
③ GPS localization: Basic idea.
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(a) Receiver measures dist, from itself toeach
Satellite, ri

(b) Formulates as Ax = b problem where X: (5)Zo
(C) i does not fall inC(A)...I needs

to solve least squares
El GPS receiversclock also gets clock synchronizatellite
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Range(R) = (tr - t
s)*c

However, 3D location needs 3 equations … hence, use 3 satellites
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Range(R) = (tr - t
s)*c

However, 3D location needs 3 equations … hence, use 3 satellites

↳ cinearize the non linear eq?.s.
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Range(R) = (tr - t
s)*c
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However, 3D location needs 3 equations … hence, use 3 satellites

300 Km of error 
due to unsynchronized clocks300km
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Range(R) = (tr - t
s)*c +dclk *c
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New unknown     … use 4th satellite and estimate both location and
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⑤ Estimating receive time to atGPS hardware

Similar to↳ How to detectpresence ofa signal s Setininreceived signal 4.
sound signal

--z
⑧ Given (ysy.... Find By35

③ correlation:

CI
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Butyi =S; because of

Then, c =it- s-] -
I
K
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③ If then decoding possible.

↳ Thus, and N need to be

i.e.,↳ In practice, how willK impact thisEIS.N]?
↳ beter is decoding.



③ Not enough

What if the signal changes slowly ...

thens will

also match well with

Thus, should

withsignal S[n]

-> called property.
↳ Ideath,

⑰ Moreover:

↳ signal z, expected from should

exhibit to S.

↳ Omerwise Iwill and GPS

receiver willdetect the

⑧ Summary: necessary for satellite signals:

① uncorrelated to noise

⑦ Good auto-correlation

③ Weak cross-correlation

↳satisfythese properties.GPS uses


