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Geodetic Data Exchange (GDX)

* GDX Is an XML-based data format GVX
that will be the input format for

OPUS

* GDX will be the successor to the
GNSS Vector Exchange (GVX)
format and Is designed to be LVX CVX VX  RVX
backwards-compatible with
Bluebook

* GDX currently supports GNSS, GDX
classical, and leveling
measurements
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GDX Structure

1 . SOURCE DATA / .MEASUREMENT SETTINGS
2 . PROJECT INFORMATION 8 . MEASUREMENTS

3 . PERSONNEL 9 . REDUCTIONS

4 ,UNITS 10 .0BSERVATIONS

5.EQUIPMENT
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Source Data

1.1. SOURCE_DATA
1.1.1. FILE_NAME

CREATED_DATE
SOURCE_APPLICATION
3.1, NAME
3.2, VERSION

3.3. MANUFACTURER

3.4, MANUFACTURER_URL
CONVERTED_EBEY

4.1, SOF TWARE _NAME

4.2, VERSION

4.3, SOF TWARE_URL
4.4, CONVERTED_DATE
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<SCURCE DATA>

<FILE MAME>»wash mon 20150128</FILE NAME:>
<CREATED DATE>2013-11-05T06:46:05«/CREATED _DATE>
<SOURCE APPLICATICHN-

<MAME>»GenObs< /NAME >

<VERSION>1.40</VERSICN>

<MANUFACTURER />

<MANUFACTURER URL />

</ SHURLE APPLICATION

<CONVERTED BYI>

<SOFTWARE NAME>Trav to cvx RK;{fS:E:WﬁRE_EﬁﬁE}
<VERSION>1</VERSICN>

<SOFTWARE URL [

{CZI?ERTEZ_ﬂﬁfE}EGE:—35—:7__H 42 ﬂE{fCEE?EH:Eﬁ_:LTE}
{fCEE?ER:E:_E?}

</SOURCE DATA>
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Project Information

1.2. FROJECT_INFORMATION <PROJECT INFORMATION>

1. TITLE <TITLE>WASHINGTON MONUMENT</TITLE>

B <SUBTITLE 1 />
SUBTITLE_T e
SUBTITLE 2 />

SUBTITLE 2 <SUBTITLE 3 />
SUBTITLE_3 <NGS5 SURVEY PROJECT ID />

NGS SURVEY _PROJECT_ID <AGENCY>National Geodetic Survey</LAGENCY>

<5START DATE>Z013-11-05T11:44: '_f'-i_.-'rEf_T-_Fi:_:l_T-_TE}
AGENLCY <END DATE>Z013-11-06T14:1¢6 :5"5-=:;5E'J:3_:L-"-1:E.:'-—

ST#HT_DATE <sRFMLRE __.-'}
E|"..||:]_|:],|!||TE -=:.-"FR:JEC':_:EFEF&L&:::I}
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Personnel

1.3. FERSONNEL

1.3.1. FARTY_CHIEF
1.3.2. INITIALS

<PERSONNEL>
<PLARTY CHIEF INITIALS = "ELF"»Eendall Fancher</PARTY CHIEF>

-

<HNLME INITIZLS = "SEB"»Stewve Breidenbach</NAME™>

7T THTTTAT — M e o R ArAT 15,
<NAME INITIALS = "CG">»Charles Gecghegan</N&aME:>

< /PERSONMNEL>
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Coordinate Reference Systems

-4,

1.

COORDINATE_REFERENCE_SYSTEMS
1.4.17.

B

B

]

0 N Y S

T I e

GEODETIC_CRS

1.1, 1D
1.2 CODE
.1.3. NAME
1.4, REMARK

VERTICAL _CRS

2.1 1D
2.2
2.3.
2.4,

CODE
NAME
REMARK

<COORDIR

[ATE REFERENCE SYSTEMS>

<GEQDETIC CRS5>

<ID»Z230</TI0>
<CODE />

<MAME>NAD 83 (2011l) Epcch

<REMARE />
</GEQDETIC CRS>

<GEQDETIC CRS5>

<ID»252</I0>

<CODE />

<MBAME>NAD 83 (2011l) Epcch 2

<BREMLEFE />
{fEEZDEiZ:_:EE}
<VERTICAL CR3>

<ID>22e</ID>

<CODE />

<NAME>NALVDEE - OHt</NAME:>

<REMARE />
</VERTICAL CRES:>

LatLonEHt< /MAME >
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Units
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<UNITS>

