
D.ecodiyGPS-Pavtzi.C-iettiylhebitovvheue.nu#:For the visible satellites :

- we have an estimate of the Doppler frequency fd
- we know the position liudlx) in the received samples

where the first clot pulse starts

Pictorially :
bit change CIA pulse : we denote it

by p in the
following1¥ : The information-

r carrying pulses
creaiued ¥éÉt Dopplersignal) {
#+ noise

Mex± : Find the slant of a bit → find the start of the
first complete bit in the received

sequence of
samples

Basieidla
1) Vile connect for the Doppler : we multiply in auth

e- jfsuofed Ts n n= 0,112 . . .

Ts : samplingline



MI
v : II. . - .

IT
+

noise

2) Compute
Yi = < vi , pg

← Hulk product

uEaiuÉt
3) Vue look at the phases of the tumor products ,

in

particular at the transitions yi→ yix ,
Here is how

→ ( yi * yii . ) = 4 Yi - Ry :*
✗ { 0 if Ji a ginIT if yi = - YinT.yix-yi.in//#*yi--yi+n

M¥ : since it is worse to erroneously detect the beginning
of a bit than to miss it

,
we decide the following

way :



Padam no polarity change

steps 1) and 4 can be done more efficiently
let him if . .

be as before
let q= eimtfdfsto.li - .

L- l ] L : length 1in sampled
of a CIA

cz = ejhttfd
Ts [ 41+1 , . .

21-1 ]

:
:

Yi -- L vi. * coujcci) , pD-
Venial Doppler frame ni

= L ri
, p . * c :D

Define c-- ca

ce= c. eI$' 0, -_o

Cz = c.
eJ& 102=19-1 2ÑfdBL

:

G. = c. eI$3 013=102-1 2ñfdesL
hEtiou of phase

fromm ii to di-in



yi = Lili , p . • cis

=L ni
, p. * c. ejli>

= Lui , p . * ↳ e-
it:

Inputted one for all

TÉ#É consecutive

¥ikudnof§p
A compute yi=<vi. g)e-

Idi

I = EP,p3 . *
eIÑfd? toil . .

Roe- a]

so repetitious ofp
0/0 = 0

Ion = do + 2U-fd} 20L

:

01in = Hit 2T fd Ts 20L

whatnot

¥1s
2) Mlle arbitrarily decide 8

, -1

and b^i+
, =\ % if the trying ii. { so

-
Ii otherwise

bio IER



ii.=%¥%ñ÷ñ
If the assumption tox = 1 is incorrect , later on we

can detect it and correct .

-ÉÉ have to reasons the hint

boundaries
.

Recall Ts = duration of a bit attain satellite

at tae receiver : ÷, = t÷¥ = "Tai. in a
fed= Nfc good approximates

over flee
duration of
a feuvlnto

so once in a while , rte have to compute yi using
a slightly different alignment of q ,

and

we- align by maximizing ly:| .

ÉÉe rare have to re- estimate fd
In the absence of noise

,
the function



I yilfd) / is approximated by a polynomial of
degree 2 .aly:( bill

E¥fd
let flxl = airxbxtc be the approximation

f
"
G) = 2ax+b 0 → I = - ¥

Tea Doppler estimate
How to find a and b : a

lot fi = flxi) ✗ e- fd , old - four
✗ r=§d ,

old

aflx ) Xz = fid ,
old + four

¥÷¥÷↳→×
axi-bxq.ec

f-- ( §;) =/ axi-ibx.ca )
ax} +bx] +c
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IFE Tukuo
Itovutosolve :

Iu Matlab use
" left matrix " multiplication

lusty least-squares)
(E) = DX f to solve

✓ Having Ho solve the
equation
A. * =3

In Python use it looks for ✗
which uiiwiuyes

nuwpy . biualg . lstngl . . .) 1lb - A. ✗ A
-


