phién ban RINEX. Trong mot
$6 triong hop xir 1y s6 liéu GNSS, RINEX phién ban 2.xx can dwoc chuyén sang phién
ban 3.xx dé tranh nham lan trong viéc sir dung cdc thong tin dir liéu. Trong nghién ciru
nay, cdc théng tin co ban trong cau triic ciia tép RINEX phién ban 2.xx va 3.xx duwoc
trinh bay. Bén canh d6, cdu triic cia sé liéu do RINEX phién ban 2.11 ciing sé duoc
chuyén sang phién ban 3.01. Két qud nghién ciru gitip nguoi sir dung c6 thém céng cu
va lam chii trong cong tdac xir 1y s6 liéu GNSS.
Tir khéa: RINEX; GNSS; S6 liéu GNSS
Abstract
Converting RINEX version 2.11 to version 3.01

For the purpose of data exchange of the global navigation satellite system and data
processing using different softwares, the receiver independent exchange data file RINEX is
standardized on ASCII by the international community, regardless of the type of receiver.
Since its inception in 1990, RINEX has always been refined and developed. With RINEX
versions 3.xx, the information of satellite navigation systems are more complete and visual
than previous versions. 10 facilitate the use of data, all of GNSS receiver manufacturers
designed software that converts the original measurement data into RINEX format.
However; these softwares do not have the function of converting among RINEX versions. In
some cases of GNSS data processing, RINEX version 2.xx should be transferred to version
3.xx to avoid confusion in the use of information. In this study, basic information in the
structure of the file RINEX version 2.xx and 3.xx is presented. Besides, the data in format
of RINEX version 2.11 will also be transferred to version 3.01 format. Research results will
help users to have more tools in GNSS data processing.

Keywords: RINEX; GNSS; GNSS data

1. Pit van dé

RINEX  (Receiver
Exchange) 1a dinh dang dir li¢u tho cua
hé thong vé tinh dan dudng toan cau dudi
dang ASCII (American Standard Code

Independent

for Information Interchange - Chuan ma
trao ddi thong tin Hoa Ky). Khac véi cac
dinh dang *.dat, *.TO1, *.sth,... cia may
thu GNSS, dit liéu RINEX hién thi nhu
mot van ban, do do ngudi st dung co thé

47

Tap chi Khoa hoc Tai nguyén va Moi truong - So 24 - nam 2019



Nghién crru

nghién cuu, bién tap, luu trir, trao doi
thong tin va xir Iy bang cac phan mém xur
Iy s6 ligu GNSS.

Theo thoi gian, dinh dang RINEX
dugc hoan thién bd sung va phat trién.
Phién ban RINEX dau tién duoc phat
hanh bd1 W. Gurtner va G. Mader ngay 9
thang 10 nam 1990. Nam 1993, RINEX 2
dugc phat hanh, sau d6 da duoc sira doi
nhiéu 1an tao ra cac phién ban 2.xx. Thang
11 nam 2007, phién ban RINEX 3.00 da
duoc cong bd va ap dung. Phién ban méi
nhét hién nay 14 RINEX 3.04 méi duoc
cong bd vao thang 11 nam 2018.

So véi cac RINEX phién ban 1 va
2, RINEX phién ban 3 c6 nhiing uu diém
vuot trd1. Bén canh viéc cho phép luu triv
da dang hon cac phép do hay noi cach khac
cac thong tin ctia cac h¢ théng dinh vi duoc
thé hién day du hon thi cach hién thi céc
thong tin trong t€p RINEX 3 ciling truc
quan hon so v6i cac phién ban trudc do.
Nhu véy, cac thong tin cua cac hé théng
dinh vi vé tinh c6 thé duoc sir dung triét dé,
ngudi sir dung tranh duoc nhitng nhdm 1an
trong qué trinh khai thac s6 liéu RINEX.