</UNITS>

geodesy.noaa.gov

<LINELR>meters</LINELR>

<ANGLES>»decimal degrees</LNELES>
<TEMPERALTURE>Cel=sius</TEMPERATURE >
<PRESSURE>millibar</PRESSURE>
{EELEC:?E_HUHI3ITf}pEICEH:{fHELﬁ:I?E_H:HI::Tf}

<WIND SPEEDr»kilcmeters per hour</WIND SFEED>
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Equipment

* Schema is a bit too detailed to show, N
but a snippet is shown here R

<ID>LIl</ID>

<NGS EQUIFMENT CCDE>Z243«</NGS EQUIPMENT CODE:>
* Support for e

<MANUTFACTURER>Lelca</MANTFACTIURER

MODEL>DNAD3</MODEL:

e (GNSS Antennas <SERIAL NUMBER>232228</SERIAL NUMBER>

<FIEMWARE VERSION>D</FIEMWARE VERSION>

<STADIA FACTOR CODE="full"»>200«/STADIA FACTOR>

® Leve|S </LEVEL> B B
$ ROdS <ID>R0 :u’__c:.-"::-}

<NG5 EQUIEFMENT CODE>3%6</NGS EQUIEMENT CODE>

<MANUFACTURER>Lelca</MANTFACTURER

® Total StathnS <MODEL>GPCLZ2</MODEL>
* TaI’QGtS {55331_}2313531:2EEE-E{_.- SERIAL NUMEER>

— e — — e —— — e — —— e ——

* Will add support for measurement
tapes, historical EDM equipment, and
other instrument types
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Points

1

7.

POINTS
1.7.1.
1.
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POINT
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ID
NAME
NGS_EQUIPMENT_CODE
NGS_PID
DESIGNATION
COORDINATES
6.1. GEODETIC_COORDINATES
.6.2. GEODETIC_CRS_ID
.6.3. COORDINATE_REFERENCE_SYSTEM_ID
.6.4. EPOCH
.6.5. LATITUDE
.6.6. LONGITUDE
.6.7. ELLIPSOIDAL_HEIGHT
.6.8. GLOBAL_CARTESIAN_COORDINATES
7.1.6.8.1. GEODETIC_CRS_ID
7.1.6.8.2. EFOCH
7.1.6.8.3. b
7.1.6.8.4. Y
.7.1.6.8.5. il
.6.9. CORRELATION_MATRIX_LOCAL
7.1.6.9.1. SDON
.7.1.6.9.2 SDE
7.1.6.9.3. sDU
7.1.6.9.4, PNE
7.1.6.9.5 PNU
.7.1.6.9.6. PEU
ORTHOMETRIC_HEIGHT
AR I VERTICAL_CRS_ID
A2 EPOCH
7.3, VERTICAL_COORDINATE_REFERENCE_SYSTEM_ID
A4, HEIGHT
7.5 sDH

<POINTS>

<POINT>

</ POINT>

geodesy.noaa.gov

<ID>Fl</ID>
<NAME>WASHINGTON MONUMENT</MNAME:>
<NGS_EQUIFMENT CODE>EM</NGS EQUIFMENT CODE>
<CODEZ />
<CODE3 />
<CODE4 />
<NG5 PID>HV4442</NG5 FID>
<DESIGNATION>WASHINGTON MONUMENT</DESIGNATICN:
<COCRDINATES>
<GEODETIC COORDINATES>
<GEODETIC CRS ID>235</GECDETIC CRS ID>
<EPOCH>2010.0000</EPOCE>
<LATITUDE>38.88946738</LATITUDE>
<LONGITUDE>»-77.03524008</LONGITUDE >
<ELLIPSOIDAL HEIGHT>148,172</ELLIESCIDAL HEIGHT>
</GEODETIC COORDINATES>
<GLOBAL CRRTESIAN COORDINATES>
<GEODETIC CRS ID»252</GECDETIC CRS ID>
<EPOCH>2010.0000</EPOCE>
<¥>1115287.503</%>
<¥>—4544432,818</7>
<Z=3%E82867.0%8</2>
</GLOBRAL. CARTESIAN COCRDINATES>
<CORRELATION MATRIX LOCAL>
<SDMN>0.002%</5DM>
<SDE>0.0022</5DE>
<5DU>0.0037</5DU>
<PNE>0.0820242¢</ENE>
<PNU>0.00320246</PNU>
<PEU>0.0052045%</PEU>
</CORRELATION MATRIX LOCAL>
<ORTHCMETRIC HEIGHT>
<VERTICAL CRS ID>256«/VERTICAL CRS ID>
<EPOCH />
<HEIGHT>181.3</HEIGHT>
<5DH>0.01</SDH>
</ORTHOMETRIC HEIGHT>
< /COORDINATES>
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Measurement Settings

