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Thesis: GNSS Solutions has been enhanced to support reference frame

adjustments. It is now possible to enter control coordinates in ITRFxx reference frame and
get NAD83-CORSxx adjusted outputs. However, existing users will need to make a few
coordinate system changes to get expected results and to match previous GNSS Solutions
results.

Assumption: You want NAD83 adjusted results (not ITRF). If you want ITRF adjusted
results you will need to change this procedure slightly.

Short Answer:

1. Use the predefined WGS-84 system for entering control points in geographic
coordinates.

2. Override the default ‘Predefined State Plane’ Coordinate System to prevent GNSS
Solutions from performing a reference frame adjustment.

For example: To create a new “Utah Central NAD88” system follow these instructions:

Create A New Coordinate System
First select “Tools: Coordinate Systems...” from the main menu:
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Click the ‘Add’ button:

{SWwGS B4

Choose ‘Select a Predefined System’:

Welcome to Coordinate System Wizard

This wizand will help you :

[y @ BELECT 2 PREDEFRED syster
by
£ Define = NEW PROJECTED system (EASTING, NORTHING, HEIGHT)

- ?3‘ " Define a NEW GEOGRAPHIC system (LATITUDE, LONGITUDE, HEIGHT)

s Back et = Cancel
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Press Next, then browse to the ‘USA’ selection on the left list, click on the ‘+’ to display
the USA selections, choose “NAD83” (don’t choose NAD83-HARN!):

[4'\] Mame i Diatum i Ih
IH_E USA/MADEI Alabama (East) MNADE3-Aabama =
i fr: USA/MADEY Alabama (West) MNADEI-Alabama 5
# 5F PORTUGAL " USA/NADEI Aaska (Zone 1) NADE3
@3 RUSSIA o USA/NADS3 Alaska (Zone 10} NADE3
L e USA/NADE Alaska (Zone 2) NADE3
_ g g;“E";EN 1 FUSA/NADE Aasks (Zone 2 NADE3
4 P SWITZERLAND L USA/NAD3/Aizska (Zone 4) NADS3
' {5 USA/NADE3/ Alaska (Zone 5) NADB3
1% USA/NADE3/Alaska (Zone B) NADE3
{1 F USA/NADEY Baska (Zone ) NADA3
{"F USA/NADEI/ Alaska (Zone B) NADE3
| {1 USA/NADE3 Alaska (Zone 9) NADA3
z fl} USA/MNADEI Arizona (Central) NADE3-Anzona
?’ NADB3-HARM I’EUSNH&D&&!’P‘HZWE (East) MNADEIAdzona
-5F IL:E USA/MNADEI Arizona (West) NADBI-Adzona [v]
L. SF NAD T L FLISA/MANAY Adeanaas iNarth) MANALArcansas 1M
¥ E’M M &] Al | [ﬂ
< Back l Firish 1 Cancel ’
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T NORWAY 1 F USA/NADEY Texas (Certral) NADE3 Texas
7 POLAND {1 F USA/NADEY Texas (North Cartral) MADS Texas
SF PORTUGAL {1 EUSA/NADEY Taxas {North) NADS3 Texas
W RUSSIA T EUSA/NADEY Texas (South Cantral) NADE3 Tesas
v ggﬂ“ AFRICA 2 USA/NADB3 Texas (South) NADE3 Texas
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H—
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F UPS i I’EUSNH&D&Washington {Morth) MNADEIFWashington...
=] ? USA e I:‘TEUSMNADBS.J‘Washington {South) MNADE3-Washington... H
SF NADBI-HARN 1 EUSA/MNADAI West Virginia (Morth) MADE-West_\irginia
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Now edit the new Coordinate System that we just created. Highlight the system and press

the ‘Edit’ button:

Coordinate System

Ii’: <Local:

IItah [Central]

Select the ‘Datum’ tab:

I With vertical comection H =3 Hlocal

=
=
=

Vertical Datum : ; Ellipsoid ___‘_'_'__I

oK I Cancel

Sl
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Change the Datum Name to “WGS-84”

Projected System [USANADSS/Utah {Central)]

Datum i Projection I System I

Datum Name : [REBESERE LI
_ INADB3CORS34
Hlipsoid|\jApg31 CORS56
NADB3-HARN

NADS3-Ukah

In

Mean DXto Wi3584 . {0.0000m

Mear DY to WiGS84 ; [0.0000m Owverwritten by
NGS NADCON transformation
Mean DZto WGSE4E ;E.M m NADSE3 (HARMN/HPGHN) == NADE3 (36)

Mean RXto WGS84 . [0.000000

Mean RY to WGS84: [0.000000 "

Mean RZto WiGS84 : {0.000000 "

Mean ppm to WGS84 . {0.000000000000

oK 1 Cancel {isialiE

Led Led

Ellipsaid Name ;WGS 84

Semi-major Axis |53T513?.1}|]'Dm

Inverse Flattening : IEEE.QE?ZZ?-EIEE.

DXto WGS84 . (0.0000m

DY to WGS84: {0.0000m

DZto WGS84: {0.0000m

RXto WGS84 : {0.000000 "

RYto WGSE4 : {0.000000 "

RZto WGS84 : {0.000000 "

ppmto WGSS4 : {0.000000000000

oK r_\ I Cancel el
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Close the ‘Coordinate Systems’ box:

Il Coordinate Systems L k
Qe |5]=0

{SWwGS B4
1 FUSAMAD B3 Utah [Cantral)

Orthometric Elevations

The coordinate system that we just created will have ellipsoid elevations. Lets take a
moment and build another coordinate system with orthometric elevations. From the main
menu select “Project: Edit Settings...”:
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Choose the State Plane projected selection:

* Project Settings

Region i Miscellaneous i Festure Code List I

i Spatial Reference System

Ifl} USAMNADES Lkah (Central) j _j
LT <local>

&3/Ltah {Contral}

T T T T T TSI T T T T e T T T T;

= Linear unit

All distances in Meters .:..I

| Save As Defaults I 0K i Cancel Aol

Region l Mizcellaneous i Feature Code List l

B Spatial Reference System

S Jig US21ADB3/ Utah (Central) | j

- Time zone

|{GMT-07:00) Mourtain Time (US & Canada) e
— Linear unit

Al distances in Meters ___:_I

Save As Defauts ! ok | Cancel Ay
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Give the system a new name. | suggest adding “Ortho G03” to the current ‘System
Name’:

Datum; Projection  System I

System Name : {USA/NADB3/Utah (Central) Ortha GOJ| |

=

Vertical Datum : ; Ellipsoid .:..I

I With vertical comection H =3 Hlocal

Cancel

o |

Apply

Choose ‘Geoid03’ for the Vertical Datum

Datum | Projection  System I

System Name : lUSA}"NADE&"Utah {Central) Ortho GO3

=
Be
=

Vertical Datum ; ; Ellipsoid __:_'__I
Hlipsoid
WGE5_Bd
& 1co_200
& 30sJuLy
@ Alaskals
& DvRaD
& EGMIs
&

@ Geoid

[ With vertical comection H =3 Hlocal

& Gera7

Cancel

o]
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Finally, press the OK button:

;{ e w» | | With vertical comection H =3 Hlacal

Vertical Datum : ;@ Geoid02 ;I

oK Cancel tlutil

Using the New Coordinate System

When you enter control positions you are going to be reading geographic coordinates
from NGS datasheets. Use the NAD83 adjusted coordinates from the data sheet. Choose
WGS84 as the Coordinate System when entering.

Here is a portion of the datasheet for the SLCU CORS station. Note the highlighted values:

SALT LAKE CITY (SLCU), UTAH

Retrieved from NGS DataBase on 08/27/07 at 17:45:27.

Antenna Reference Point (ARP): SALT LAKE CITY CORS ARP

ITRFOO POSITION (EPOCH 1997.0)
Computed in Aug. 2007 using 1232 days of data.

X = -1808865.436 m latitude = 40 46 19.82371 N
Y = -4487249.263 m longitude = 111 57 17.89411 W

ITRFOO VELOCITY
Estimated in Aug. 2007 using 1232 days of data.

VX = -0.0139 m/yr northward = -0.0096 m/yr
VY = 0.0091 m/yr eastward = -0.0163 m/yr
Vz = -0.0155 m/yr upward = -0.0126 m/yr

NAD_83 (CORS96) POSITION (EPOCH 2002.0)

|
|
|
|
|
|
|
|
|
|
| 7 = 4144130.262 m ellipsoid height = 1277.965
|
|
|
|
|
|
|
|
|
| Transformed from ITRF00 (epoch 1997.0) position in Aug. 2007.

=]
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X = -1808864.866 m latitude = 40 46 19.80218 N
Y = -4487250.495 m longitude = 111 57 17.85195 W
7 = 4144130.186 m ellipsoid height = 1278.618 m

NAD_83 (CORS96) VELOCITY
Transformed from ITRF00 velocity in Aug. 2007.

VX = 0.0035 m/yr northward = 0.0011 m/yr
VY = 0.0101 m/yr eastward = -0.0005 m/yr
Vz = -0.0077 m/yr upward = -0.0131 m/yr

Select “‘WGS 84’ for the coordinate system when entering these coordinates. From the
main menu, choose ‘Project, Edit Settings...”:

Project Settings

Region l Mizcellaneous i Feature Code List I

i~ Spatial Refersnce System

élf_}wess—t =1

T <local>
f:E USAMADE I iah (Central) Ortho GO3

)i":_hl <Ne'-§':=-

— Linear unit

All distancesin Meters _:__I

| Save fs Defaults I oK ; Cancel sl

Now you can verify the coordinates for the control point:

GNSSSol2_5__ RefframeAdj_RevB_20080115.doc Page 10 of 12



Paint ]

ool Foir] ~

MName : ISLCLI

Diescription : I ;i

—Comment
Control Survey Emors
{15 vias 84 1 lswesw = Total Eror -
- 00wm

v Lang @ Long [Foed]
e | NM1°571785195"W £| 000D I | 111 57 1785ioa o 0000 | 0.000
| Lat | Lat [Foeed] -
W | 40°46'19.80218°N | 0000 W | 4048 iSsoie +] DODO | 0.000

Hllips height % Hliips height [Fed] :
Vo 1278618 | 0.000 ¥ | i2gcia s nooo | 0.000

oK I Cancel i Sppld

Once you verify that all control positions exactly match the published coordinate you can
choose the coordinate system you want to display. For this example we have

Geographic Coordinates Meters:

Name Description Long Lat
1G01 111° 51' 33.62782"W 40° 44' 09.87023"N
SLCU 111° 57' 17.85195"W 40° 46' 19.80218"N

Utah Central State Plane NAD83 Ellipsoid Meters:

Name Description East North
1G01 469645.895 2266823.182
SLCU 461589.357 2270868.017
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height
1308.391
1278.618

Ellips
height
1308.391
1278.618




Utah Central State Plane NAD83 Ortho Meters:

Ortho
Name Description East North height
1GO1 469645.895 2266823.182  1325.038
SLCU 461589.357 2270868.017  1295.607

For reference, here is the Geoid03 results for SLCU:
Output from GEOIDO3

latitude longitude N
Station Name ddd mm ss.sssss ddd mm ss.sssss meters
USER LOCATION 40 46 19.82371 111 57 17.89411 -16.988
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