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Sub-Satellite Point, Ground Track

• As satellite orbits the Earth, the sub-satellite 
point (SSP) traces a ground track
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Algorithm for SSP, Ground Track

• Compute position vector in ECI
• Determine Greenwich Sidereal Time θg at epoch, θg0

• Latitude is     δs = sin-1(r3/r)

• Longitude is  Ls = tan-1(r2/r1)- θg0

• Propagate position vector in “the usual way”
• Propagate GST using  θg = θg0 +ω⊕ (t-t0)

where ω⊕ is the angular velocity of the Earth
• Notes:

http://www.aoe.vt.edu/~chall/courses/aoe4134/sidereal.pdf
http://aa.usno.navy.mil/data/docs/WebMICA_2.html
http://tycho.usno.navy.mil/sidereal.html
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Geometry of Earth-Viewing
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• Given altitude H, we can state
sin ρ = cos λ0 = R⊕ / (R⊕ +H)
ρ+ λ0 = 90°

• For a target with known position vector,  λ is 
easily computed
cos λ = cos δs cos δt cos ∆L + sin δs sin δt

• Then tan η = sin ρ sin λ / (1- sin ρ cos λ)
• And  η + λ + ε = 90°  and D = R⊕ sin λ / sin η
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Error Sources



Error Budgets


