RNX2GTEX 2.0
User Guide

Summary

RNX2GTEX is an application for creating total electron content (TEC) data files in
GNSS-TEC Exchange (GTEX) format from RINEX observation files.

This document describes how you can use RNX2GTEX.

Operation Environment
Microsoft Windows Vista 32bit/64bit
Microsoft Windows 7 32bit/64bit
Microsoft Windows 8.1 32bit/64bit

Version Information
RNX2GTEX 2.0

How to install RNX2GTEX
1. Insert RNX2GTEX CD-ROM into the CD-ROM drive.

Note: If the installer does not start automatically, run Setup.exe from the CD.

2. Follow the on-screen instructions to complete the installation.

>

Note: Please input a mail address during installation.

i This is used in order to download satellite's orbit data required for TEC

calculation from an FTP site (Anonymous FTP).
Note: After the installation is complete, a shortcut icon for
RNX2GTEX is placed on your desktop.

How to uninstall RNX2GTEX
1. Start the installer using RNX2GTEX CD-ROM.
2. Select [Remove RNX2GTEX].

From the Windows Start menu, you can also uninstall RNX2GTEX.
1. Click on the Start button and select Control Panel.
2. Open Add/Remove Programs (for Window XP users), or Programs and then
Programs and Features (for Windows 7 and Vista users).
3. Select RNX2GTEX in the Programs list.



How to start up RNX2GTEX

To start RNX2GTEX, double-click the RNX2GTEX shortcut icon on your desktop;
otherwise, click the Windows Start menu and select All Programs, NICT and then
RNX2GTEX.
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! Selects a root folder for RINEX files.
= Specifies the folder structure where RINEX files are stored.
# Searches for RINEX files

¢ Selects a root folder in which to store the converted TEC file.
=¥ Converts the RINEX file.

4 Stops the file conversion process.
Bl Plots a TEC file.

[+l Customizes column display in File List view.
Shows/Hides the Output area.
g Displays conversion history logs.

& Displays the version information of RNX2GTEX.



Before using RNX2GTEX
A. File name of RINEX file
The file name format for an uncompressed file is as follows:
{SSSSHDOY}0.{YY}o; where SSSS is the four-character marker name, DOY is
the day of year and YY is two-digit year.

The file name format for a compressed file is as follows: {SSSSHDOY}0.{YY}o.gz;
where SSSS is the four-character marker name, DOY is the day of year and YY

1s two-digit year.

For example when a marker name is ssss and a RINEX file has the data that is
dated January 12, 2012, the file name is ssss0120.120 or ssss0120.120.gz.

B. Folder structure of TEC file
TEC files are automatically located under "< Specified Root Folder >
¥<YYYY>¥<DOY >".

C. File name of TEC file
The file name format is as follows: {SSSSHDOY}0.{YY}_TEC ; where SSSS is the
four-character marker name, DOY is the day of year and YY is two-digit year.
For example when a marker name is ssss and a RINEX file has the data that is
dated January 12, 2012, the file name is ssss0120.12_TEC.

D. Converting program RINEX files to TEC files

The RNX2GTEX application is developed for Windows by National Institute of
Information and Communications and Technology (NICT), Japan. The original
Fortran code was developed by GNSS ionospheric observation team of NICT, Kyoto
University, and Nagoya University. Carrier phase and pseudorange in a RINEX
file are used to derive TEC value for each epoch. The slant TEC derived from the
carrier phase is adjusted to that derived from the corresponding pseudorange of the
satellite-receiver pair. This procedure requires satellite orbit information. The
derived TEC values are slant values including satellite and receiver biases. The
TEC data are output in the GTEX format (ASCII format) for each marker and day,
similar to the RINEX observation file.



