FECS 16A page 1

Module 3 TopiCs
Lecdure 3 (6B) Tn’l]'t%a’a’on
8/4 / 2020 Noisy Measurements

~ Lxtra 0H: Todey/tomorrow  3-4pm
- Regular oH : Friday 1-2rm
- MEME Coniest |l

PS Problem: .

Whai the GPS receiver |Whal the GPS

knows receivet doesri know

) Database signature |1)Whey signature
Sequence ©Sq, S5 - - siﬂhals are PVeScnt
2) Which satellite sendq in rectived Signal
which sgnal | P 1= Covrelation
3) position of satellites|>’Nhat are the dilays

4) When SlngS are - (Covrelation
transmitied 3)]ts own position

~vilateration




Page

(V5 satellites: Bgseline of 24 sgdellites

= [11-1- - 77
N Grold codes
(023
Sa=lt-. .. T
P:of%’-tic';: ]

NIl =IS0= - - |ISall = Vjoz3
(Silsl> & 1023

2) (Si) 'éj)f:. 0 <023, hc FfJ b\y Aesign
coyr_Si (SJ) [k] L0 By design |

1) 81,5 - dle ‘tmnSMiﬂ,Cd Plriddi(ally

EX: rit] = g4[t-2s0]

R TUTRAIANT
[LLLTT T |

> €
oz 1023 ,

recorded r

L~




Find -

Page 3

o1, ($1) [k] = Is the peak close 4010237
(o V'V(Sz)‘k] =)

corr, (554) (K]

Positioning )
Assume 34.5,, 55 are present in r

tdh +"2 ' {33

' % Tpython demo
ollg (PS Prob

1)

Salellite | Pelay | Distance
1 td1 di= vt
2 td2 | d2= vtk

1D locationing :
s N




K "—71'56'4")’:'&,l
( q(&’a))(i'a)>:dll (a"_b)'[

> (3-a)T(-a)=di" |2 a4l




> (A7-a")(

7‘-&):({'1—

PPPPP

2 A ta'G-21a-an =d>
2 1A 161 - <ad-La,3) =4

o 1204 i3
= |4 M4

14 b

" 2@y =dilt
!,'-,za'f'i = dl).
IL ZBT— I

(4)-() lall> - 61> - 25 2+ 20
(2-26") % = |[|all* |I5>- A,“rch ")

(4)-©)

Js lall™ a lincor term?
|‘0 ] — known

na'l'1 = a*4a,> — hymerical value

— scalar

@)
(%)

el =2 = &> (¢)

=dtd}

(26" = lall>- el 444 (3)




From equaﬁons AYB:
lar= Ibitd, 2 4|

2571-2b"

1 ~-1
| 241 -2¢ J

ﬁ:

llal- 10—y +ds ™

Page 6

2 variables, 2 lin indep €quations
Pis €€ Mr Muffin
Numerical Example

Noigy Measurement .

Measpurements

contaihing errors

No exact Solution

- ‘]PProXirr)atc
the solution
— Least sduaves
(Linear rcgrcssion
anaysis)




PPPPP

ﬁxamPle; —
| R Vp=Vs
')Vg \/%R R i

o

Je= Ve

- - P

Find R SR %
Ne | Ip

JUT2mA — R= 3,72k \

2v lo9mp —R= 02_-9 = 22k

TRszk,th'c '\7R=[1] ip:l—%f';m]
A= :_B = A
Giaussian eliminetion:

557 [4]

-

> [ g k= éljz‘,ﬁ [ncons sient

\ L NO Soluﬁom




PPPPP

Inconsistent system : Ay =b
Ai - o \ )!l
“[a 4 % | [n',,]

= linear combination of
5. le"' an

€ columnspace (A)

A7 e C(A) |
I lo-f CCA) — No solvtion

For an inconsisient system : A5 #b
> Ante =l
Ls eyyor vedpr

¥ A% =Ty, uhtre B, € C(A)
Find B, s0 that Ax=b, is consistent .




Page 9