Thyec té cho thdy, cac phan mém cia
cac hang ché tao may thu chi cho phép
chuyén sé liéu do GNSS gbc sang dang
RINEX ma khong co chirc ning chuyén
d6i dir liéu giira cac phién ban RINEX.
Vi vay, trong nghién clru nay, cong cu
chuyén d6i RINEX phién ban 2.11 sang
phién ban 3.01 1an dau tién dugc khai thac
thuc hién tai Viét Nam. Nguoi st dung s€
c6 thém céc cong cu hitu ich va lam chu
trong cong tac xtr 1y s liéu GNSS.

2. Co s6'ly luan, dir liéu va phuong
phap nghién ciru

2.1. Co 56 Iy ludn vé dit ligu RINEX

* S liéu dang RINEX

Dinh dang RINEX s liéu do cua cac
hé thong dinh vi v¢ tinh la dinh dang ddc
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1ap, khong phu thudc vao may thu GNSS.
binh dang cua RINEX gé)m cac loai
teép ASCII: Tép s6 licu do (Observation
Data File); Tép lich v€ tinh (Navigation
Message File); Tép sb liéu khi tuong
(Meteorological Data File); T¢p lich v¢
tinh GLONASS (GLONASS Navigation
Message File); T¢p lich v¢ tinh GEO
(GEO Navigation Message File); Tép sb
liéu dong hd may thu, vé tinh (Satellite
and Receiver Clock Date File); T¢p lich
vé tinh SBAS (SBAS Broadcast Data
File) [1].

Ky hi¢u té€p RINEX c6 dang ssssdddf.
yyt, thi cac ky ty ndy c6 y nghia: ssss 1a
4 ky tu ky hiéu tén diém do; ddd 1a ngay
trong nam (DOY — day of year) cua tri do
dau tién; f1a ky hiéu ca do trong ngay; yy
14 2 ky tu chi nam; t 1a kiéu tép (trong do:
t=0 1a tép s6 lidu do; t =N 1a tép lich vé
tinh GPS; t = M 1a tép s liéu khi tuong;
t=G l1a t¢p lich v¢ tinh GLONASS; t=L
1a t€p lich v¢ tinh Galileo; t =B la tép lich
v¢ tinh cia SBAS; t = H 1a tép lich v¢ tinh
dia tinh cia GPS; t = C 1a tép s liéu dong
hd; t =S 1a tép tong hop).

Mbi tép RINEX duogc chia 1am phan
dau tép va phan than tép. Phan dau tép chia
cac thong tin tong quét lién quan t6i toan bd
tep s6 lidu, phﬁn than t€p chira s lidu.

S6 liéu do cia GNSS chuyén vé dang
RINEX thuong c6 2 dang tép la:

- Tép thong tin dao hang, chira cac sb
liéu quy dao vé tinh, s6 hiéu chinh déng hd
vé tinh va tinh trang ctia hé thong. Tép nay
¢6 phan dudi 13 *.YYn (hodc *.nav), *YYg,
*YYc,... tuy thugc may thu thu tin hi¢u vé
tinh cua hé théng dinh vi nao, trong d6 YY
14 2 s6 cudi cta nam (s6 lidu do). Noi dung
cua t¢p thong tin dao hang cua cac may thu
cung ca do thuong nhu nhau.

-Tép s6 liéu do, chira cac tri do khac
nhau nhu tri do khoang cach gia theo
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code, tri do pha song tai, tri do Doppler,...
Tép nay c6 phan dudi 1a *.Y Yo hoic *.obs
(observation). Ddi véi cac tri do chua
trong tép, cac quy dinh trong RINEX nhu
sau: C la tri do khoang céch gia (C1), (P1,
P2) c6 don vi mét; L 1a tr1 pha song tai
(L1, L2) ¢6 don vi la chu ky; D 1a tri do
hi¢u khoang cach Doppler (D1, D2) co
don vi 1a mét; S 1a cuong do tin hicu.
Trong khudén khd cia nghién citu
nay, tép s6 liéu do dang RINEX sé& dugc
trinh bay vi day la tép dir liéu rat quan
trong ma moi tmg dung déu str dung dén.
* Dir liéu RINEX phién ban 2.xx va
phién ban 3.xx
- Dt liéu RINEX phién ban 2.xx
Céc phién ban RINEX 2.xx d6 14 2.0,
2.10, 2.11 va 2.20, tuy nhién phién ban
2.20 1a phién ban khong chinh thurc phuc