E. About satellite orbit data

RNX2GTEX application requires satellite orbit data for calculating TEC values.
Satellite orbit data have a Final level (a file prefix character begins in "igs") and a
Rapid level (a file prefix character begins in "igr"), and this application user can
select type of orbit data for calculating TEC values. RNX2GTEX downloads
satellite orbit data automatically from the following FTP site.

ftp:/igsch.jpl.nasa.gov/igscb/product/

And so, basically, you can use this application under environment can use internet
connection. But, if you download satellite orbit data in advance
Downloaded satellite orbit data (UNIX Compress(*.Z) form) is uncompressed and
saved below.
< ORBIT Folder > ¥YYYY¥MM¥ig[sr]<WOY ><DOW>.sp3
(*) “YYYY” is Year, “MM” is Month, “WOY” is Week of year, “DOW” is Day of week
(*) Default value of “<ORBIT Folder>" is “%USERPROFILE%¥Documents”

The input file: RINEX observation file (ASCII format)

Filename: ssssdddh.yyo

2.00 OBSERVATION DATA G (GPS) RINEX VERSION / TYPE ssss: marker name
DATZRIN 2. 35x GSI. JAPAN OSMARO2 161317 GHTPGM / RUN BY / DATE f?'?flpdf'y of the year ber
GS|, JAPAN GEOGRAPH|CAL SURVEY INSTITUTE, JAPAN  OBSERVER / AGENCY 1: T2 sequence number
440101351 TRIMBLE 5700 Nav 1.05 Sig 0.00 REG # / TYPE / VERS yy: 2-digit year

TRIA1249. 00 ANT % / TYPE
0001 NARKER NAME
MARKER NUMBER
-3522845 0167 2777141 5661 4518959 0276 APPROX POSITION X¥7
0. 0000 0. 0000 0. 0000 ANTENNA: DELTA H/E/N

i 1 WAVELENGTH FACT L1/2

4 1oL P # / TYPES OF OBSERV | ' Header Part

30. 0000 INTERVAL

2000 3 9 0 0 0.0000000  GPS TIME OF FIRST 0BS
HP-UX 10. 20[PA-RISGlcc A 1032 03]=+|=] COMVENT
#4xex RINEX HEADER SPECIFICATION 1.00 st COMVENT

END OF HEADER |

02 3 9 0 0 0.0000000 0 9G 16 2G 3613G15G17622625631 < ——— year, month, day, hour,
-10012371.666 23282028, 969 -14792202.9624 23282034, 2034 min, sec, flag, # of
-20059488 864 22333773945 156102990404 22333776, 2234 PRNS. PRNs
-29405637 893 20488342 148  -22886235 5684 20488343, 6844 d

-10611214. 715 23501437, 734 -8249844.7244 23501441, 9304

-21574253 491 71813118, 625 167872400654 21813121 3794 L 1 epoch

-19466956. 219 22672753.922 -15147404.2964 22672757, 9924

-38120076.083  20147989.977 -29678594 7674 20147970, 2814

-34642202. 746 23479338891  -26972367.3494 23479343, 8204

-8256352. 111 20876074.961  -6407202.0364 22676078 9264 ]

02 3 ¢ 0 0300000000 0 9G 16 26 3613G15617G22625631

-18996509. 842 23285030, 305 -14779913.4304 23285036, 4574

-20169633 218 22312814 289  —15606125 7734 22312816 5204



ftp://igscb.jpl.nasa.gov/igscb/product/

The output file: TEC file in the GTEX format (ASCII format)

