|
I

j'_:._

Farshid Delgosha (farshid@ece.gatech.edu)

| Vincert Foor, IW.F. FPage 197

_:Lw

w_ﬁéd%)_-___ﬁ'{tﬂ v (8) R

Pawu w(p)de _ -

o ; - £ a
11 N -8 - -~
N _""'L_:g" 2 wie)da — r f P8|?j| AB = |- IE”-I R 8] = 13!\
i g J Ly

— ...,.Fil_:._...._..,,...u_n -

z 2131 pr 2Je)

Ten 4

oz 3) € .y
S .gga..éﬁ_aa__m{.a.l%.)_. T oo See Figd.)

- ll'O

1
i

i

A (sl -ci;;u
2ly & ) - .

: _ail-_ﬂ‘l‘l_a}—e--_.wl.%}_-.ﬂ_.—. -

._.__....__..1.%.._‘_.__......_ v 8 L R it L 1 e S —

il rmP Estimotor :

| — —W-{wmm}}*i—n—--—---—-—--—-----------—+~—--—-—--—--—4--—----

___________ ! e
§ @Lh}tﬂ"iﬁ Estimater . I
i

Let A2 ‘ol ___
g —gl el _—

i

H

I |
I
H

€

e ] 1 e ]
T ‘ [~ -8t A 5 oIzl
.‘ _u_ﬁ%._.._,___,LstﬁﬂsE “on = E {ﬂlysﬁ ]_:’-ﬂr_ ae ___JB = —--]—m—J =} fJE

I "'"TH'""_____'__'_'" _— . P — 5
i -8l _
| m_.iaa;‘} LA ey

H| -1 -2l
i g _ g 2]

i o e—lal _ éﬂlm (1]

v gl

P LI L
4] 12 L J*

)



Farshid Delgosha (farshid@ece.gatech.edu)

= o

L]
-u—J-S!_\" .........
= \
= 5
2 ‘\.

b1

4 .

LI

L

. |
Y :
1 \\\\?\\‘;‘ ............................................ =
i T — — : -
o‘ . .' — '
1 1.2 1.4

F,& |, Eoereiza A

[



Farshid Delgosha (farshid@ece.gatech.edu)

B3 = p(31e) = plyle, 5= ) PlSs=+1) 4 plple, s=-)pls=-)

2
oy -(3..&)/3 N ;(U +6)72 1
FaTEY o J

4 RS g8 e,

472 _ef2
2o

B ks e Cozh (@)

o

(=
Pl = [ o tra (@A o B
1 U J IB \0}

— =

1
d__.-fayz ﬁ cosl(~p)de
2 v, :

-]

K ,-a")(z[_l_‘ . g'r " ;-g.g'z
pr s

Sinfa (=}
o

T War

(ol ) = Polp) wi(®)

- 24
B €0 e callye) Ke
i)

0<8<)

'K___ é-az/?' sinf(Y)
oy am

wlelp=o, 0¢lar)

e e PLl
o ree{Bly) o 55.},.;,(.& Cosh(ge),

. o

*

Uled AMSE  Eskmater :

- e o i

G qarga;],_._;j___'_Ec.s,u;J_;}__
: g sinhly)

& (see F2)



Farshid Delgosha (farshid@ece.gatech.edu)
(b) map Estimatat.
R _’gim{gj} = ug :mg w[&l’ﬁ}‘} = ME‘;— st icrsﬂ (3&)} =
. LES-E
: " __ R o
i
: - @




0.7

Farshid Delgosha (farshid@ece.gatech.edu)

(.68

0.66

0.54

0.62

0.6

0.58

0.58

F-"'j-'l Ewercise 2

!



Fp () wr(8)

[ ponwis)de
-

Farshid Delgosha (farshid@ece.gatech.edu)

. \: o o e
11 = a -
: [ Rotgyueiplede = =2 Pt PO N inﬁ e Ja
il == L o) -
— _ﬁ. P — e e
i
TT‘I C:mmmq funchm N P{ t +|J ﬂJ EE 'EAS‘
B 11 S B A — - R

- eaa

il
H

— ,4.4._ B
1-;:1&1;&_&@:.“1:1;__

Z T 03 +1)

Bpe = ~olely)=

— ———'—'——“#ﬁ—a)”*'
._:a;.a. = i@l

'::'3'.' (|+d}‘:j+|

.

e
a1 ¢ ¢

“-i-nd_"?ﬂ

P

T (a+0) .