Nghién cuu

vu cho chuyén d6i s6 liéu cac may thu trén
v¢€ tinh. V61 phién ban 2.0, so voi phién
ban 1.0 trudc do thi t¢p RINEX da md
rong cho céc tri do cua céac hé dinh vi toan
cau khac nhu GLONASS va SBAS. Phién
ban 2.10, trong tép RINEX mé rong tan
sut thu tin hiéu khong chi theo sd nguyén
gidy cuong do tin hiéu dugce bd sung nhu
mot tri do. Phién ban 2.11, t&p RINEX c6
thém dinh nghia tri do ma L2C va stra doi
tép cac tép GEO, NAV va MES. Vi dy vé
cAu tric cla tep s6 liéu do dang RINEX
phién ban 2.11 [2] 12 phién ban m&i nhat
trong cac phién ban 2.xx dugc trinh bay
trong bang 1. T¢p nay cé dugc do viéc
chuyén d6i tép sb liéu do gbc 45282561.
T02 sang dang RINEX bing modul cta
phan mém Trimble Business Center 3.5
cod tén goi Convert to RINEX phién ban
3.06.0.

Bing 1. Tép s6 ligu 45282561.180 dang RINEX phién bin 2.11

2.11 OBSERVATION DATA Mixed(MIXED) RINEX VERSION / TYPE
cnvtToRINEX 3.06.0 convertToRINEX OPR 06-Jan-19 08:45 UTC PGM /RUN BY /DATE
- COMMENT
4528 MARKER NAME
4528 MARKER NUMBER
GNSS Observer Trimble OBSERVER / AGENCY
5708R15658 TRIMBLE RS8S 5.22 REC #/TYPE / VERS
08R15658 TRMRSS NONE ANT #/TYPE

-1634146.2081 5728548.4924 2271318.4487 APPROX POSITION XYZ

-0.0649 0.0000 0.0000 ANTENNA: DELTA H/E/N
1 1 0 WAVELENGTH FACT L1/2
7 Cl C2 C8 L1 L2 L8 P2 #/ TYPES OF OBSERV
15.000 INTERVAL
2018 9 13 0 10 30.0000000 GPS TIME OF FIRST OBS
2018 9 13 4 30 15.0000000 GPS TIME OF LAST OBS
0 RCV CLOCK OFFS APPL
18 LEAP SECONDS
39 # OF SATELLITES
EOI 513 0 513 513 0 513 O PRN /# OF OBS
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E04 631 0 631 631 O 631 O PRN /# OF OBS
E26 46 0 46 46 0 46 O PRN /# OF OBS

E31 980 0 980 980 0 980 O PRN /# OF OBS
GOl 298 0 O 298 298 0 298 PRN /# OF OBS
G02 763 0 0 763 763 0O 763 PRN /# OF OBS
G28 924 0 0 924 924 0 924 PRN /# OF OBS
G30 503 0 O 503 503 O 503 PRN /# OF OBS
RO2 743 743 0 743 1486 0 743 PRN /# OF OBS
RO3 770 770 0 770 1540 0O 770 PRN /# OF OBS
R04 478 478 0 478 956 0 478 PRN /# OF OBS
R19 518 518 0 518 1036 0O 518 PRN /# OF OBS
R24 263 263 0 263 524 0 261 PRN /# OF OBS