T.0 STEY DETE SR sTEx vemsTow 7 TmrE ]—  Filename: ssssdddh.yy TEC
RNXZGTEX V1.0 NICT, JAPEN PEM / RUN BY ss55: marker name
: o . EHEONENT QF IRCT ddd: day of the year
TEC valuss in 10716 el/m"Z (1 TEC Unit) COMMENT . - b _
TEC Status Flag = 0 Normal data COMMENT h: file J_ec_]uence number
= 1 : Lack of chasrvables [TEC=99G.)  COMMENT yy: 2-digit year
=2z Too large TEC (TEC=993.) COMMEINT
4 = slip (TEC discontinuity) COMMENT
R l= =lip (I1I) COMMENT
=& Beginning of arc COMMENT L Header Part
TYPES OF DATA = Rl : Raw slant TEC including bkias COMMENT
Al : Rbscluts slant TEC COMMENT
Rl or 21 is n=cessary COMMENT
1F : TEC atatus flag COMMENT
1o : Chservation data used for TEC COMMENT
ZN : Satellite zenith angle COMMENT
LI : Satellite azimuth angls COMMENT
BIAS ESTIMATION EGM
01321310.12c 01321320.12e 01321330.12¢ RINEX FILE MEME RINEX files used to
013z MERKER NAME derive slant TEC
00000 TES NETG3 3.4 BEG3 Jul, 02,2010 REC # / TYPE / VERS
TRM2S555.00 zar ANT § / TYEE
-3690821.3831 057 43035304.4426 AFFROX FOSITION XY3 . B
42,7294 1.8540 0.0486 POSITICN LAT LON ALT Rec. Position in Lat, Lon, Alt
3 L1 o1 Bz 21 8z t / TYDEZ OF OBSERV Types of obs. in RINEX
5 R1 1F 1o an &z $ / TYEES OF DETA Types of data p_I'Odl.IC‘t
20.000 INTZRVAL Interval according to RINEX
2 5 11 o u] 0.0000000 GPE TIME OF FIRST OES
END OF HEADER
0.0000000 O SG2Z1E ¥518GL5GIEG 5G2T7GC 3GI6 — year, month, day, hour,
32.23 18840 min, sec, flag, # of
3.22  14.04
2023 50z PRNs, PRNs
83.27  33.34
3z.21  44.21 ~ 1 epoch
.31 3.34
T4.42  265.95
22,01 343.20
22 50.12 115.79
) 30.0000000 0O 96216 $E185156286 56276 4G26 -




Basic operations
1. Select a root folder for RINEX files.

P |TEC | ) | Convert = @ | Plot

RINEX Open<C:\Wsers\Onne\Document

FileType |

| FileName Prey

-

Browse For Folder -

==)

Select folder that you want to use as the RINEX files root
folder.

4 | RINEX [4
4 2011
|| 001_2011
| 002_2011
| 003_2011
| 004_2011
|| 005_2011
|| 006_2011
| 007_2011
| 008_2011

| 0092011 E

[ Make New Folder ] ] [ Cancel ]

2. Specify the folder structure where RINEX files are stored.

_ pey r
RINEX __ O | TEC Set Folder Structure
— )
RINEX Cpen C:'Users\( RIMEX Files Folder Format
FileType
@ *.gz © *¥YYo @ Bo
Format Strings
Folder YT
@ (@] The year in four digits.
@ Current @& All [ Lo

1) Documents

i § 2011 Mm%

2 Search 9L00%
ex.]
SLYYYY%\%DOY%

Y YYY %\ % DOY%_%YYYY %
Y YYY %\ YaMM%\Y%DD %

The day of the year, expressed as a value between 1 and 366.
Pads with leading zeros to get three digits.

The numeric month. Single-digit months have a leading zero.
The day of the month. Single-digit days have a leading zero.
-> 2012\001

-> 2012\001_2012
-> 2012,01%01

2012\074

oc | [ concel |

3. Select a root folder in which to store the converted TEC file.

RINEX | | & 0 TE@Cunver‘t = @ |Plot [l
RINEX Open C:\Users\Onne\Documents

flewee [ [ Filename

Previous Mext

r
Browse For Folder

-

Select folder to save the TEC files.

> g Desktop
& Downloads

L+ Favorites

# Links

| My Documents
W My Music

=| My Pictures

B My Videos

B Saved Games

> 7 Searches

> |8 Computer

mn

[ Make New Folder ] [ OK

] [ Cancel




4. Inthe RINEX folder tree, select the folder where the RINEX file you want to convert

1s stored.

In the RINEX File List view, select the RINEX file you want to convert.

5. Convert the RINEX file.

- — j
RINEX | ) [§ 2 |TEC | |) | Convert =p @ |Plot [il] = &
RINEX Open C:'Users\Onne'\DesktophRINEX
FileType FileName Previous Mext TimeStamp Size Path
B *ar B “1vo @
2 SR () e L Bl cusv0010.110 cusv0020.110 | 3/6/2012 10:00 AM | 3253KB C:\U:
akiey B cusv0010.110.02 cusv0020.110 | 1/15/2012 12:12 AM | 1014KB | C:\Us
@ Current ) All @
kth20010.110 kth20020.110 |3/6/2012 10:01 AM | 11057KB | Ci\Us
E‘ RINZE;‘H . ktb20010.110.02 ktb20020.110 [1/14/2012 9:41 PM | 3850KB |Ci\Us
')
WM oo1 2011
| | 002_2011
| | 003_2011
S| 004_2011

