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1 %% Inverse Problem Ex #5 ik
z ¥ Goal is to draw samples from ditribution B
3 %

4 % 9 C eA{-1/ \gignar2 || v-f(\nathbf{x])|[A2}428%

5 %

3

7 %% set up

g8 % Define both f and F and $FA{-1}%, (one) method of executing random walk in

g ¥ unit circle. Also we have the posterior density, and use 1t to estinate 1

10 % the goodness of our results. CIICk here to Open
11 - Gamna = 0.3; 0

12 % F and inversa of F pUb“Sh menu
13 - F= @(x)1./(1-norm(x).A2) . Fx;

14 - Fi=@(F)( -lesgre(l+d*nora(F)*norn(F) ) ). /(2*norn(F))¥F. /narn(F);
15 % det DF and density of F(y)IF(x)

16 - DF = @(x)abs(norn(x)+1/((norm(x)-11.43) J);

17 - pil = @01/ (2%pi*Ganna.A2) *exp(-1/(2*Canmah2)*narn (x)A2);

18 % auxiliaries for the charged particle sinulation
19-  f=a(xP) 1. /arrayfun(@(idx) norn(x-P(idx,:)), lisize(P,1)]";
0 - charCire = @(x)narm(x)<=1;

21-  [x1,%2] = neshgrid( Tinspace(-1,1));
2 - posteriorDensity= @(x,v,signa,P) exp((-norm(v-f{x,P))A2)/(2*signar2)];

23

24 ¥% simulate measurements v

25 ¥ The vector v halds the measurments that define the posterior density $pid

6 - n=3;

7-  theta = 0:2%pi/mi2*pi;

8- thata = theta(l:end-1);

29- P = [cos(theta)',sin(theta)'];

30-  X=1[0.4,0.5];

31- g=1; L

R- v FOLP):
33-  signa = (0.15%nax(abs(v)));

34 - e = randn(size(v))*signa;

35 - Vo= v+e;

]

37 %% visualize

E % Arrayfun would provide shorter code, but not significant speedup without
B % heavily modifying the posterior function

a0 - dens = zeros(size(x1));

41 - [for 11 = 1:7ength(x1)

42 - for 37 = 1:length(x2)

43 - dens(11,33] = charCirc([x1(11,130,%2(11,3301). *exp(-1/z1gna. A2 narn (v-F{ [x1(11,77),%2(11,1301,P1)A2);
44 - and

45 - -end

46 - figure(l);
47 - dimagesc([-1,11,[-1,11,-dens);

48 - colormap gray

49 - hold on

50 - plot(X(1),X(2),'9.")

51

52 %% MH-setup

53 % Use Metropolis-Hastings to execute the randon walk. Here, we setup the

54 % algorithm, selecting the initial point etc.

55- N =051 -
26 3
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1 %% Inverse Problem Ex #5 L Publishing Options 3 ik
z ¥ Goal is to draw samples from ditribution B
3 %

4 % 9 C eA{-1/ \gignar2 || v-f(\nathbf{x])|[A2}428%

5 %

3

7 %% set up

g8 % Define both f and F and $FA{-1}%, (one) method of executing random walk in

g ¥ unit circle. Also we have the posterior density, and use 1t to estinate

10 % the goodness of our results.

11 - Gamna = 0.3;

12 % F and inversa of F

13 - F= @(x)1./(1-norm(x).A2) . Fx;

14 - Fi=@(F)( -lesgre(l+d*nora(F)*norn(F) ) ). /(2*norn(F))¥F. /narn(F);

15 % det DF and density of F(y)IF(x)

16 - DF = @(x)abs(norn(x)+1/((norm(x)-11.43) J);

17 - pil = @01/ (2%pi*Ganna.A2) *exp(-1/(2*Canmah2)*narn (x)A2); .

18 % auxiliaries for the charged particle sinulation SeleCt thlS One
19-  f=a(xP) 1. /arrayfun(@(idx) norn(x-P(idx,:)), lisize(P,1)]";

20 - charCirc = @(x)norm(x)<=1;

21-  [x1,%2] = neshgrid( Tinspace(-1,1));

2 - posteriorDensity= @(x,v,signa,P) exp((-norm(v-f{x,P))A2)/(2*signar2)];

23

24 ¥% simulate measurements v

25 ¥ The vector v halds the measurments that define the posterior density $pid

6 - n=3;

7-  theta = 0:2%pi/mi2*pi;

8- thata = theta(l:end-1);

29- P = [cos(theta)',sin(theta)'];

30-  X=1[0.4,0.5];

31- g=1; L
32- vo=gfOLP),

33-  signa = (0.15%nax(abs(v)));

34 - e = randn(size(v))*signa;

35 - Vo= v+e;

]

37 %% visualize

E % Arrayfun would provide shorter code, but not significant speedup without

B % heavily modifying the posterior function

a0 - dens = zeros(size(x1));

41 - [for 11 = 1:7ength(x1)

42 - for 37 = 1:length(x2)

43 - dens(11,33] = charCirc([x1(11,130,%2(11,3301). *exp(-1/z1gna. A2 narn (v-F{ [x1(11,77),%2(11,1301,P1)A2);

44 - and

45 - -end

46 - figure(l);

47 - dimagesc([-1,11,[-1,11,-dens);

48 - colormap gray

49 - hold on

50 - plot(X(1),x(2),'9.")

o1

52 %% MH-setup

53 % Use Metropolis-Hastings to execute the randon walk. Here, we setup the

54 % algorithm, selecting the initial point etc.