CARRIER PHASE MEASUREMENTS: PHASE SHIFTS REMOVED
COMMENT

END OF HEADER
18 913 01030.0000000 0 9EO01E12G01G06G11G17G22R13R17

24420432.211 7 128330235.97717

23077915.688 6 121275263.93716

22018886.469 6 115710029.39616 90163660.21858
22018886.64848

22945656.180 6 120580235.30016 93958624.57557
22945656.53147

22999503.016 5 120863202.69615

22481615.773 7 118141687.53917 92058443.77058
22481612.89148

23402735.711 6 122982205.91816 95830272.66657
23402731.34047

21749920.852 5 21749919.930 8 116143356.43715

20423080.383 7 20423079.484 9 109288027.92917

20423079.164 9

Céu trac cua tép RINEX phién ban nay duoc trinh bay trong bang 2.
50
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Bing 2. Cic mé ti quan trong nhit ciia tép RINEX phién ban 2.11

Cac yéu to

Chu giai

Phién ban RINEX/kiéu tép

RINEX VERSION / TYPE |Dang s6 liéu do ctia hé thong dinh vi (M: hdn hop; G:
GPS, R: GLONASS, E: Galileo)

MARKER NAME Tén moc

MARKER NUMBER S6 méc

OBSERVER / AGENCY  |Nguoi do/T6 chirc

REC #/ TYPE / VERS May thu, kiéu loai, phién ban

ANT #/ TYPE Anten, kiéu loai

APPROX POSITION XYZ |Toa d6 gan dung cua diém do trong WGS84

ANTENNA: DELTA H/E/N | Yéu t6 1éch tAm cua anten

;jﬁ;/ELENGTH FACT Cac yéu t song mac dinh cho L1/2 (chi GPS)

#/ TYPES OF OBSERV

Cac loai tri do

INTERVAL

Khodang thoi gian thu tin hi€u

Thoi diém bat dau: Nam, thang, ngay, gid, phut, gidy,

TIME OF FIRST OBS A A o
hé thong thoi gian
TIME OF LAST OBS T}’lO’l Adlem l‘«.:t ‘Fhuc: Nam, thang, ngay, gio, phit, giay,
hé thong thoi gian i
Thoi diém, ma va pha dugc hiéu chinh bang cach ap
RCV CLOCK OFFS APPL |dung bu dong ho nhén c6 ngudn goc thoi gian thuc: 1=

c6, 0 = khong; mac dinh 1a 0

# OF SATELLITES

Téng sO vé tinh tai thoi diém do

PRN /# OF OBS

V¢ tinh va gid tri tan s6 tuong ung vdi cac loai tri do

Vi du
18 913 0 10 30.0000000

0 9EO01E12G01G06G11G1
7G22R13R17

Nam, thang, ngay, glo’ phut, glay, tong sd vé tinh tai
thoi diém do, danh déu thoi diém (Epoch flag - 0: OK,
1: méat dién cho dén thoi diém hién tai, >1: danh dau su
kién), cac vé tinh tai thoi diém nay

Vi du
24420432.211 7
128330235.97717

23077915.688 6
121275263.93716...

Cac gia tri lan luot tuong tng vadi cac loai tri do, noi
lién tiép nhau thanh mot chudi gid tri do cho dén khi
két thiic qua trinh thu tin hiéu. Trong sudt qu4 trinh thu
tin hiéu mot vai gia tri cuia mot s loai tri do co thé bi
khuyét do khong thu dugc tin hidu nhung cac gia tri van
duogc sip xép theo tht tw, chd nao bi khuyét thi dugc
b tréng.