RINEX | ) & 0 |TEC &

RIMEX Open C:\Users\Onne'\Desktop\RINEX

Plot il |2 [m| = &

FileType
@ *.gz © *.¥Yo @ Both

FileName

Previous

Next

TimeStamp

Size Path

cusv0010.110 §12 10:00 AM | 3253KB | C:\Usd
Folder =» Convert
N B cusv0010.110.gz 12:12 AM | 1014KB | C:\Use
@ Current () All @ Convert All
- - kth20010.110 e ——"1210:01 AM |11057KB |C:\Use
-—é‘ RINE;‘H < ktb20010.110.gz 2 Search.. 12 9:41 PM | 3B50KB | C:\Use
b
I 001 2011 = 2 Refresh (F5)

1 4 002_2011
003_2011
004_2011
005_2011

To convert the RINEX file, perform one of the following:
e Click the Convert button in the toolbar.
e Double-click the RINEX file you want to convert.
e Right-click on the RINEX area, and then click [Convert]. [Convert All]
allows you to convert all of the RINEX files currently displayed.

6. When the file conversion is complete, the created TEC files are displayed in the TEC

File List view. Logs during conversion are displayed in the Outp

@, TEC Convent o & Mot i) (=0 o &

b oo1_2011
o02_2011
003_2011
004_011
005_2011
006_2011
0o7_z011
008_2011
oo9_011
810_3011

P Search

TR0 Yy 3 L 4

Output

Sampling second is 30 cusvidf.iie
Write THC : 151
2 TEC e G with currant and nax: day RINEXS

[RNX2GTEX] ExtCode = 2, RINEXFile = cusvD010. 100,02

e |

ut area.



Optional Functions

<~ Specifying files to display in the File List view
You can specify the files you want to display in the File List view using the
following radio buttons:
® [Current] Displays the files stored directly under the folder you selected on
the folder tree.
® [All] Displays all the files stored under the folder you selected on the folder tree
(including subfolders).

— _— —
RINEX | ) (@ O |TEC | ) | Convert = @ |Plot (i} = & RINEX [ (@ © |TEC [} | Convert = @ |Plot [l = &

RIMEX Open C:\Users\Onne\Deskiop\RINEX

RINEX Open C:\Users\Onne\Desktop\RINEX
FileType

< Specifying RINEX files to be displayed
You can specify the RINEX file you want to display in the RINEX File List view.

FileType || Filename Previous Next FileName Previous Next T
® =gz @ = @ ® =gz © = @
) S 2 RS () B o % ) R () Bei [ cusv0010.110 cusv0020.110 3,
cusv0010.110.02 cusv0020.110 |1/
kth20010.110 ktb20020.110 3/
E; RI o ktb20010.110.92 ktb20020.110 1/
LB
L) D01_2011 = ) 001_2011 3 cusv0020.110 cusvO010.11c  [cusvD030.1lc |3/
.| D02_2011 . ) D02_2011 cusv0020.110.9z |cusvO010.1lc  |cusv0030.11le |1/
LU 003 2011 LU 003 2011 ktb20020.110 ktb20010.110 3/
.| 004_2011 ) 004_2011
- 005_2011 -} 005_2011 ktb20020.110.0z | kth20010.110 1/
- 1 006 2011 < -~ 1 006 2011 2 kunm0020.110 kunm0030.110 3/
YYYDOY Yyyy YYYDOY Yyyy < [ n,

® [Both] Displays both uncompressed files and compressed files.
® [*.gz] Displays only compressed files.
® [*.YYol Displays only uncompressed files.

——
Convert o & |Pir ) [O|e0| OF & RINEX

et [} 0| &

RINEX |, @ P TiC 8 p TEC Convert mp W Mot i O O | RINEX L. @ 2 TEC Convert o)

| RINEX Goen Cillisers\Onne\DesktsalAINEX.

