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GPS Overview
• Primary components: Control + Space + User

• Navigation, tracking, safety & rescue, surveying, etc.

• Military origin but now provides society with unrestricted access to 
critical information: space and time data 

Design Questions

• Frequency, power; 
satellite design, 
receiver design 
(antenna, amplifier, 
packaging/size), 
control station design 

they all play 
together; how do they 
compensate for 
different climates, etc?



Systems Engineering

• Dr. Geoffrey Okogbaa, 
Professor of Industrial 
and Management 
Systems Engineering, 
USF

Systems Engineering Process



Systems Engineering Process

Requirements 
Analysis

Requirements 
Analysis

Functional Analysis and 
Allocation

Design Synthesis

System Analysis 
and Control 
(Balance)

Requirements 
Loop

Verification

Design Loop

PROCESS OUTPUT

Designing for the Life Cycle



Creating the Global Network
• How might the systems engineering process be applied in terms of

frequency selection?
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Data rate
Coverage
Receiver size
…

Satellite antenna
Receiver antenna
Amplifier (gain, noise figure)
…

System maintenance cost
Receiver, satellite cost
Reliability
…

GPS – Wrap Up

• Great example of a complex engineered system that 
has transformed many facets of society and daily life

• Impossible to conceive without comprehensive top‐
down systems engineering design process
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