) .1 B o . Py
I —€faly- jawtemu . ,ﬂﬂﬁJ A,
| e el o do - S (gt
.g;.... o B .
e “"‘f """""""""""""" “’E't“-i'!fl 7 k.u-rU o
____________ J_.!_*_._T.w, B =
“_m,ll.i_t’l_ﬁ__‘z_ﬁabm.tnr : O I
E_&.w(ohjlso ﬁ; i*a&a—(:+«)e} =0
4} - AP et

i

1 I K
|
i

[l

& (8]

{sJ

MHAE Estimater: | Lelp)le= 05 => Bigs O be mimercalty
e Cﬂmpl.qH’.J



12

10

Farshid Delgosha (farshid@ece.gatech.edu)

T T 'I T T I
/’,.-"" |
L |
é 7 ,/
= -~ ,//
:’J g e
............................................ ..‘.J‘._.?'." /‘1/ -
o |
oet™ A
o w -
.............. \\;i .‘/.".',?/ // .
r o :
//// - ‘r‘\rz/ .\rﬁ:\ N
e - :
......... .»"'."‘ . ..-..B@!.g.. -
AW
e g
,,,f"" .-’/
. // . /-,/ ................................................ ...... -
_,.-"'/ e
1 | 1 | 1 ] | I

Frg 3.

(#)

10



141

e e
; B

F’(a) -2 PR(g)wie) =

11

N .-V(ﬂ',u'?'}
1
I

—(4 -0 ot

21

Lp
2

oefay

i o]y

e

T S T "[? o T

1

i

1

=

i

,,‘.l.r.‘:[::;_‘,"..:_:_:ji'._:jﬁ*.:rl._t.-::l_";_-.

-+-|'—

MH’

—
o

za-,,"_’

%f*z;l z..P(-;-IeJ..:T‘__,e S

E. (3 +

,219‘(—'

|
v o

‘cﬁ.-'"n‘

e

Pai“.a)"w{ej

Farshid Delgosha (farshid@ece.gatech.edu)

L P

-

J(y—dyiu-

-‘(H+1)fg_uﬂ( .3_‘{‘_, ‘_:“fq ) _—

“ -(*d 13/2u=

AP

pld) J.aﬁat*a/al)

e
Cashl '?:5:".:-' _J

MAE. Estimater :

- ogg . w0(ol) =

Gefﬂ}

qu) Fia. & shoms wehon ot
&y_mﬂ.. N

J;f)!ﬁe twva  estimatts are nﬁpﬁajimnff% [

_(»:,; = t{sﬁua} {z_gw(elg} 5
Gl'{il]»

(o) u{)

e

+j__._ .

(%)

+ =

@) MASE Estimapwr:

-m;ﬁé;z]

cosh (ra /o)

:ﬂ_,”:]

(sm Fig. 4)

(see Fig- 4)

._JE_.{_B.__.. B T LT T R T T T R



Farshid Delgosha (farshid@ece.gatech.edu)

........................ Fa (1) .
PO
......... ! _',:' -
............................. r{ _
Jllr':.
/!
2 4

F[é[ f-/—f E:‘-Frqj? l‘:f

(SR



i Farshid Delgosha (farshid@ece.gatech.edu)

HIP{"J;' ‘:Jrljo(a}".“’(@uﬁs ( JE Eggdlﬁ--glcl

e

N .,. S -~ P a"_ -
ﬂ,._ I;;MJA_ELBJ_&%}_&G_ _E_ r{ﬁl e :,..E:L. . E%JEE%JH_
o ' =3 c';a f ! é_zg-] - ! P.N& .
&

S B
| [°-8-(d-0, Jo

I/ eae == Dfw) o
g - S a

-8y ]y 20
B L e -
. ..._._,j....,._.

£ . - Lﬂé—h& ! 9—? . (L_._nu\ﬂ_\‘;‘._ R

' 25 Li ‘;’_r [
] o twme 4z

J_..._\.,._ _F-.L-ts;.l _____?_ o _

I Y 0423)8°, v R .

..,.:i.:.-.:ﬂa]_y“. _ Fp(3)~iB)

Pia)

Ryt Sl 5
hco =n e(Bly) = = 2.E )

o
Lnd

20

F

Y, e?

v gha-el @ ,  B-e-lz-e

4 . I [
Il ene, 330 = wialy)o =

Y. (eog)e? ez

.Hj - — -

| MMSE  Estimotor . - I
|| AmsE Estimorst

N S . L = - )
K r r-lg - = o __25
A TA 340 e B () w s BEJoo a.J.ef"f._4.__[&9_2__'?:]‘_....,)(::..,2,_,1&_,*?_“




R Farshid Delgosha (farshid@ece.gatech.edu)
= [-Lé*°] -4
2 a Z

T h . o 1 8 -
T 350 = B (ade—— j ﬂa Ca “de R
Y42y

]

