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Motivation for Compensation

• Motivation

• Compensation cost a lot of time

• Some calibration methods for Hexagon Laser

Trackers (LTs) were designed for field

• ADM-Offset: Distance correction between ADM zero and Tracker centre

• Also know as R0

• Distance error

• Ve Telescope Bending Gravity Error

• Height error

01.02.2024 2

1μm = 0.001mm

1 Blatt Papier: 0.1 mm
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Research Questions
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ADM-Offset non-automated approach

• Three stationing setups and two tripods with targets

• About 25 minutes

01.02.2024 4

inside-outside test / Step 1 (Wolf, 2023a)

inside-outside test / Step 2 (Wolf, 2023a)



Oldenburger 3D-Tage
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ADM-Offset non-automated approach
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ADM-Offset automated approach with a scale bar

• Calibration of the scale bar with a Monitoring LT

• Accuracy of 0.83 µm 2σ

• Measure the scale bar multiple times

• Calculate the ADM-Offset

• Almost the same principle as for the non-automated process

• Problem Eccentricity e
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Eccentricity e 

• A priori analysis with half MPE values

• The effect at 17 cm

• Angular: 2.3 µm 2σ

• Distance: 7 µm 2σ

• In total 7.4 µm 2σ + 3 µm (Red-Ring Reflector) = 10.4 µm

01.02.2024 6
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Calculation of the ADM-Offset

• Problem of Eccentricity e
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(Wolf, 2023f)
(Wolf, 2023f)
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Accuracy comparison of the non-automated procedure with 

the automated procedure
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Automated ADM-Offset in µm

Correction Standard Deviation 2σ Time

-0.6 0.1 10:55

-0.6 0.4 11:05

-0.8 0.4 11:15

Not automated ADM-Offset in µm

Correction Standard Deviation 2σ Time

-1.8 1.2 11:20

0.7 2.5 11:30

0.3 1.6 11:35

-0.64

Mean Value Not automated ADM-Offset in µm -0.27

Difference Automated ADM-Offset vs. Not automated ADM-Offset in µm 0.4

Mean Value Automated ADM-Offset in µm 
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Length consistency of the scale bar

• Measure over 4 weeks

• Expansion of 23.6 µm after 4 weeks

• Its not clear how often it needs to be calibrated
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Ve-error non-automated approach

• Three stationing setups and two tripods with targets

• About 30 – 40 minutes
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Ve Compensation (Wolf, 2023a)
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Ve-error automated approach with a monitorng LT or Level
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The fine red line represents the measuring beam / top view
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Comparison of Accuracy and Usability of the LT with the 

Leica DNA03 Digital Level

• Height difference accuracy over 25 m

• LT 2σ = 0.1167 mm

• DNA03 2σ = 0.1541 mm

• Rod zero-point difference of the Level

• Digital level does not have a motor

• The LT does not have these problems

• The LT is the better choice
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Accuracy comparison of the non-automated procedure with 

the automated procedure
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0.00013

Difference Ve automated vs. Ve not automated in gon

0.00078

0.00079

0.00089

0.00091

0.00005

Mean Value Ve in gon

Not Automated Ve

Automated Ve in gon

0.00084

Ve Standard Deviation 2σ in gon

Third determination of the Ve in gon 0.00092

Mean Value Ve in gon 0.00089

Ve Standard Deviation 2σ in gon 0.00009

Second determination of the Ve in gon 0.00084

First determination of the Ve in gon 0.00091
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New ADM-Offset and Ve-Error Compensation Workflow

• Combination of both Compensation

• Fix setup

• The new automated process only requires 1 stationing

• the non-automated process requires 5 stationings

and 4 tripods

• Time saving of approximately 50 minutes

• Robust and always available

01.02.2024 14
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