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Outline

• Absolute calibrations
– What are they?

– How are they different from relative calibrations?

– What does this mean to me?

• Calibration examples

• NGS Calibration Services
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Where do I receive the signal?

Antenna 
reference 
point 
(ARP)

Antenna 
element

Intangible 
point floating 
in space
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Calibration: Map of Phase 
Delay/Advance

• Mean point being 
positioned: PCO 
(phase center 
offset)

• Spatial variations 
about the mean: 
PCV (phase center 
variations)

• After applying PCO 
& PCV, all signals 
converge to a 
single point (ARP)
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PCO
[ENU]

PCV
(elev)
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PCV Azimuthal Dependence
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Why Do I Need Calibrations?
• Antenna introduces elevation (and azimuth) 
dependent phase variation to the observed 
phase data ‐> range errors

• Input to most GNSS data processing software

• Omitting calibrations leads to estimation 
errors:
– Long baselines

– Combining multiple antenna models

– Height errors 69/19/2011 CORS User Forum



Relative vs. Absolute

Relative Absolute
Calibration values Relative to a reference 

antenna (JPL chokering
D/M_T)

Independent of reference 
antenna

Method Stationary antennas Test antenna moves

Advantages Straightforward math Sample full hemisphere and 
low elevation angles; 
independent of source

Limitations Cannot sample full pattern; 
source‐dependent

Requires robot and rigorous 
accounting of angles & 
rotations

7

Do not combine relative and absolute calibrations!
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Why Go to Absolute?

• Better/fuller description of phase behavior
– Includes 0‐10° elevation coverage
– Captures azimuthal variations

– Multipath removed/negated

• The way of the future
– International GNSS Service (IGS) standard

– Used in OPUS

– Used in CORS multiyear [IGS08 epoch 2005.0 and 
NAD 83(2011) epoch 2010.0]
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NGS Absolute Calibration
Motivations and Goals

Serve high precision needs of U.S. surveying 
and geodesy communities

• Multi‐frequency, multi‐GNSS calibrations

• 2‐D (elevation, azimuth) phase center patterns

• Free calibration service w/ quick turn‐around

• Calibration values publicly distributed via Internet

• Compatibility with IGS ANTEX values
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Calibration Examples:
Ashtech Whopper (ASH700718B NONE)
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Consistency within model group:
Ashtech Whopper (ASH700718B NONE)

PCO = 
[-1.91 0.43 69.63] mm

PCO = 
[-1.22 0.24 70.86] mm
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Comparison to IGS:
Ashtech Whopper (ASH700718B NONE)

NGSGeo++

PCO = 
[-1.22 0.24 70.86] mm

PCO = 
[-1.67 -0.47 69.48] mm
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Conclusions and Outlook

• Pending approval from IGS Antenna Working 
Group

• Soon to be “open for business”

• For more information
– http://www.ngs.noaa.gov/ANTCAL

– Email andria.bilich@noaa.gov or 
NGS.AbsAntCal@noaa.gov
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NGS Calibration Services
Database, website, processes and policies
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New Website

• Revamped along 
with database

• Photo & drawing 
mouseovers for 
easy ID

• ANTINFO and 
ANTEX formats
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PCO/PCV Distribution
• Distribution via website:  
http://www.ngs.noaa.gov
/ANTCAL

• Data formats for 
different software:
– NGS format (relative and 
absolute)

– ANTEX (absolute)
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Formal Policy Document

• Purpose/Goal
– Set clear expectations

– Streamline process

• Doc contents
– Calibration process and stages

– Eligibility for calibration

– Rights and responsibilities (both NGS and antenna 
provider)
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Revisions expected
• with manufacturer 
input 
• after calibration 
tracking system 
comes online
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Antenna Intake

• Request 
calibration via web 
form

• Tracking system 

• Customer 
notification emails
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Thank You

• Questions and Comments?
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