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What is the Global Positioning System? 
The Global Positioning System was conceived in 1960 under the auspices of the  
U.S. Air Force, but in 1974 the other branches of the U.S. military joined the effort.  
The first satellites were launched into space in 1978. The System was declared 
fully operational in April 1995. 
 
The Global Positioning System consists of 24 satellites, that circle the globe once 
every 12 hours, to provide worldwide position, time and velocity information. GPS 
makes it possible to precisely identify locations on the earth by measuring distance 
from the satellites. GPS allows you to record or create locations from places on 
the earth and help you navigate to and from those places. 
 
Originally the System was designed only for military applications and it wasn’t until 
the 1980’s that it was made available for civilian use also. 

Presently, GPS is fully operational and meets the criteria established in the 1960s 

for an optimum positioning system. The system provides accurate, continuous, 

worldwide, three-dimensional position and velocity information to users with the 

appropriate receiving equipment. GPS also disseminates a form of Coordinated 

Universal Time (UTC). The satellite constellation nominally consists of 24 satellites 

arranged in 6 orbital planes with 4 satellites per plane. 

The satellites broadcast ranging codes and navigation data on two frequencies 

using a technique called code division multiple access (CDMA); that is, there are 

only two frequencies in use by the system, called L1 (1,575.42 MHz) and L2 

(1,227.6 MHz). Each satellite transmits on these frequencies, but with different 

ranging codes than those employed by other satellites. These codes were selected 

because they have low cross-correlation properties with respect to one another. 
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What are pseudoranges? 

Time that the signal is transmitted from the satellite is encoded on the signal, using the time 

according to an atomic clock onboard the satellite. Time of signal reception is recorded by 

receiver using an atomic clock. A receiver measures difference in these times: 

pseudorange = (time difference)  (speed of light) 

Note that pseudorange is almost like range, except that it includes clock errors because the 

receiver clocks are far from perfect. 

 

Orbit Design 

The satellite constellation is designed to have at least 4 satellites in view anywhere, anytime, 

to a user on the ground. For this purpose, there are nominally 24 GPS satellites distributed in 

6 orbital planes. So that we may discuss the orbit design and the implications of that design, 

we must digress for a short while to explain the geometry of the GPS constellation. 
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The 6 orbital planes rise over the equator at an inclination angle of 55o to the equator. The 

point at which they rise from the Southern to Northern Hemisphere across the equator is 

called the “Right Ascension of the ascending node”. Since the orbital planes are evenly 

distributed, the angle between the six ascending nodes is 60o. 

GPS segments: 

GPS is comprised of three segments: satellite constellation, ground-control/monitoring 

network, and user receiving equipment. The satellite constellation is the set of satellites in orbit 

that provide the ranging signals and data messages to the user equipment. The control segment 

(CS) tracks and maintains the satellites in space. The CS monitors satellite health and signal 

integrity and maintains the orbital configuration of the satellites. Furthermore, the CS updates 

the satellite clock corrections and ephemerides as well as numerous other parameters essential 

to determining user PVT. Finally, the user receiver equipment (i.e., user segment) performs the 

navigation, timing, or other related functions (e.g., surveying). 
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