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You are not solving customer’s  
problems until you understand his 
pain points”

… Bernhard Richter (GNSS Business 
Director at Leica Geosystems)
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Customer’s pain points in GNSS RTK surveying 
1. Levelling the pole

Survey marker  

2. Measuring obstructed points 4. Magnetic disturbances

3. Time-consuming calibrations 5. Limited tilt compensation range
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Tilt compensation solution of the Leica GS18 T

• Key technologies

• Using precise IMU measurements (instead of magnetometer)

• Sophisticated GNSS/INS integration with quality control mechanisms

• Main advantages

• Completely free from on-site calibrations

• Immune to magnetic disturbances

• Applicable at large tilt angles (> 30 degrees)

IMU: inertial measurement unit
INS: inertial navigation system   

IMU  GS18 T  
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Why is the Leica GS18 T world’s fastest GNSS RTK ro ver?

GNSS RTK Rover

With tilt
compensation

Without tilt
compensation

faster slower

Pole levelling

IMU
based

Magnetometer
based

faster slower On-site calibrations

Re-measuring points due 
to magnetic disturbances

Instantaneous
measurement

Static
measurement

faster slower

Short-term occupation



Technological innovations
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Advanced GNSS signal tracking

• Key components

• High-performance patch antenna with multiple design patents

• 555-channel ME7 with faster signal acquisition and higher sensitivity

• Main advantages

• Superior low-elevation tracking capabilities

• Sub-millimetre phase centre stability

• Multi-constellation and multi-frequency GNSS

ME7: measurement engine 7 

�

Antenna horizon

GS18 T patch antenna with parasitic 

circular array loading technology
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Advanced GNSS signal tracking

GPS+GLONASS+Galileo

4 hours of 1-Hz data

↓64%

↓43%

When compared to Rover A (a survey-
grade GNSS smart antenna), GS18 T
reduces the total number of cycle slips
by 40% under heavy canopy.
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IMU-based tilt compensation

• Assumptions

• Surveying pole is a rigid body

• Length of the pole is precisely known

• Pole tip position derived using

• GNSS phase centre position

• Length of the pole (l)

• Attitude of the pole

• Interpretation of pole attitude

• Tilt (t) and direction of tilt (�)

• GS heading (�)

�

�

�

GS18 T tilt information panel 

·

�

Phase center 

position
Zenith

Pole tip

position
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GNSS/INS integration

IMU

Accelero-
meter

Gyroscope

Accelerations

Angular

velocities Leica
Captivate

Attitude

Position and velocity

INS

GNSS

Position
and

velocity

Heading-aided
3D visualization

GS heading (�)

• Each IMU is factory calibrated over the whole operating temperature range

• Consistency checks between GNSS and INS for high system robustness

• Automatic start of tilt compensation through metre-level movements

• Total error budget behaves according to the error propagation law

IMU: inertial measurement unit
INS: inertial navigation system   

Tilt-compensated
pole tip position(t, �)

Quality



User benefits
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Increased productivity

With the Leica GS18 T, high-precision RTK becomes more applicable …  
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Increased productivity

Without the need to level the pole, points can be measured faster …

P2

P1

8 m

Productivity increases 

significantly by 33%  

3D accuracy decreases 

slightly by 3 mm
(RMS: root mean square)  
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Increased productivity

Using tilt compensation, the instantaneous method enables 
the fastest RTK measurement with high accuracy …

Static (30 s):
Mean: 0.012 m
Std. dev.: 0.006 m 

Instantaneous:
Mean: 0.011 m
Std. dev.: 0.006 m 

Similar accuracy between 30-static

and instantaneous measurements

100 measurements 
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Increased productivity

The Leica GS18 T is applicable at large tilt angles …

RMS: 0.016 m

[36°, 56°]

100 instantaneous measurements 

CQ: coordinate quality 

3D accuracy below 2 cm with

a realistic uncertainty level
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Superior RTK performance

3D accuracy is largely 

improved by 50%

With the Leica GS18 T, RTK-fixed positions are more available 
and more accurate …

Survey
marker

Test environment with strong multipath and magnetic disturbances

Availability increases 

significantly by 15%200 instantaneous points 
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Superior RTK performance

The IMU-based tilt compensation provides more accurate RTK 
positions than magnetometer-based approaches…

Test environment with magnetic disturbances

RMS: 0.029 m
RMS: 0.011 m

100 static measurements

Rover B with magnetometer-

based tilt compensation 
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Enhanced user experience

The Leica GS18 T is the easiest-to-use GNSS RTK rover 
with tilt compensation…

• Free from on-site calibrations

• No need to level the pole

• Automatic start/stop of tilt compensation

• No limitation on tilt compensation range

• Heading-aided 3D visualisation
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By storing attitude information with point records, the Leica GS18 T 
enables full traceability and complete quality reporting …

Enhanced user experience

Quality report from the Leica Captivate field software

Attitude shown in the Leica Infinity office software

Possibility of editing 

the pole length
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Conclusions

• Leica GS18 T is designed to solve customer’s pain 
points in GNSS RTK surveying

• Innovative technologies

• Advanced GNSS signal tracking

• IMU-based tilt compensation

• Main advantages

• On-site calibration free

• Immune to magnetic disturbances

• Applicable at large tilt angles

• Heading-aided 3D visualisation

• User benefits

• Improved productivity and user experience

• Superior RTK performance

Fast
Accurate
Easy-to-use



With the Leica GS18 T, Leica 
Geosystems sets new standards 
for high-precision RTK through 
easy-to-use sensor-fusion 
techniques.”
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