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GNSS Site Calibration

Allows GNSS Geodetic Coordinates -  Latitude, Longitude 

and Ellipsoid Height to Interface with your Local Project 

Grid Coordinates – North, East and Elevation

GNSS
Coordinates NEE



Project Settings

Change to 
“Grid” for 
“Ground Grid” 
after Site 
Calibration

Ground = Right Answer!
Grid = Wrong Answer!
It’s That Simple!!

100’ Change = +/- 5PPM
or 0.005 in 1000 Linear Feet



COGO Settings

Site Calibration
“Ground Grid”
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“Grid” Distance

Ellipsoid Distance = 1000.00’
Ground “Grid” Distance = 1000.29’
Ground Distance = 1000.30’



Calibration Process

• Datum Transformation

• Define Projection

• Horizontal Adjustment

• Vertical Adjustment

•Geoid Model (Optional)



Datum Transformation

• Two basic types

• 3 parameter

• 7 parameter 

Some GNSS Manufactures Field/Office SW now incorporate 14 P 

Time Dependent Transformations 

Global
L,L,H

Local
L,L,H



Calibration Process

• Datum Transformation

• Define Projection

• Horizontal Adjustment

• Vertical Adjustment

•Geoid Model (Optional)
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C
en

tr
al

 M
er

id
ia

n

DistortionDistortion



Define Projection

• Mapping projections are used to represent 

positions on the curved surface of the earth as 

points on a flat surface or plane.

LAT,
LONG

NORTH,
EAST



Commonly Used Mapping Projections 
Plane

Ellipsoid

Tangent Plane
Local Plane

Point of 
Origin

Intersecting Cylinder
Transverse Mercator

Axis of Ellipsoid

Central Meridian

Ellipsoid

Axis of 
Cylinder

Lines of intersection

Lines of Latitude

“Parallels”

Apex of Cone

Intersecting Cone
2 Parallel Lambert

Axis of Cone & 
Ellipsoid

Ellipsoid



Calibration Process

• Datum Transformation

• Define Projection

• Horizontal Adjustment

• Vertical Adjustment

• Geoid Model (Optional)

Geodetic North
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Horizontal Adjustment

•At least 3 horizontal control points are required for a HZ adjustment

• Rotation for “Basis of Bearings” can be done with 2 points

•Be Careful!!!!

•1st 3D/ 2nd 2D

•Minimum 5  points are recommended

 with Good Geometry Horz and Vert

•Linear Projects

  

= GPS observation
= Control Point



Rotation
• The “Origin” of the 

Rotation is the 
Mathematical Center of 
the Control

• Rotation is the angular 
relationship between 
Geodetic North and 
your Grid North.  



Translation

North and East “shift” 
to best align the 
Geodetic components 
(LLH) with the Grid 
values (NEE). Usually 
small values.



Scale



Horizontal Residuals



Calibration Process

• Datum Transformation

• Define Projection

• Horizontal Adjustment

• Vertical Adjustment

•Geoid Model (Optional)
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e = Orthometric Height
H = Ellipsoid Height
N = Geoid Height

e = H - N

The Geoid



The Geoid Model

• A gridded surface that approximates the Geoid

• Some commonly used Geoid Models:

• Geoid 03

• Geoid 09

• Geoid 12B

• Geoid 18



Geoid 18 Converted .GRD File





Inclined Plane
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Site Calibration Routine

GNSS Points

Grid Points

No Mathematical 
Bridge prior to 
Calibration



Site Calibration Routine

• First Point Pair Defines Projection
• Should be on N-S Center of Project
• Adding Additional Point Pairs will NOT 

Alter Projection Parameters



Site Calibration Routine



Site Calibration Report

Geodetic and 
Grid value of first 
Point Pair in 
Calibration

In almost all cases
Translation should be 
all zeros

Mathematical center of 
project control

Normally 1.0000000 but 
we applied a very, very 
small scale.



Site Calibration Report
First vertical point used in 
Calibration.
When using a Geoid Model these 
PPM’s Should be small.

Never Changes Never ChangesChanges subject to Calibration
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