Developments at CDDIS to Support Real-Time and RINEX V3

Abstract: The Crustal Dynamics Data Information System (CDDIS) supports data archiving and distribution activities for the space geodesy and geodynamics community.
The archive consists of GNSS, SLR, VLBI, and DORIS data and products derived from thesge PISIS'ORSNORINIASAs Earth Observing System Data and
Information System (EOSDIS) distributed active archive centers (DAACs). The CDD ive are key compe in several of the operational
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V3 format, supporting multi-GNSS tracking from an additional 125 _gites
accommodate new data sets and, in particular, integration of RI| 3
support of the IGS by implementing a real-time caster for the IGS Real= (RTS). The CDDIS real-time caster hasibeen successfully operatin
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CDDIS Real-Time Activities

Real-time GNSS at CDDIS: -
® Inearly 2015, the CDDIS caster became operational, allowing CDDIS ¢ b 2COM:

0O (< ([ fat cddis-casterreg.gsfc.nasa.gov ¢ ™ O |

primary caster supporting the IGS Real-Time Service (RTS) along with:thé IGSGB: R — E e — —
casters e AR | gy oL Do et TS DIS . — =
e NTRIP software used to transmit real-time GNSS data and derived pFaduch stiams throdgh the e e e AT T T
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® Thus far, CDDIS makes streams available from nearly 200 globally distributed real-time” b o R HEEPR RSB s TG T
receivers and 37 derived product streams el B XY T T K Nod Seas TR ST e s
® A username/password is required to access streams (required for all IGS RTS caste! '”}“ '- A B B B B = i S B T ‘

® CDDIS developed an interface to an EOSDIS system for user registration and ace ,,t s
Caster User Registration/Sign-on: A o N e Y e e ety -~

Email*

® Users of IGS RTS casters, including the CDDIS caster, must register and utilize a 5552 18] X R “ e ] eyl

username/password for access Ny ' TN UL LA AT T S T B
® CDDIS has access to a world-class user registration process from EOSDIS, which curgéntly’ha -- v\ VLT e | . Gmme R—
over 170,000 users in its system [P~ R ST R e s " |
® CDDIS developed software to interface its NTRIP caster with this EOSDIS user registration: @ ¢ SN - = - r—
system (URS) R e ] |
® Registration process is accomplished in near real-time = LT
® Once registered within the EOSDIS system, the user has access to the entire suite of E OSDIS = 4 ‘ e s
products across all twelve EOSDIS data centers o AR A N

Streams*

The CDDIS real-time data caster is provided freely to all users. By completing this registration and/or
using the Service, the Subscriber agrees to accept the Service as is, and also acknowledges that the

® Over 50 users have registered for access singe the start of the CDDIS real-time sefvigess® ===

CDDIS makes no assurances, implied or otherwise, for the accuracy or availability of the Service. The

Subscriber also accepts that the Service can have outages and degradations in accuracy and that

P ro Ce SS [ ] these events can renlder tljg Service unsuitable for any use. The Subscribgr shall indemnify, defend and

[} 2 hold the CDDIS and its affiliates harmless from any loss or damage resulting from any claim by any
person relating to the data services provided under this agreement.
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® New users access the registration form on the CDDIS caster website and completes t e
~
[ ] [ ] L[] [ ]
Wlt h t h e re q u I re d I nfo r m at I O n -9 o £ 3 This is the first of a two part registration process. You will receive an email to the address listed above within

one business day with further instructions on how to finish the registration process.

® User submits the form and an email is generated with a validation link; user clicks on the link

within the email and the URS system validates the form data

® CDDIS staff grant the user access to CDDIS caster; typical 24-hour turn-around on full
registration process

® User now has access to the CDDIS caster as well as other EOSDIS data center applications

Future plans:
. Add more Streams to CDDIS Caster 1 CA ALBHO AIheI’(Hé‘!aﬂ.BC GPS 1GS 2 48.39 236.51 1] MRCanRTCM  RTCM 3.0 fci]tsfg{(;:i)}
+ Data streams from global real-time capable sites in NASA network (GDGPS) The majority of CDDIS real-time Academic research is the largest e
+ Data streams from other real-time providers users are .from education, appl:catlon area for CDDIS real- R R TR e
o ° ° ° ° ° ° ° CommerCIaII and government t'me users. 5 GCA DUBOO Lake Dubonette, GPS 1GS 2 50.26 264.13 1] NRCanRTCM  RTCM 3.0 11[{))(;:5{:(;}
® Capture streams into high-rate files (mainly for those sites not supplying high-rate data directly | organizations. &
to CDDIS)

Screen capture of the webpage showing the

® Develop software to capture caster usage monitoring/statistic capture Pt o e o abe fraa T s CDDIS canter

® Update registration pages to use new version of EOSDIS Earthdata Login (formerly called URS)

RINEX V3 GNSS Data Support and Integration

Background:

® CDDIS has supported the IGS Multi-GNSS Experiment (MGEX) since its start in €

® Multi-GNSS data available in RINEX V3 format

® Data archived in a campaign directory structure at CDDIS and particig
ftp://cddis.gsfc.nasa.gov/gnss/data/campaign/mges

