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As a result of the improvement on the GPS over the last 

decade, it enables positioning with the accuracy from a 

few tens of meters down to centimeters.  

 

 

 

However, the more accurate results are desired, the 

more complicated methods, hardware and software are 

needed and the more the cost of the system becomes.  

Introduction 
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For instance after removing of the SA 

in 2000, it is possible to obtain 10 

meters or even better stand-alone 

positioning accuracy with a hand held 

GPS receivers of a few hundred US 

dollars.  

This positioning accuracy can be 

increased to a few meters level by 

using various regional augmentation 

systems such as WAAS.  

Introduction 
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Such an accuracy is not enought for geodetic and surveying applications. 

To provide high-accuracy requirements, differential positioning techniques 

and the use of carrier-phase data should be used. This, however, requires 

the availability of expensive geodetic-grade single or dual frequency GPS 

receivers.  

Such a receiver can be 

provided at about 

US$5,000-7,500 and 

US$15,000-20,000 for single 

and dual-frequency units, 

respectively.  

Introduction 

NOVATEL OEM Receiver  GARMIN OEM Receiver  THALES OEM Receiver  

FASTRAX OEM Receiver  FURUNO OEM Receiver  

In recent years OEM type low-cost (less than US $1,000) single frequency 

receivers/boards that can output carrier phase data have begun to be 

used as an alternative to the geodetic grades, in surveying applications. 

Introduction 
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to constitute an accurate low-cost carrier phase–based GPS positioning 

system using a low-cost L1 OEM GPS Receiver Boards, 

AND 

examines the potential use of a low-cost system for surveying 

applications.  

Motivation 

The objective of this study is; 
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In this study, Garmin GPS 25-HVS and Thales Navigation 

AC12 single frequency OEM Boards were selected as GPS 

receivers. 

Developed System 
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Garmin GPS 25-HVS 

Developed System 
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Thales Navigation AC12 

Developed System 
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In order to test the developed system's accuracy and 

performance as a function of occupation time and baseline 

lengths, three static test measurements were conducted in 

University Campus in different days.  

Static Field Trial 
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All the collected data are converted to the RINEX format with the 

software and then imported to Leica Geo Office (LGO) 

commercial software for processing.  
 

The coordinates of the rover antenna connected to the OEM and 

geodetic receivers are estimated using baselines referenced to 

the ‘Reference Stations’ with LGO software. 

Processing of the Collected Data 
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The coordinates of the; 

Garmin OEM receiver are estimated with only float 

ambiguity solution  

whereas  

all phase ambiguities are resolved successfully for AC 

12 and geodetic-grade receivers.  

 

The main reason of the float solutions can be explained that the 

initial ambiguity parameters will not, in general, be integer 

numbers. Instead they will be, in general, multiples of half 

cycles.  

Processing of the Collected Data 
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The coordinates obtained with OEM boards were compared to 

their known values. Differences in the latitude, longitude and 

ellipsoidal height components with approximate baseline length 

and occupation time are shown in the following figures.  

? 

Processing of the Collected Data 
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Differences between OEM-derived Estimated and Known Coordinates 

Processing of the Collected Data 
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Differences between OEM-derived Estimated and Known Coordinates 

Processing of the Collected Data 
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Differences between OEM-derived Estimated and Known Coordinates 

Processing of the Collected Data 
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Conclusion  

The results obtained from the Garmin GPS25 receiver 

showed that position accuracy at a few centimetre-

level is possible for the short baselines (i.e. 6.0 km) 

when the occupation time of 60 minutes or more is 

used. 
 

In contrast, the results for the 51 km baseline are 

relatively poor, i.e. a few decimetre-level, even for 2 hours 

occupation time is used. The results for the height 

component is similar to position component. 
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Conclusion  

On the other hand, the coordinates estimated by the AC12 

receiver agree with the known coordinates with a 

difference of a few centimetres for both short and long 

baselines (i.e. 6.0 km, 29.2 km and 50.6 km) even with a 

shorter occupation time (30 minutes) both in position and 

height components. 
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CONCLUSION  

It is clear that such a level of accuracies obtained from both 

AC12 and GPS25 receivers provide the requirements of a 

number of surveying and GIS applications.  
 

Results also showed that using such a low-cost system 

would decrease the cost of surveying tasks; therefore, it 

can be regarded as a strong economical alternative to the 

geodetic type GPS receivers. 
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