RINEX Opon Ci\sers\fone \Deakton RINEX
FigType FileName Previous  Mewt FleTroe_— FileName

RINEX Open Cillsers\Onne!\Doskdoa INEX
fileType Previcus  Mest

21 B ) S D Both | R T Both U016
o ) Fatier 20010, 10,0 Kh20020.110 it b20010.110 Kth20020.110
Currert & All ] T Current & All Current & All [2]
| as20010.010 wibzo0a0.1te |+ (| 1= E-3]
RINER: Kb20010.108.02 Wb20020.110 R [j|L3 Ruwex
011 S 2011 S 2011
Ji bo1_z01s J 001_2011 Ji 001_2011
§ 002_2001 002_2011 002_2011



< Searching for RINEX files
To search for RINEX files, perform one of the following:
* Click the Search button on the toolbar.
» Click the Search node on the RINEX folder tree.
+ Right-click on the RINEX area, and then click Search.

RINEX 3@ TEC Convert =p i | Plot [ B

RINEX Open C:\Users\Onne\Deskiop\RINEX

S i FileName Previous
© *gz © *YYo © Both

Folder

© Current @ Al
RINEX
B4} 2011 Marker Name (Checked 6 :Max 10)
[ o01_2011
002_2011 V] cusv
HE apse
J 004 —> W] kunm

005_2011 7]
ntus

V] xmis
V| baka

006_2011

007_2011
il ) 008_2011
-] ) 009_2011

010_2011

YIONDOY YYYY 4 o,

StartDate EndDate [F] span
2011/11/01 E- - zo011/11/30 [E- 1 54| Month(s)

[ Update RINEX View ] [ Close

[Marker Name]

Select the marker name by which you want to search for RINEX files.

The three buttons shown in the upper right corner allow you to add a marker name,
change the name of a marker name and delete a marker name, respectively.

[Start Date]

To search for RINEX files by the RINEX file date range, specify the start date.

[End Date]

To search for RINEX files by the RINEX file date range, specify the end date.

[Span]

When you want to specify a time span instead of the end date, click this checkbox.
[Update RINEX View]

The RINEX files that meet the specified conditions (marker name and Date) are
displayed in the RINEX File List view.

Note: When you uncheck all the checkboxes of marker name, you can search for RINEX

files only based on the specified date range or time span.



<>

Plotting TEC file
You can plot the data of the TEC file created by converting.

N TEC Save C:\Users\Onne\Documents

ime _Fulder - FileName Source TimeStamp Size Path

@ Current ) All @ ;
D [ cusw0010.11_TEC /N 3/14/2012 2:51 PM | 642KB | C:\Users
310.11 |/ Documents

B ) 2011
)} oo1 XK Delete

2 Refresh (F5)

From the TEC File List view, select the TEC file you want to plot.
2. Click the Plot button on the toolbar ; otherwise, right-click on the TEC file, and
then click Plot.

TECI0" 16 odtv2)

+ue 00N T _TEC (U172011) I ut 7 ) 8-

1:32:00 | 64,0770 -P4.08%4

[ Gowy £3.8601 -73.8809
o e |-w.=m
= 633571 735238
L Bt 63,1031 -73.3121
1420 | 620431 730331 |
1:35:00 | 62,5999 -72.9388
13530 | 623148 727639
1600 | 62,0070 72,5591 |
1:35:30 | -61.8354 724015
1:37:00| -62.6078 -72.1845 |
L3730 | 6LI7IY TA08TE
138,00 61148 71,8011 |

TECIIE" 16 aitw’2|

1:38:30 60,044 -71.5404
1:39:00 | -60.583) -n.-uﬂn.
l:m:?u. 60.34-’-7. 71.2?5—1.
£:40:00 | -60.0813 71,0686
1:40:30 | 599086 -TO.8853
l:-u:ﬂ.n: s9.5748 ] w.s-!e: 3

000 4.00 200 1200 16.00 2000 000 o000 400 800 1200 16:00 2000 o000

When you right-click on the screen, the following options are available:

e [Copyl Copies the plot to the clipboard.
e [Cursor Line] Chooses to show or hide the cursor line.
e [Values] Displays the data values. Note that this operation can take

some time depending on the environment.
The cursor line on the plot and the current cell where the data value is displayed

are synchronized.
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<~ Customizing column display in File List view

You can choose to show or hide the column in the File List view.

