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Functional description 

GPS is a space-based radio navigation sys- 
tem that provides worldwide three dimensional 
position, velocity, and Universal Coordinated 
Time (UTC) information to users equipped 
with GPS receivers. Developed by the 
Department of Defense (DOD), the system was 
primarily designed for military use; however, 
the number of civilian users is expected to 
exceed those in the military. The system pro- 
vides two services: the Standard Positioning 
Service (SPS) for the civilian community and 
the Precise Positioning Service (PPS) for the 
use by the military and select government agen- 
cies (e.g.. the Central Intelligence Agency, 
Drug Enforcement Agency, and Federal Bureau 
of Investigation). PPS access is controlled 
through cryptography. GPS implementation 
and operational policies are delineated in the 
Federal Radiollavigation Plan (FRP), prepared 
jointly by both the DOD and the Department of 
Transportation (DOT). 

Principle of operation 

Let's begin our disc~ission of GPS with a 
look at the principle of operation. In Figure 1, 
we wish to determine vector LJ, which repre- 
sents a user receiver's position with respect to 

the center of the Earth. Vector Rs represent\ the 
distance and angular orientation from the center 
of the Earth to the satellite. Vector Rs is calcu- 
lated using ephemeris (position) data broadcast 
by the satellite. The user-to-satellite di\tance 
vector, p, is: 

Thus, the magnitude of vector p, is: 

Let, p represent the magnitude of vector p: 
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Figure 1. User positiot~ vector representation. 






