55 - N = 512; |
] 3
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1 %% Inverse Problem Ex #5 ik
z ¥ Goal is to draw samples from ditribution B
3 % . :

4 % 88uA_C -1/ \signar2 || v-F(\nathbfix})| A2} Edit Configurations

5 %

6 ‘ X | Publish configuration name: |invikSh | -

7 %% set up -

g % Dﬂ.f'inelbw:-th fand F and $FA{-13Y, (ane) nethod ¢ FlinvWkab.m MATLAB expressian

9 % unit circle. Also we have the posterior density 9] inviksb - - - - |

10 % the goodness of our results. % Modhfy expression to add input arguments.

11-  Gamma=0.3; % Bxanple: } ;

12 % F and inverse of F % a= 1235 458]

13- F= @01 /(1-norn(x) .A2). £ foolal;

14 - Fi=@(F)( -lesgre(l+4*nora(F)*norn(F) ) J./C }

15 %det OF and density of F(y)|F(x) nikSh

16 - DF = @(x)abs(norn(x)+1/((norm(x)-11.43) J);

17- pil = @01/ (2%pi*Ganna.A2) *exp(-1/(2%Cannah2)*ng

18 % auxiliaries for the charged particle sinulation ' _

18- f= 0(x,P) L./arrayfun(@(igx) nom(x-P(ick,:)), 1 Pubsh seings: User Defut | sarss..

20 - charCirc = @(x)norm(x)<=1; B a

21-  [x1,%2] = neshgrid( Tinspace(-1,1)); outout » 1%

g . . put fila formar

gg - posteriorDensity= @(x,v,signa,P) exp((-norm(v-f(x, Output alder semerCGrtipwork/matlab /!

24 %% simulate measurements v | #3Lile | I

25 % The vector v holds the measurments that define { =) 5

%- n=3 . . Figura captura mathad  entireGUIWindow

- theta = 0:2'pi/mi2'; Image Format default (png)

8- thata = theta(l:end-1); Use new figure e

29- P = [cos(theta)',sin(theta)']; — gure - B

0 - W= [04,05], Max image width (pixels) Inf

il[o q=1; May image height (pixels) Inf L |
32 - v o= g f(X, P Create thumbnail true

33-  signa = (0.15%nax(abs(v))); g

34 - e = randn(size(v))*signa;

35 - Vo= v+e; B G,

]

37 %% visualize 1 Close | |( Publish u Help

38 % Arrayfun would provide shorter code, but not sig N\ / .

B % heavily modifying the posterior function Change thIS tO
a0 - dens = zeros(size(x1));

41 - [for 11 = 1:length(x1) pdf

42 - for 37 = 1:length(x2)

43 - dens(11,33) = charCirc([x1(11,730,%2(11,3301). *exp(-1/z1gna. A2 narn (v-F{ [x1(11,77),%2(11,1301,P1)A2);

44 - and

45 - -end

46 - figure(l);

47 - dmagesc([-1,11,[-1,11,-dens);

48 - colormap gray

49 - hold on

50-  plot(X(1),X(2),'g.") ;

B Then publish

52 %% MH-setup

53 % Use Metropolis-Hastings to execute the randon walk. Here, we setup the

54 % algorithm, selecting the initial point etc.

55 - N=512; L
] 3

script In 41 Caol 22



invWk3b.pdf — Inverse Problem Ex #5 M ®ER = ) Mar51132 {#

et QR ora  Fagewidh - R

Inverse Problem Ex #5

Table of Contents

Set up ............................................................................................................................... 1
.

Slml].late measuremeﬂts Vb e s e e s e e e e B R R B B R RS B S B SRS EE R SRS B SR S E R E SRS B EE B R R EE BB RS PR RS R EEE IO BB RS 1

~ 1 1. 2
lsua IZe ...........................................................................................................................

MH Setup .......................................................................................................................... 2

MH dra H .......................................................................................................................... 3

Goal 1s to draw samples from ditribution
xer L
Set up

Define both f and Fand /', (one) method of executing random walk in unit circle. Also we have the
posterior density, and use it to estlmate the goodness of our results.

Gamma = 0.3;
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