- Dit liéu RINEX phién ban 3.xx

Phién ban RINEX 3.xx duoc xay dung tren co sO cua cac phién ban 2.XX, tuy
nhién RINEX phlen ban 3.0 [3] thay ddi vé cdu trac va cac dlnh nghia vé tri do nhdm
dap tmg yéu cau cua cac vé tinh méi (kéo theo 13 cac tan sd va cac tri do méi) xudt
hién (vi du nhu Galilleo) va khong gidi han do dai cua reccord (trude day 1a 80 ky tu)
cta tép so liéu do. Su thay doi 16n trong phién ban RINEX 3.01 [4] 14 tao ra céc tri do
pha phu hop qua cac ché d6 theo ddi hodc qua cac kénh khac nhau. RINEX phién ban
3.02 [5] c6 thém cac tri do cua hé théng Quasi Zenith (QZSS), cai thién, chinh stra,
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cap nhat (tin hi¢u mé1 nhu L1C, cép nhat
thong tin vé hé théng BeiDou (BDS)),
bang va d6 hoa cua tép dir liéu. Phién ban
RINEX 3.03 [6] cap nhat, bo sung, chinh
stra mot sO yéu td nhu hé thong thoi gian,
thay ddi ky hiéu cua hé théng BeiDou la
B1 thanh C2x, thém md ta ctia vé tinh dan
duong khu vuc An D (IRNSS), Nhat Ban
(QZSS) vao cau trac tép dir lidu. RINEX

phién ban 3.04 ho tro thém dit liéu cia hé
théng dinh vi vé tinh IRNSS. Cung v&i
viéc bd sung cac tin hiéu méi, dinh dang
RINEX 3.04 ciing diéu chinh céac ky hiéu
trong cu truc tép [7]-

Vé co ban, ciu trac cia tép RINEX
phién ban 3.xx 14 giéng nhau. Bang 3 sau
day thé hién tép sb liéu 45282561.T02 &
dang RINEX phién ban 3.03:

Bang 3. Tép dir liéu 45282561.180 dang RINEX phién ban 3.03

FRQ #

R16-1R17 4R18-3RI19 3 R24 2
R L2C -0.25000
R L2P 0.00000

3.03 OBSERVATION DATA Mixed(MIXED) RINEX VERSION /
TYPE
cnvtToRINEX 3.06.0 convertToORINEX OPR 06-Jan-19 09:18 UTC PGM / RUN
BY / DATE
---- COMMENT
4528 MARKER NAME
4528 MARKER NUMBER
GEODETIC MARKER TYPE
GNSS Observer Trimble OBSERVER / AGENCY
5708R15658 TRIMBLE RS8S 5.22 REC #/TYPE / VERS
08R15658 TRMRSS NONE ANT #/TYPE
-1634146.2081 5728548.4924 2271318.4487 APPROX POSITION XYZ
-0.0649 0.0000 0.0000 ANTENNA: DELTA H/E/N
G 4CICC2WLIC L2W SYS /#/0OBS TYPES
E 4CIXC8XLIXLSX SYS /#/OBS TYPES
R 6CICC2C C2PLIC L2C L2P SYS /#/0OBS TYPES
C 4C2IC71L2IL71 SYS /#/OBS TYPES
J 4CICC2X LICL2X SYS/#/0OBS TYPES
15.000 INTERVAL
2018 9 13 0 10 30.0000000 GPS TIME OF FIRST OBS
2018 9 13 4 30 15.0000000 GPS TIME OF LAST OBS

0 RCV CLOCK OFFS APPL
13 R02 -4 R0O3 5R04 6 RO5 1R09 -2 R13 -2R14 -7 R15 0 GLONASS SLOT /

GLONASS SLOT/FRQ #
SYS /PHASE SHIFT
SYS / PHASE SHIFT
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JL2X-0.25000 SYS /PHASE SHIFT
18 LEAP SECONDS

53 # OF SATELLITES
CO01 1039 1039 1039 1039 PRN /# OF OBS
Cc02 109 109 109 109 PRN /# OF OBS
C13 1040 1039 1039 1039 PRN /# OF OBS
Cle 2 2 2 2 PRN /# OF OBS
EOl 513 513 513 513 PRN /# OF OBS
E04 631 631 631 631 PRN /# OF OBS
E26 46 46 46 46 PRN /# OF OBS
E31 980 980 980 980 PRN /# OF OBS
GOl 298 298 298 298 PRN /# OF OBS
G02 763 763 763 763 PRN /# OF OBS
G28 924 924 924 924 PRN /# OF OBS
G30 503 503 503 503 PRN /# OF OBS
JOI 1039 1039 1039 1039 PRN /# OF OBS
RO2 743 743 743 743 743 743 PRN /# OF OBS
RO3 770 770 770 770 770 770 PRN /# OF OBS
R19 518 518 518 518 518 518 PRN /# OF OBS
R24 263 263 261 263 263 261 PRN /# OF OBS

DBHZ SIGNAL STRENGTH UNIT

END OF HEADER

>2018 09 13 00 10 30.0000000 0 10
C13 36550521.883 7

EO01 24420432.211 8 24420429.586 9 128330235.72718 97080979.29719
E12 23077915.688 7 23077910.613 8 121275263.68717 91743923.55418
GO1 22018886.469 7 22018886.648 6 115710029.39617 90163660.21816

G06 22945656.180 7 22945656.531 5 120580235.30017 93958624.57515

53

Tap chi Khoa hoc Tai nguyén va Moi truong - So 24 - nam 2019



Nghién crru

G11 22999503.016 6

R13 21749920.852 6 21749919.930 6

120863202.69616
G17 22481615.773 8 22481612.891 5 118141687.53918 92058443.77015
G22 23402735.711 7 23402731.340 5 122982205.91817 95830272.66615

R17 20423080.383 7 20423079.484 8 20423079.164 7 109288027.92917

116143356.43716

Céu truc cuia RINEX phién ban 3 ¢6
nhimg wu diém vuot troi so véi RINEX
phién ban 2, cu thé nhu sau:

- Phan déu tép ghi cac thong tin
chung cua tép dir li€u. Trong khi cac loai
tri do cua cac hé théng dinh vi trong phién
ban 2 dugc ghi trén 1 dong thi tai phién
ban 3, céac tri do nay dugc ghi tuong ing
v6i hé thong dinh vi va mdi hé thdng dugc
thé hién trén 1 dong. Bén canh do, ky hi¢u
cta céc tri do gitra hai phién ban nay cling
¢6 sy thay d6i (vi du nhu tri do C1, C2
trong phién ban 2 duoc thay bang tri do
C1C C2W ddi v6i v6i hé théng GPS, C1X
C8X dbi voi voi hé thong Galileo, C1C
C2C C2P d6i voi hé thbng GLONASS,
C21 C71 dbi véi hé théng BeiDou, C1C
C2X dbi v6i QZSS. Cac dong tiép theo
cta tép s lidu trong 2 phién ban RINEX
déu biéu thi gid tri cta tri do tuong Ung
v6i tri do cua cac hé thong dinh vi.

- Phan than tép ghi dir lidu tri do
tuong ung vdi cac vé tinh. Tu bang 1 va
bang 3 cho thiy, d6i v6i RINEX phién
ban 2, trong 1 record, sau khi thong ké
s6 téng s6 vé tinh, tén ciia cac vé tinh thi
cac tri do dugc sdp xép 1an luot tuong tmg
v6i cac vé tinh (bang 1). Dbi v6i RINEX
phién ban 3, ddu mdi dong thé hién sd
hiéu vé tinh, tiép theo 1a céc tri do. Véi
cach biéu thi nhu vay, RINEX phién ban
3 rat 1o rang va truc quan.

2.2. Dir liéu

Pé nghién ctiu chuyén d6i dir lidu
RINEX tir phién ban 2 sang phién ban 3,
tép dir lidu 45282561.180 dang RINEX
phién ban 2.11 dugc st dung cho muc
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dich nghién ctu. Tép dit liéu dugc thu
nhan vao ngay 13 thang 9 nim 2018 bang
may TRIMBLE RSS.

