
Geodetic heights determination of 
inaccessible points to GNSS signals 

using eccentric stations at the Historic 
Site of Olinda, Brazil

INTRODUCTION

ü Olinda has a local high-precision geodetic network

ü 21 leveling benchmarks were surveyed

ü 7 benchmarks had GNSS obstruction

ü Eccentric stations were adopted

CONCLUSIONS
We developed a practical methodology to recover geodetic heights of benchmarks with GNSS obstruction using nearby eccentric stations, preserving millimetric 
consistency in a historical urban environment.

RESULTS

METHODS

OBJECTIVES

ü Develop local geoid support

ü Establish 3D GNSS control

ü Support LiDAR/UAV calibration
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ü Existing geodetic infrastructure was identified and 
inspected

ü The local altimetric network was readjusted

ü GNSS observations and geometric leveling were 
performed

ü Ellipsoidal heights were determined for obstructed 
benchmarks

ü Nearby eccentric benchmarks were adopted

Fig. 1 - Location of the 
Historical Site of Olinda

Fig. 2 – Benchmarks at the 
Historic Site of Olinda

Fig. 5 – Network Adjustment 
Precision: ±0.001283 m

Fig. 3 – Benchmarks deployed in 
places with GNSS signal obstruction Fig. 4 – Eccentric Level References
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Final Geodetic Coordinates
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WHY DOES THIS WORK MATTER?
• Helps preserve historic cities like 
Olinda with accurate height information.
• Improves mapping for floods, 
landslides, drainage, and climate-risk 
studies.
• Supports safer infrastructure, LiDAR 
surveys, and urban planning.
• Allows geodetic measurements even 
where GNSS signals are blocked by 
buildings.
• Makes future monitoring of 
environmental and geohazard changes 
more reliable.
In simple terms: this work helps 
engineers and scientists measure the 
Earth more accurately in difficult places.


