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U N D E R S T A N D I N G  
G P S  A C C U R A C Y

GPS Accuracy De!nitions
3DVV�WR�SDVV�DFFXUDF\�measures the relative accuracy of a GPS 
UHFHLYHU�RYHU�D����PLQXWH�LQWHUYDO��,W�GRHV�QRW�UHÀHFW�WKH�ORQJ�WHUP�
DFFXUDF\��ZKLFK�LV�DIIHFWHG�E\�*36�GULIW��

<HDU�WR�\HDU�UHSHDWDELOLW\�LV�WKH�PHDVXUH�RI�UHSHDWDEOH� 
accuracy that allows one to return to the same point and follow  
WKH�VDPH�JXLGDQFH�SDWK�D�GD\��ZHHN��PRQWK�RU�\HDU�DIWHU�EHLQJ�
LQLWLDOO\�HVWDEOLVKHG��

Di!erent System Accuracies:
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GPS Glossary

Antenna:  
A device for transmitting and receiving radio frequency (RF) signals. 
,Q�WHUPV�RI�JXLGDQFH�GHYLFHV��D�*36�*166�DQWHQQD�PHUHO\�DFFHSWV�
VLJQDOV�IURP�VDWHOOLWHV�RU�EDVH�VWDWLRQV��1R�LQWHUQDO�FDOFXODWLRQV�DUH�
performed within the antenna. 

Base Station:  
$�VWDWLRQDU\�*36�*166�UHFHLYHU�WKDW�VHUYHV�DV�D�UHIHUHQFH�SRLQW��
SURYLGLQJ�FRUUHFWLRQ�GDWD�WR�D�³URYHU´�*36�*166�XQLW��&RUUHFWLRQ�
GDWD�FDQ�EH�EURDGFDVW�YLD�5)��FHOOXODU�VLJQDO�RU�WKH�,QWHUQHW��

Commercial Satellite Provider:  
Another common source for dGPS signals. error correction  
LQIRUPDWLRQ�REWDLQHG�IURP�WKHLU�EDVH�VWDWLRQV�LV�VHQW�WR�D� 
communications satellite (separate from the GPS satellites)  
DQG�EURDGFDVW�WR�WKH�XVHU��7KHVH�VDWHOOLWH�EDVHG�FRUUHFWLRQV� 
WHQG�WR�KDYH�PRUH�ZLGHVSUHDG�FRYHUDJH�WKDQ�WRZHU�EDVHG� 
EURDGFDVWV��)0�OLQNV���DQG�V\VWHP�DFFXUDF\�LV�QRW�JUHDWO\� 
DIIHFWHG�E\�WKH�XVHU¶V�GLVWDQFH�IURP�WKH�EDVH�VWDWLRQ�UHFHLYHUV�� 
0RVW�RI�WKHVH�VHUYLFH�SURYLGHUV�UHTXLUH�D�VXEVFULSWLRQ�IHH�IRU� 
use. A commonly known provider is OmniSTAR®.
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CORS (Continuously Operating Reference Station)/ 
Network RTK:  
$�VHULHV�RI�EDVH�VWDWLRQV�VSUHDG�DFURVV�D�JLYHQ�JHRJUDSKLF� 
UHJLRQ��VXFK�DV�DQ�HQWLUH�VWDWH�FRXQW\��WKDW�DUH�QHWZRUNHG�YLD� 
D�FHQWUDOL]HG�FRPSXWHU�DQG�ZKLFK�EURDGFDVW�57.�FRUUHFWLRQ�GDWD� 
RYHU�WKH�,QWHUQHW��&256�QHWZRUNV�PD\�EH�SXEOLFO\�RU�SULYDWHO\�
RZQHG�RSHUDWHG�DQG�PD\�RIIHU�D�IUHH�VLJQDO�RU�UHTXLUH�DQ�DQQXDO�
VXEVFULSWLRQ�IHH��%\�DFFHVVLQJ�D�&256�QHWZRUN�YLD�D�FHOOXODU� 
FRQQHFWLRQ��WKH�HQG�XVHU�HOLPLQDWHV�WKH�QHHG�WR�RZQ�D�EDVH�VWDWLRQ�

Di!erential GPS (DGPS):  
The most common way to correct for normally occurring GPS errors. 
examples of dGPS include WAAS, eGnOS, OmniSTAR®�DQG�57.�

Dual Frequency or L1/L2:  
7KLV�WHUP�UHIHUV�WR�D�QDYLJDWLRQDO�UHFHLYHU�FDSDEOH�RI�XVLQJ 
L1 and L2C satellite frequencies to derive a position.