2.3. Phuwong phdp nghién cvuru

Pé chuyén d6i dit liéu RINEX tir
phién ban 2 sang phién ban 3, trudc tién
cau trac cua tép dir lieu RINEX (¥ nghia
clia cac con sd, cac dit lidu trong tep)
phién ban 2 va 3 can dwgc nghién ciru, im
hiéu. Sau d6 1a nghién ctru cach chuyén
ddi céu trac tép dit liéu sao cho cac thong
tin cua t¢p dugc bao toan, phu hop voi
dinh dang quy udec.

Trong nghién ciru nay, phin mém co
tén goi gfzrnx cua Trung tdm Helmholtz
Potsdam thudc Trung tdm nghién cuu
khoa hoc Trai Dt cua Puc [7, 8] duoc
khai thac st dung phuc vu cho muc
dich chuyén ddi cAu tric cua tép dir licu
RINEX phién ban 2 sang phién ban 3.
Phan mém nay bén canh viéc cho phép
ngudi st dung c6 nhitng hiéu hiéu biét
chuyén sau vé cac thong tin trong ciu
trac t¢p RINEX phién ban 2 va 3, chinh
stra, bién tap tép RINEX nhu tach tép, ndi
tép,... ma con cho phép chuyén doi gitta
cac RINEX phién ban 2.xx va 3.01 (phan
mém chua hd trg chuyén doi sang phién
ban cao hon). Vi vay, chiic nang nay dugc
khai thac st dung trong cho muc dich
nghién ctru.

Cau 1énh chuyén d6i RINEX phién
ban 2.xx sang phién ban 3.01 cta phin
mém gfzrnx nhu sau:

gfzrnx -finp ssssdddf.yyo -fout
ssssdddf.yyo rx3.
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3. Két qua nghién ctru va thao ludn cau 1énh ding dé chuyén doi tép sb lidu

Nhu trén dd trinh bay, phin mém 45282561.180 phién ban 2.11 dugc chuyén
gfzrnx chi cho phép chuyén RINEX cac sang 3.01 duoc thé hién nhur hinh 1, két qua
phién ban 2.xx sang phién ban 3.0. Do vay, chuyén doi dugc trinh bay tai bang 4.

Hinh 1: Chuyén déi tép 45282561.180 dang RINEX phién bin 2.11 sang 3.01

Bdng 4. Tép dir liéu 45282561.180 dang RINEX phién ban 3.01

3.01 OBSERVATION DATA M (MIXED) RINEX VERSION / TYPE

cnvtToRINEX 3.06.0 convertToRINEX OPR 06-Jan-19 08:45 UTC PGM / RUN
BY /DATE

gfzrnx-1.10-7329 FILE CONVERSION 20190109 075419 UTC COMMENT

----------------------------------------- - COMMENT
4528 MARKER NAME
4528 MARKER NUMBER
GNSS Observer Trimble OBSERVER / AGENCY
5708R15658 TRIMBLE RS8S 5.22 REC #/TYPE / VERS
08R15658 TRMRSS NONE ANT #/ TYPE
-1634146.2081 5728548.4924 2271318.4487 APPROX POSITION XYZ
-0.0649 0.0000 0.0000 ANTENNA: DELTA H/E/N

1 1 0 WAVELENGTH FACT L1/2

0 RCV CLOCK OFFS APPL

18 GPS LEAP SECONDS

CARRIER PHASE MEASUREMENTS: PHASE SHIFTS REMOVED
COMMENT

CIC 0.000 C2C 0.000 C2P 0.000 GLONASS COD/PHS/BIS
COMMENT
E 2C1 L1 SYS/#/0OBS TYPES
G 4CICLI1 L2 C2W SYS /#/0OBS TYPES
R 5CICC2CLI L2 C2P SYS /#/OBS TYPES
39 # OF SATELLITES
EO1 513 513 PRN /# OF OBS
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E04 631 631 PRN /# OF OBS