MEASUREMENT_SETTINGS
LEVEL_CORRECTIONS

1.8.1.
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1.8.
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1.
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ID
COLLIMATION_VALUE
INSTRUMENT _HEIGHT
DATE

TEMPERATURE
REMARKS

TOTAL_STATION_CORRECTIONS

.9.
H.
1.8.2.11.

ID

CALIBRATION_DATE
COMPENSATOR_LONGITUDINAL
COMPENSATOR_TRANVERSAL
VERTICAL_INDEX
HORIZONTAL_COLLIMATION
TILTING_AXIS
AUTOMATIC_POINTING_HORIZONTAL
AUTOMATIC_POINTING_VERTICAL
ATMOSPHERIC_CORRECTION_COEFFICIENT
REMARK

GNSS_SURVEY_SETUFP

1.

=] o n & LF R

o oo oo o0 o) ol
L Gl LI G Gl Ll

| | |

=] | |

ID

SOLUTION_TYPE
PROCESSING_S0FTWARE
NAME

VERSION
SOFTWARE_URL
CORRECTOR_FORMAT
NETWORKRTK
NAME
MOUNT_POINT
TYPE
IP_ADDRESS
IP_PORT

o B S

<MEASUREMENT ZET

TINGS>

<LEVEL CORRECTIONS>

</ LEVEL

< TD=LC00

0l«/ID>

<COLLIMATION VALUE>0.01

<INSTRUMENT HEIGHT>1.&83

-

- -

geodesy.noaa.gov

o</COLLIMATION VALUE>

/INSTRUMENT HEIGHT

g oL iwed 1l IR LAINEL

- ——

<DATE>Z201T7-05-30T12:]12</DATE:>>

<TEMPERATURE>»Z0.E5</TEMP

<BEMLEES

CORRECTIT

<TOTAL S5TATIOHN

</ TOTRT

g g

< TD=C 00

<CALIBEATICON DATE>Z013-1

i
ONE>
ORRECTIONS

1</ID>

ERATURE>

s

;—GE{fCELZSREC:ﬁE_DﬁCE}

<COMPENSATOR LONGITUDINAL>Q.000080356</COMPENSATCR LONGITUDINALX
{:SHPEIEQ:ER_:REE?ERSELFG.GjﬁﬂEEll1{fC:E?EESETEE_CEEE?EEEEI}
<VERTICAL INDEX>0.000044444</VERTICAL INDEX>

<HORIZONTAL COLLIMATION>-0.00020</HORIZONTAL COLLIMATION:>

{:II::IE_EE:EF—C.3DGEEED{ffIIf:IE_EE:E}

<AJTOMAT

<AJTOMAT

IC POINTING HOR

IC POINTING VER

<ATMOSPHERIC CORRECTION
<REMARE />
STATTON CORRECTTONS®

g g g

IZONTAL>D.0000750</

AUTOMATIC POINTING HORIZO

MNTALAT,

T:CEL}—C.303%250{fE:TﬂHE::C_PQZE ING VERTICALX

</ATMOSFHERIC CORERECTION

e ——

LIPLAR L

e

FICIENT:-
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Measurements

* Schema contains support for
* Leveling
* Vertical angles
* Horizontal directions
* Distances

* Meteorological metadata

<MELSTIE

MENTS>
<LEVELING SECTION=

-

<ID>5001</ID>

geodesy.noaa.gov

<INSTRUMENT ID>0000004%</INSTRUMENT ID:>
r TR ST TTRAR BRI Ty BmM T AR TT: T T TRy =1" " w=elataToh| -_."—"-.'::H—\-“". BRI SRR T O RTS T "
{.__‘hn_r_F._l_"'.E_l__'w_--\_-:‘-\.F._'w_-__-\_-'_n____- _‘-'_FF____- 17 = uug 1< __n___"k.-\_-_'I__'\- - = -:k_u__u_~u__:1.f
<INITIAL POINT ID ROD="R001">1207</INITIAL PCOINT ID:>
<TEEMINAL POINT ID ROD="RO0O1">1223</TEEMINAL POINT IDx>
<ELEVATICN DIFFERENCE>23.400809</ELEVATION DIFFERENCE
<RUNNING DISTAMNCE>1120.3</RUNNING DISTAMNCE
<RUNNING IMBALANCE>-0.l</RUNNING IMBALAMNCE>
<ORDER>1</CRDER>
<CLASS>2«/CLASS>
<OB3ERVLTTION TIME>
<BEGIN»>Z017-05-30T12:12«</BEGIN>
<END>2017-05-30T14:02</END>
</0OBSERVATION TIME:>
<PFROBES SOURCE="Ch=zerved":>
<PFROBE TEMF HEIGHT="0.353"»ZZ.S%</PECBE TEMP>
<PFROBE TEMF HEIGHT="1.353"»ZZ.S%</PECBE TEMP>
</PROBES>
<INTEEMEDIATE SETUPS TOTAL="Z20">
<SETUF=
<ID>S001 l</ID>
<POINT ID></;POTINT ID>
<INSTRUMENT HEIGHT>1.&68</INSTRUMENT HEIGHT:

T T T ST T T T —
'\.:‘_‘ﬁ.'_'{:_-\: o o=

ill s L

"ROOL"

ID>2040</POINT ID>

- -

<R0OD READING>0.%3085</R0OD READING:>-

<NUMBER OF MEASUREMENTS>S</NUMBER CF MEASUREMENTS>

oM RITN D
< STLNDR

<3IGHT

- - =TT R T ART M T RAT w3 T
'{ME':E:\.I'III_____'H_-_'\- ___"'.E..}ﬁ'_'_ ]

RD DEVIATION>O.05</STANDARD DEVIATION:>

DISTANCE>»30.53«/SIGHT DISTLNCE>

5—30T12:12</0BSERVATION TIME:>
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Reductions

* This section relates measurements (raw field data) to observations (data)

* Contalns corrections to measurements from atmospheric refraction,
deflections of the vertical, instrument height, and target heights

* Flelds have not yet been defined and this section will not be part of the
alpha release
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Observations

This section Is intended for data that Is ready
for a three-dimensional least-squares
adjustment

Observations should be mark-to-mark and

corrected for deflections of the vertical and
atmospheric refraction to the local geodetic
frame

Supports

* GNSS vectors

* Vertical angles

* Distances

* Horizontal angles, directions, and azimuths

* Leveling

<OBSERVATIONS:
<HORIZOMNTAL_DIRECTIONS: <!-- for horizontal directicns, must have a minimum of two sights--»
<HORIZOMTAL DIRECTION _SET:>»
«CLASSICAL _SET_ID»co?«</CLASSICAL_SET_ID:
<REDUCTIONS_ID />
<INSTRUMENT POINT ID>P1</INSTRUMENT POINT ID:
<5IGHT>
<SIGHT_POINT ID»P5</SIGHT_POINT_ID>
<5IGHT_ID>CSeaed < /5IGHT _ID>
<AMNGLE>2.5723611111«/ANGLE>
<SIGMA>D. BBA3204527 < /SIGMA
<REPLICATIONS>4</REPLICATIONS>
<REMARK/ >
<fS5IGHT >
<5IGHT>
<SIGHT_POINT ID»P&</SIGHT_POINT_ID>
<5IGHT_ID>CSeaed < /5IGHT _ID>
<ANGLE>280.5723611111«/ANGLE>
<5IGMA>R ., BBA3204527 <« /STIGMAX
<REPLICATIONS>4</REPLICATIONS>
<REMARK/ >
<fS5IGHT >
</HORIZONTAL DIRECTION SET:>
</HORIZONTAL _DIRECTIONS:
<HORIZOMNTAL_ AMNGLES:
<HORIZOMTAL_AMNGLEX
«CLASSICAL_SET_IDrco7</CLASSICAL_SET_ID» <!-- for horizontal angles, there must be a backsight and there could be only 1 sight -->
<REDUCTIONS_ID /:
<INSTRUMENT POINT ID>P1l</IMSTRUMENT POINT ID:
<BACKSIGHT POINT _ID»P2</BACKSIGHT POINT _ID>
<SIGHT_POINT ID>P5</SIGHT POINT ID>
<SIGHT ID>C5@aav</SIGHT ID:>»
<AMGLE»2.57232611111< fAMNGLE>
<SIGMA>D.BRR3294527< /SIGMAS
<REPLICATIONS >4« /REPLICATIONS:
<REMARK />
< /HORIZOMNTAL _AMNGLE >
{HORIZOMTAL _AMNGLEX
<CLASSICAL SET ID»co7</CLASSICAL SET ID>
<REDUCTIONS ID />
<INSTRUMENT POINT ID>P1</INSTRUMENT POINT ID>»
<BACKSIGHT POINT ID>P2</BACKSIGHT POIMNT ID:
<5TIGHT_POINT_ID>P4</5IGHT_POINT_ID>
<SIGHT_ID>CS@aa8</SIGHT _ID:
<ANGLE>274.8468833333</ANGLE>
<SIGMAXB . BBBI3TSS05 /SIGMA:
{REPLICATIONS>7</REPLICATIONS?
<REMARK/ >
< /HORIZONTAL AMNGLE:
<HORIZOMTAL_ AMNGLEX
<CLASSICAL_SET_ID»co7</CLASSICAL_SET_ID>
<REDUCTIONS_ID />
<INSTRUMENT _POINT_ID>P1</INSTRUMENT_POINT_ID:
<BACKSIGHT POIMT ID»P2</BACKSIGHT POINT ID:
<SIGHT_POINT ID>P3</SIGHT POINT ID>
<SIGHT ID-CS@ale</SIGHT ID:-
<ANGLE»128.,4708134821</ANGLE>
<SIGMA>D.BRR3I238283< /SIGMAS
<REPLICATIONS>7</REPLICATIONS
<REMARK />
< /HORIZOMNTAL _AMNGLE >
</HORIZONTAL _AMNGLES:
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Corbin Quad Survey

NGS has executed a highly redundant survey .
conducted over multiple days on a set of five -
points at the NGS Testing and Training

Center in Woodford, VA

Supports:
* Least-squares adjustment testing
* Atmospheric refraction research
* (Geodetic astronomy research
Techniques used.:
* Simultaneous GNSS
* Total station angles and distances
* Leveling
* Astronomic azimuths and deflections of the vertical
* Detailed vertical temperature profiles @$ca
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Alpha Release g

o | i | 0t e | o | s | e | I

* The alpha version of GDX will be
avallable on the NGS alpha website

In the coming weeks

National Geodetic Survey

* As an alpha product, this initial
version will be incomplete but
avallable for early feedback

* This website will include

n n
documentation and example files,
Ulttmately, the goa! is for industry and academia to adopt GVX for
" = " storing and shanng GNSS vector data, in 3 similar manner 10 how
n I d n t h < r b n d S r RINEX has been adopted for static GNSS data. Thus, NGS is
I C u I g e O I u a. u Vey requesting commeants and feedback from 3l interested parties, which

can be emailed to NGS.Feedback@noaa.gov.

NGS is interested in feedback on the following:

| h ® Important data that is missing in the proposed format
a. p a.. n g S . n O a.a. . g O V " Exiraneous or unnacassary data that is curranily in the format

®  Similar standarg file formats that may already be available for use

NOS Home = NGS Employees « Privacy Policy = Feedback » Discialmer » USA.gov = Ready.gov = Site Map « Contact Wabmaster
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What’s Next

* Support for measurement reductions

* Support for tape and other classical measurement types

* Support for astronomical measurements, including azimuths and
deflections of the vertical

* Support for relative gravity

ryan.hardy@noaa.gov