'f-‘i‘

231 . =3,

9 jg '3'9‘ {‘FE B]JB_._ 2 j gj-{agtg_%‘jdq
T+z'z; b2

-2
23 — ie je, S de

&

1 Mep Cstimater

] ~ - B
G ALY = thp { -3) = org mn;t.{._j_ g,"’- },,Q T
| azo

ad R ci}°PAP iiilizzhg

*r BP0 =D ampl\g} = orgroat { Eﬂg e?-GLl.?.-all _.=....ﬂ13ma-{§—8-l%—ﬂ-g—_

i e

; N g.g_aga - -3,.3 l%‘ﬂﬂ} ool rePa—

P e e - - S = S

%:ea:a = 'a-s-i;; 91 .'a 9 (ng}z.f_‘;j 26

IJ." s a ( } =<
i £ Map 9 Lg,thg in (o, w), 230

Lary



Niy Ng ~ N (o,0,4,1; f) Farshid Delgosha (farshid@ece.gatech.edu)

’

G iven ®, Gend Y, are _-jnm'l'ﬂc\‘ normaf weith the ;oJEWil:g A;:formatfom

Correfotion QﬂEin:m!nt ¥, =
LA i&-& - ot YQ
e e

. yj;‘j”l!g=a "‘"N(EJGJFB:J E;JF)

exp & (3Fiyla 3.

1 Fé{guﬁlj‘ 2(‘_;}3)

&
it

L PU3,8,) - ) B a3 Wl

g -2PY ; 1 (", he
AL ¥R TH N o plya)ye—"'  log —ds
20152 Iweioptog,
ol
- L e dif®
Amed A pt S,
- el e
....... - [ee™) L & de
) [ AHef —pty,
. Eﬂc‘ | I-____l_ _ﬂg‘l{f‘(
2Tafvpz  AmkAfipe - A <7
~ A — Aot
- . l ({f—e”")

{42



Farshid Delgosha (farshid@ece.gatech.edu)

— Ao - eie
Pl s L 1L (1) e J
ampfi-a% LA

i i'; ] &.{'.a,._.nc}._#.. m(ﬂ%@*m _____ )
. ___“_iéé;.e_st,i,o*_uj_ﬁmwial:;,,%r);n : .

1 o
&) MMSE Estimater-
m

i
_____ - 4 b - e ————
K
i
i

B @=E 0N b 0] - | ol ) 6o

1
-y e e s e S PR S
|

(—— s



1.

& ~Ulo, 1)

e
fply) = p(4-0) = {

0,

- 4

-3 -8a)
’ H2e

Farshid Delgosha (farshid@ece.gatech.edu)

d<8

Lptg) = | R C3) vl d ’J[ O

o

1940 = pla)=o

o

3) W = Pl'ahj ge=®

. o5
1--; -l-.' P (a} =
e,

(el . Po (@) wle)

. .,. odlo, ) = wipg|yl=0

.‘1_‘_.

Be(a,q) — ® 0 LR

'@-%)' 2

, ay 3‘.;;'3:;1 = ?{-\ﬂ),J E—-{%—-E}JB __;

H<e

w(ét:ﬂ:-—e

wt"el!m =

-ﬂ'z. ['E ]., - [_E'-U 5‘3‘

+.-e7“3 ’ oLyl

=

—(~4-0)

4 -‘E‘s _i._{_’-\d I — SR

__?—.—-—-—-'

ey

r‘r . 6%(0}.'1).,%.%,‘.&-:#. “.(E.l_g.)_:__—fe_. T

i o
min (135)
e .

S

| MMSE  Estimater :

|
EEY

F

s

-

e -cf{ely=y] =

|
e
of:

E
4
432
1

GW(Gi'ﬂ.]aIG -

(ta)



I Farshid Delgosha (farshid@ece.gatech.edu)
1 I
{h | J B
———— | pe de
e_hm(h:ﬂ._q L .
g R . .
= g de
; minly) 0T
e [e] - z[él-!@__ .
e’ 7 e - -
::I!
- ) B e e L
! ' min(1,%) _ e"‘“l.l"(.l;!ﬂ_‘ ernin( 'mﬂ_l
- 1 R - o
MMaR Estimeter .
) e
L fes™ T ones (¥
1 - e 2}
i wig|wde o5 == T Il e Jo =05
o o 4,'+__F o= — ~J°
%__Efﬁmta;ﬁt - 0.9 ']:emzni"’}q_jl IR
| A min 1,4} -
g4 L
........... L _#_%M_ib},;_,_{in{@, .__-_...4;,_ [/
________ |
LR
L MAP_ EStimater:
El|
el
i r !
i = 0 “‘{’:‘_Gli =
- 0 H.&f(-j) ‘rgnr:nr{ '&)j 1
il (Sce Eim. S0
i dJ
e | O S VU OO = it




Farshid Delgosha (farshid@ece.gatech.edu)

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

Fig. 5. Enercise F

(18)