RINEX | | & 2 |TEC | | | Convert 1 | Plot L_,_; = &
l

Settings “

Show/Hide RINEX Column Show/Hide TEC Column
Previous Source
Next TimeStamp
TimeStamp Size
Size Path
Path

~ ORBIT Type

® Final(igs) () Rapid(igr)

ORBIT Folder
D:\Project\Develop\ukawa\Data2\ORBIT

E-mail address

soo@aaaa.bb.co |

<~ Change satellite orbit data type and specify orbit folder
You can choose satellite orbit data type (Final [Default] or Rapid). and specify a
folder save the satellite orbit data by file chooser window.
|| RINEX | | & 2 |TEC | | | Convert 4 | Plat L_,_;
l
Settings x|

Show/Hide RINEX Column Show/Hide TEC Column

Previous Source
Next TimeStamp
TimeStamp Size
Size Path
Path

OREBIT Type

® Final(igs) () Rapid(igr)

ORBIT Folder
D:\Project\Develop\ukawa\Data2\ORBIT

o EoTan Souress

soo@aaaa.bb.co |

11



< Preference of your e-mail address
You can change your e-mail address (used by download of satellite orbit data from

FTP site) when you installed this application.
|| RINEX | | & 2 |TEC | | | Convert 3 | Plat b,J = &

Settings “

Show/Hide RINEX Column Show/Hide TEC Column
Previous Source
Next TimeStamp
TimeStamp Size
Size Path
Path

OREBIT Type
(® Final(igs) () Rapid(iar)

ORBIT Folder

D:\Project\Develop\ukawa\Data2\ORBIT

TeTan Soarees
wxxx@aaaa.bb.co |

<~ Conversion history logs

The logs generated during conversion are displayed.

E—— .
I‘ RINEX |, & £ |TEC | | Convert 1 | Plot 4l gs'-‘

The conversion logs are kept for the most recent one-month period. Even after one

month has passed, at least 100 conversion logs are kept.

These logs may be helpful, when a problem occurs.
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[ conersion History Logs ]

DateTime + RINEX File TEC File Result ProductVersion =
2012/03/15 16:27:39 | ktb20020.110 ktb20020.11_TEC |Skip 0.0.6.4
2012/03/15 16:27:39 (cusv0020.110.0z |cusv0020.11_TEC |Skip 0.0.6.4 D‘
2012/03/15 16:27:39 |cusv0020.110 cusv0020.11_TEC |Skip 0.0.6.4

2012/03/15 16:27:16 | ktb20010.110.9z |ktb20010.11_TEC |Success |[0.0.6.4

2012/03/15 16:27:14 | ktb20010.110 ktb20010.11_TEC | Error 0.0.6.4

2012/03/15 16:27:14 |cusv0010.110.gz |cusw0010.11_TEC |Error 0.0.6.4

2012/03/15 16:27:14 | cusv0010.110 cusv0010.11_TEC |Success 0.0.6.4

2012/03/15 16:26:37 | ktb20020.110 ktb20020.11_TEC |Error 0.0.6.4

2012/03/15 16:26:37 |cusv0020.110.0z |cusv0020.11_TEC |Success 0.0.6.4

2012/03/15 16:26:35 |cusv0020.110 cusv0020.11_TEC | Success 0.0.6.4

2012/03/15 16:25:50 | xmis0020.110.gz |xmis0020.11_TEC |Success 0.0.6.4

2012/03/15 16:25:48 |xmis0020.110 ¥mis0020.11_TEC |Error 0.0.6.4

2012/03/15 16:25:48 | ntus0020.110.gz | ntus0020.11_TEC | Success 0.0.6.4

2012/03/15 16:25:43 | kunm0020.110.gz | kunm0020.11_TEC | Error 0.0.6.4

2012/03/15 16:25:43 |kunm0020.11o kunmo020.11_TEC | Success | 0.0.6.4

< m ]

Successfully get arguments: -
Win_Flag: 1 E‘

Parameter File: Ci\Users\c.toda\AppData'\Local\Temptmp6588.tmp

Processing:ntus0020.110 -

< Version information
You can determine the version of RNX2GTEX.

[_ RINEX | ) @ 2 [TEC [l | Convert = @ | Plot [ |

l

i RNX2GTEX
ersion 2.0.0.0 (File Version 2.0.0.1)

Copyright @ 2013 National Institute of Information and Communications Technology
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