E09 159 159 PRN /# OF OBS

E24 1039 1039 PRN /# OF OBS
E25 446 446 PRN /# OF OBS

E26 46 46 PRN /# OF OBS

E31 980 980 PRN /# OF OBS

GOl 298 298 298 298 PRN /# OF OBS
G02 763 763 763 763 PRN /# OF OBS
G28 924 924 924 924 PRN /# OF OBS
G30 503 503 503 503 PRN /# OF OBS

RO2 743 743 743 743 743 PRN /# OF OBS

RO3 770 770 770 770 770 PRN /# OF OBS

R18 1039 1039 1039 1039 1039 PRN /# OF OBS

R19 518 518 518 518 518 PRN /# OF OBS

R24 263 263 263 263 261 PRN /# OF OBS
15.000 INTERVAL

2018 9 13 0 10 30.0000000 GPS TIME OF FIRST OBS
2018 9 13 4 30 15.0000000 GPS TIME OF LAST OBS
END OF HEADER
>2018 09 13 00 10 30.0000000 0 9
EO1 24420432.211 7 128330235.97717
E12 23077915.688 6 121275263.93716
GO1 22018886.469 6 115710029.39616 90163660.21858 22018886.64848
G06 22945656.180 6 120580235.30016 93958624.57557 22945656.53147

G11 22999503.016 5 120863202.69615

G17 22481615.773 7 118141687.53917 92058443.77058 22481612.89148

G22 23402735.711 6 122982205.91816 95830272.66657 23402731.34047

R13 21749920.852 5 21749919.930 8 116143356.43715

R17 20423080.383 7 20423079.484 9 109288027.92917 20423079.164 9
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T bang 4 cho thdy, sau qua trinh
chuyén déi, tép dir liéu c6 dinh dang dung
theo RINEX phién ban 3. Céc thong tin
vé dir liéu trong tép déu dam bao do chinh
xac nhu phién ban gdc.

So sanh bang 1, 3 va 4 cho théy,
cung mot tép s6 liéu do GNSS géc, khi
chuyén sang RINEX céc phién ban khac
nhau thi sd lugng va cac tin hiéu v¢ tinh
nhan dugc ciing khac nhau. Diéu nay do
boi phién ban RINEX sau duogc hoan
thién hon so v&i phién ban trudc do vé
cach biéu thi thong tin cta cac hé thong
vét tinh dan duong.

4. Két luan

Qua qua trinh nghién ctru va xtr 1y sb
liéu cho thay:

- Cau tric cia RINEX phién ban 3
wu diém vuot troi so voi RINEX phién
ban 2 vé cach biéu thi va sb luong tin hiéu
cua cac hé théng dinh vi v€ tinh thu duoc.
Céu trac cua RINEX phién ban 3 truc
quan hon cac phién ban trude do.

- Chirc nang chuyén dbi tép s liéu do
GNSS dang RINEX phién ban 2.11 sang
phién ban 3.01 cta phin mém gfzrnx
da duoc sir dung. Két qua cho thy, cac
thong tin trong tép két qua phién ban 3.01
dugc dam bao do chinh xac so véi phién
ban gbc 2.11.

- V6i cong vige can khai thac, st
dung thong tin cua tép s6 liéu do GNSS,
trong truong hop khong con sé liéu do
gbc, viée st dung phan mém dé chuyén
d6i RINEX céc phién ban 2.xx sang phién
ban 3.01 1a hét stic hitu ich do béi tinh
truc quan cua céc tin hi¢u tuong Gng véi
mdi vé tinh trong ting record. Diéu nay,
giap cho nguoi st dung chu dong va tranh
duogc nhitng nham 14n trong qua trinh khai
thac, xtr Iy sb liéu GN'SS.

Nghién cuu

Loi cam on: Bai bao dwoc hoan
thanh voi sw tai tro cua chuwong trinh
hé tro nghién ciru vién cao cdp, ma sé
NVCC11.06/19-19, (Vién Han lam Khoa
hoc va Cong nghé Viét Nam).
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