® Thus, these data were archived separately from the official IGS
ftp://cddis.gsfc.nasa.gov/gnss/data/daily
ftp://cddis.gsfc.nasa.gov/gnss/data/hourl
ftp://cddis.gsfc.nasa.gov/gnss/data/hig o

® |GS Infrastructure Committee (IC) developed a RINEX
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Rationale for Integration: | %‘:ﬁ S
® MGEX has been a successful activity for the IGS in C ive, defining YYYYDDDHHMM
distribution, and analysis 3 ' daily (daily data) I Gmee =
® RINEXV3is an adopted IGS standard (since 2012) - E—
® Agreed upon goal from the 2014 IGS Worl M on ] DDD (day of year) dchrane one Thte, Siether, sl commiEy GeEE
® Filesin RINEX V2 and RINEX V3 format - Uﬁ_liié can d o (Hatanaka-compressed observation) Example: YAR200AUS R 20160200000 01D _30S_MO.crx.gz
® This filename format sometimes caused ¢ 6nf; ion., ' N or d: O\ arwrites at DCs (Beidou broadcast ephemeris) RINEX YB filename structure o
e Used an old compression scheme: RIN _. -.i_. ; g | P for compre (GLONASS broadcast epher.neris) (source: RINEX 3.0?.IGS.RTCM.doc, http://bit.ly/1Yaodnl, 2015-07-14)
: : A 19, e (sBAS broadcast ephemeris) Status of Data Holdings Using RINEX V3 Filename
mplementatlon: ; 8 y ‘& A . 4 3 (Galileo broadcast ephemeris) Stl"UCture'
° ; i i i \ tations i i meteorological ‘
s RNEX 3 transhionplanspciod RS iroro e hor oo OIS receorolosical +" Sources (sites/type): ESA (9/D+H+HR), GA (21/D)
® In mid-2014, stations and operations centers began submitting data using the “Jong” l/_:- (mixed broadcast ephemeris) BKG/Wettzell (9/D+H), IGN (2/D+H), ASI (1/D), ROB
filename format specified in the RINEX V3 documentat | #2 (Qz8S broadcast ephemeris) . g]O/D-l_.H) 400 dailv data from 7
® In November 2015, MGEX stations became IGS stations; ie., part of the operational IGS | t8 (observation summary) i o (Y cata lrom / sources
network k- highrate (high-rate data) (~135. total 5|t.es.prowde daily data in RINEX V3 format)
® At CDDIS, and other DCs and starting with data fro all RINEX pourly (hourly data) s <o pl:owdlng hourly data frorr) 4 sources
RINEX V3 filenaming convention are archived in the “ ional” Consolidated directory structure for GNSS data at CDDIS . (~5,O total S|.te.s prc?wde hounlyidataliniRINEXVSiiormat)
structure: R 2 9 sites prov.ldlng hlg.h-rat.e data from 1.source
ftp://cddis.gsfc.nasa.go MR EEIRERE LT lyit, S RGOS S 7 S0 LIS 60 GO ek 0L 0 3Bt s i 7 20 105 \ (~50 total sites provide high-rate data in RINEX V3 format)
ftp://cddis.gsfc.nasa.gov/gnss/data/hourly B e Emene BELER L in G
£tp://cddis.gsfc.nasa.gov/gnss/data/highrate M io Tied, G BUGS mEL R Hi
® Operational IGS data directories at CDDIS contain :
+ Files using 8.3.Z naming convention in RINEX V2 format YARD00AUS SEPT POLARKATR AORD/M T | NONE 0.0814 YRS S0107M008 M 3.03 X X X X X
+ Files using ”Iong" naming convention in RINEX V3 format Daily status file showing RINEX V3 data available at CDDIS _ r

ftp://cddis.gsfc.nasa.gov/gnss/data/campaign/mgex/daily

ftp://cddis.gsfc.nasa.gov/gnss/data/campaign/mgex/hourly

ftp://cddis.gsfc.nasa.gov/gnss/data/campaign/mgex/highrateg
® Therefore, data from multi-GNSS sites can be found in both directory structt
® |GS station operators that can only support RINEX V2 can continue to do soig

Near-Term Activities:
® Generate files using RINEX V3 filename format for those sites only supplying dat:

filenames €
® Incorporate gfzrnx tool (http://semisys.gfz-potsdam.de/semisys/) in CDDIS operations to create these files™
® Update daily status file format and other routine reports for RINEX V3 data supplied using long filenames

@ Daily Site
@ Hourly Site
@ High-Rate Site
OData in V3 Filenames

More Information/Feedback:

® Data and products are acquired as part of NASA's Earth Science Data Systems and archived and distributed by the Crustal Dynamics Data Information System (CDDIS):
C. Noll, The Crustal Dynamics Data Information System: A resource to support scientific analysis using space geodesy, Advances in Space Research,Volume 45, Issue
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® The staff welcomes feedback on the CDDIS and in particular the ideas expressed in this poster; /"’\
contact: Carey Noll (Carey.Noll@nasa.gov) |GS  CNss semvice  iternational Loser Ranging Servie WORLD DATA SYSTEM
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