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NAVIGATION

A reference is needed for
navigation to determine position
and velocity

SPACE: Everything is moving!

Sensors:  Mechanical, Electro-
optical and RF

Scenario change

Ground -> Autonomous Systems




C h a ‘ ‘ e n ges * Autonomous NAV:

e Optical / Pulsar

* Integrated methodology
* More navigation signals,
* Radiometric NAV: better
* Mission Safety

e Scheduling Constraints

* High Operational Costs
e Operational limitations
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30Km/s — 100uK



Systematic Errors

Measurement

Sensitivity roughly doubling every 2.3 years!
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Navigating using CMB

Collecting
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Filtering

Y

2.7255 = 0.0006

CMB =Ty + Dipole + Fluctuations|+ Noise

Almost Gaussian
(0,100uK)




Navigating using CMB

Use Other
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TNAV

Need More Sensors
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CeleNAV + TNAV

Need just 1 Sensor
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Final Considerations

* Space is a hostile place nowadays!

* The ability to prepare for and adapt to changing
conditions and withstand and recover rapidly
from disruption

* More sensors -> increase Resilience

* Technology?
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