EGNOS (European Geostationary Navigation  
Overlay Service): 
$�VDWHOOLWH�EDVHG�DXJPHQWDWLRQ�V\VWHP��6%$6��GHYHORSHG�MRLQWO\�
E\�WKH�(XURSHDQ�6SDFH�$JHQF\��(6$���(XURSHDQ�&RPPXQLW\�DQG�
eUROCOnTROL. The system is free to use and provides differential 
correction coverage primarily across the european continent. eGnOS 
GHOLYHUV�SDVV�WR�SDVV�DFFXUDFLHV�RI������LQ�������FP�DQG�\HDU�WR�\HDU�
DFFXUDFLHV�RI���IW�������P�

GLONASS (Global Navigation Satellite System):  
$�JOREDO�VDWHOOLWH�QDYLJDWLRQ�V\VWHP�GHYHORSHG�DQG�RSHUDWHG�E\�WKH�
Russian government. It is composed of approximately 24 satellites 
ZKLFK�FRQWLQXRXVO\�RUELW�WKH�HDUWK��:KLOH�HDUO\�*166�UHFHLYHUV� 
W\SLFDOO\�XWLOL]HG�RQO\�*36�VLJQDOV��PDQ\�RI�WRGD\¶V�*166�UHFHLYHUV�
FDQ�XWLOL]H�VLJQDOV�IURP�ERWK�*36�DQG�*/21$66��HIIHFWLYHO\� 
LQFUHDVLQJ�WKH�WRWDO�QXPEHU�RI�VDWHOOLWHV�DYDLODEOH�IRU�XVH�

GPS (Global Positioning System):  
7KH�QDPH�RI�WKH�VDWHOOLWH�QDYLJDWLRQ�QHWZRUN�PDLQWDLQHG�E\�WKH� 
U.S. department of defense. It is composed of approximately  
���VDWHOOLWHV�ZKLFK�FRQWLQXRXVO\�RUELW�WKH�HDUWK��7KH�WHUP�LV�DOVR�
used to refer to any device that depends on navigation satellites  
for functionality.

GPS Drift:  
3RVLWLRQDO�VKLIW�WKDW�FDQ�EH�FDXVHG�E\�FKDQJHV�LQ�VDWHOOLWH� 
FRQVWHOODWLRQ��RSHUDWLQJ�QHDU�WUHHV�RU�RWKHU�REVWDFOHV�DQG�VDWHOOLWH�
FORFN�HUURUV��57.�FRUUHFWLRQ�LV�UHFRPPHQGHG�IRU�¿HOG�DSSOLFDWLRQV�
ZKHUH�WKH�HIIHFWV�RI�*36�GULIW�QHHG�WR�EH�PLQLPL]HG�

GPS Receiver:  
&RQYHUWV�WKH�VDWHOOLWHV¶�VLJQDOV�UHFHLYHG�YLD�DQWHQQD�LQWR� 
position, velocity and time. This information is used for navigation, 
positioning, time dissemination and research.

GNSS (Global Navigation Satellite System):  
A general term that refers to a multiple satellite navigation  
V\VWHP�XVHG�E\�D�UHFHLYHU�WR�FRPSXWH�LWV�SRVLWLRQ��([DPSOHV�RI�
WKHVH�V\VWHPV�LQFOXGH��*36�GHYHORSHG�E\�WKH�8QLWHG�6WDWHV�DQG�
*/21$66�E\�5XVVLD��$GGLWLRQDO�V\VWHPV�LQ�GHYHORSPHQW�LQFOXGH�
*DOLOHR�E\�WKH�(XURSHDQ�8QLRQ�DQG�&RPSDVV�E\�&KLQD��1HZ� 
JHQHUDWLRQ�*166�UHFHLYHUV�DUH�EHLQJ�GHVLJQHG�WR�XWLOL]H�PXOWLSOH�
GnSS signals (such as GPS and GLOnASS). depending on 
constellation and desired accuracy levels, system performance 
PD\�EH�LPSURYHG�E\�KDYLQJ�DFFHVV�WR�D�JUHDWHU�QXPEHU�RI�VDWHOOLWHV�

RTK (Real Time Kinematic):  
&XUUHQWO\�WKH�PRVW�DFFXUDWH�*36�FRUUHFWLRQ�V\VWHP�DYDLODEOH� 
WKDW�XVHV�D�ODQG�EDVHG�UHIHUHQFH�VWDWLRQ�ORFDWHG�LQ�UHODWLYHO\� 
FORVH�SUR[LPLW\�WR�WKH�*36�UHFHLYHU��57.�FDQ�SURYLGH�RQH�LQFK��
also known as centimeter, pass-to-pass accuracy and also provides 
\HDU�WR�\HDU�SRVLWLRQ�VWDELOLW\��57.�XVHUV�FDQ�KDYH�WKHLU�RZQ�EDVH�
VWDWLRQV��VXEVFULEH�WR�57.�1HWZRUNV�RU�XVH�&256�

SBAS (Satellite Based Augmentation System):  
$�JHQHUDO�WHUP�WKDW�UHIHUV�WR�DQ\�VDWHOOLWH�EDVHG�GLIIHUHQWLDO� 
correction system. examples of SBAS include: WAAS in the  
United States, eGnOS in europe and MSAS in Japan.  
Additional SBAS covering other regions of the world will  
OLNHO\�EH�FRPLQJ�RQOLQH�LQ�WKH�IXWXUH�

WAAS (Wide-Area Augmentation System):  
$�VDWHOOLWH�FRUUHFWLRQ�VHUYLFH�GHYHORSHG�E\�WKH�)HGHUDO�$YLDWLRQ�
Administration (FAA). It is free to use and provides coverage  
across the U.S. along with parts of Canada and Mexico.  
:$$6�GHOLYHUV�SDVV�WR�SDVV�DFFXUDFLHV�RI������LQ�������FP�� 
KRZHYHU��\HDU�WR�\HDU�DFFXUDF\�ZLOO�EH�LQ�WKH�UDQJH�RI�������IW����P�


