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10.

Anexos

Actuadores

function act_init (INICIOKERNELS)

% Initialize TrueTime kernel

ttInitKernel (’prioFP’); % nbrOfInputs, nbrOfOutputs, fized priority

% Create task data (local memory)

data.
data.
data .
data .
data .

data

data .
data .
data.

period = INICIOKERNELS.T;
Nbif=INICIOKERNELS. Nbif;
iteract = 0;
itercont =0;

total_iter = INICIOKERNELS.ITERACIONES;

.flag=1;

nodata = 0;
count=1;

horizonte = INICIOKERNELS. horizonte ;

%Variables TFM

data .

data .

ax=[INICIOKERNELS. ax INICIOKERNELS. ax INICIOKERNELS.ax INICIOKERNELS. ax

INICIOKERNELS. ax | ;

delta=[INICIOKERNELS. delta INICIOKERNELS. delta INICIOKERNELS. delta

INICIOKERNELS . delta INICIOKERNELS. delta |;

offset = 0;

ttCreatePeriodicTask (’act_task’, offset , data.period, ’act_code’,data);

function [exectime, data] = act_code(seg, data)

switch seg

case 1
if data.iteraux =— 10
data.iteraux = 0;
end

data.iteract = data.iteract + 1;

data.iteraux = data.iteraux + 1;
exectime = 0;
case 2

msgrev = ttGetMsg;
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if isempty(msgrecv)
disp (["No msg en actuador” string (ttCurrentTime)]) ;
if (data.flag==1 && data.iteract==1)
data . flag=0;
else
data.nodata = 1;
data.count = data.count + 1;
end
else

disp ([” Si hay msg en actuador” string(ttCurrentTime)])

data.count = 1;
data.ax = msgrcv.ax;
data.delta = msgrcv.delta;

data.itersens=msgrcv.itersens;

data.itercont=msgrcv.itercont;

end
exectime = 0;
case 6
if (data.nodata = 0)

ttAnalogOut (1, data.ax(data.iteraux));

ttAnalogOut (2, data.delta(data.iteraux));

data.count = data.iteraux;

disp ([ ’Aplico .DREKF’ string (ttCurrentTime)]) ;
elseif (data.count<=data.horizonte)

data.nodata=0;

)

disp ([ ’Aplico_predicci n

ttAnalogOut (1, data.ax(data.count));
ttAnalogOut (2, data.delta(data.count));
else

> string (data.horizonte) string(

disp ([ ’Aplico_predicci n
ttCurrentTime)])
data.nodata=0;
ttAnalogOut (1, data.ax(end));
ttAnalogOut (2, data.delta(end));
end

exectime = 0;

case 10

exectime = —1;

otherwise
exectime = 0;

end

string (data.count) string (ttCurrentTime)
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Sensores

function sens_init (INICIOKERNELS)

ttInitKernel ('prioFP’);

period = INICIOKERNELS.T; % sampling period
data.itersens = 0; % iteration in sensor device
data.total_iter = INICIOKERNELS.ITERACIONES; % number of iterations
offset = 0;

data.lossc = INICIOKERNELS. lossc ;

ttCreatePeriodicTask (’sens_task’, offset , period, ’sens_code’,data);

function [exectime, data] = sens_code (seg, data)

switch seg

case 1
data.itersens = data.itersens+1;
exectime = 0;

case 2

data.vx_limpia = ttAnalogln(1);
data.vy_limpia = ttAnalogln(2);
data.x_limpia = ttAnalogln (3);
data.y_limpia = ttAnalogln(4);
data.psi_-limpia = ttAnalogIn(5);
data.psid_-limpia = ttAnalogIn(6);

exectime = 0;

case 6
ttAnalogOut (1, data.vx_limpia)
ttAnalogOut (2, data.vy_limpia)
ttAnalogOut (3, data.x_limpia)
ttAnalogOut (4, data.y_limpia)
ttAnalogOut (5, data.psi_-limpia)
ttAnalogOut (6, data.psid_limpia)
exectime = 0;

case 7
if (data.lossc(data.itersens) = 1)

disp ([ "mensaje_enviado._desde_sensor’ string (ttCurrentTime)])

msgenv. itersens = data.itersens;
msgenv.vx = data.vx_limpia;
msgenv.vy = data.vy_limpia;
msgenv.x = data.x_limpia;
msgenv.y = data.y_limpia;
msgenv . psi = data.psi_limpia;
msgenv . psid = data.psid_-limpia;
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ttSendMsg (2, msgenv, 8);
else
disp ([ "mensaje_no_enviado_desde_sensor’ string (ttCurrentTime)])
end
exectime = 0;
case 10
exectime = —1;
otherwise
exectime = 0;

end

71



10

ANEXOS Guillermo Joaquin Alite Cerezuela

72

Controlador

function slow_ctrl_init (INICIOKERNELS)

ttInitKernel ('prioFP’);

data.period = INICIOKERNELS.T;

data.Nbif = INICIOKERNELS. Nbif;

data.nodata = 0;

data.itercont = 0;

data.total_iter = INICIOKERNELS.ITERACIONES;
data . flag=1;

data . horizonte = INICIOKERNELS. horizonte ;

data.retardoCA = INICIOKERNELS. retardoCA ;

data.losca = INICIOKERNELS. losca ;

data.z.EKF = [INICIOKERNELS.vx; 0; INICIOKERNELS.x; INICIOKERNELS.y;
INICIOKERNELS. psi; INICIOKERNELS. psid | ;

s=tf(’s’);

%Acciones de control iniciales
data.ax = INICIOKERNELS. ax ;
data.delta = INICIOKERNELS. delta ;
% measurement moises

data . w_ekf=INICIOKERNELS. w_ekf;
data . v_ekf=INICIOKERNELS. v_ekf;

% EKF matrices
data . P=INICIOKERNELS.P;
data .Q=INICIOKERNELS.Q;
data .R=INICIOKERNELS . R2;
data . vhMdI=INICIOKERNELS . vhMdl;
data . tr MdI=INICIOKERNELS . trMdl;
data . dt=INICIOKERNELS. dt ;
data . T=INICIOKERNELS . T}
data .MEINICIOKERNELS .M;
data . psidrefn=INICIOKERNELS. psidrefn ;
data . L=INICIOKERNELS.L;
data . Kp=INICIOKERNELS .Kp;
data .gamma=INICIOKERNELS .gamma;
data . ipp=INICIOKERNELS. ipp :
data . xref_t ot=INICIOKERNELS. xref_tot ;
data.yref_tot=INICIOKERNELS. yref_tot ;
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data.xrefnac =[];

data.yrefnac=[];

data.ddac=][];

data.psidrefnac =[];

data.xrefn = INICIOKERNELS. xref_tot (1) ;
data.yrefn = INICIOKERNELS. yref_tot (1);

offset = (data.period)/1.01;
ttCreatePeriodicTask (’slow_ctrl’, offset , data.period,

function [exectime, data] = slow_ctrl_code (seg, data)

switch seg

case 1
if data.flag==
data . flag=0;
ttSetNextSegment ( 10 )
else
data.itercont = data.itercont + 1;
end

exectime=0;

case 2
msgrcev = ttGetMsg;

if isempty(msgrcv)

’slow_ctrl_code’,data);

disp ([’no.hay._msg.en_Controlador’ string (ttCurrentTime)])

data.nodata = 1;

data.y_ekf (:,data.itercont) = [data.z.EKF(1,data.itercont ,1) ;...

data.z_EKF (3 ,data.itercont ,1);
data.z.EKF(5,data.itercont ,1) ];
else

data.nodata = 0;

data.itersens = msgrcv.itersens;
data.vx = msgrcv.vx;

data.vy = msgrcv.vy;

data.x = msgrcv.x;

data.y = msgrecv.y;
data.psi = msgrcv. psi;

data.psid = msgrcv. psid;

data.y_ekf (:,data.itercont) = [data.vx; data.x; data.y;

)

disp ([’si.hay.msg.en.Controlador
end

exectime = 0;

data .z EKF (4 ,data.itercont ,1) ;...

data. psi];

string (ttCurrentTime) ])
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case

data .

.itercont

3

u_ekf (:,data.itercont) = [data.ax(data.itercont ,1), data.delta(data

) 1

% FILTRO DE KALMAN
[data.z_.EKF (:,data.itercont ,2), data.P] = EKF(data.z_.EKF (:,data.itercont

1) ...
data
data.
data.

data
data .

.w_ekf, data.v_ekf, data.P, data.y_ekf(:,data.itercont) ,...

Q, data.R, data.u_ekf(:,data.itercont),data.vhMdl,...
trMdl, data.dt, data.itercont, data.M,data.nodata);

.vxe=data.z_.EKF (1,data.itercont ,2); % para calcular delta (kk+1)

vxef=data.vxe; % para calcular psidrefn en path planning

Yvye (kk+1)=2_EKF (2) ;

data .
data.
data.
data.
data
data.
planning

data .

xe=data .z EKF(3,data.itercont ,2);
xecf=data.xe; % para calcular dist-z en path planning
ye=data .z EKF (4,data.itercont ,2);

yecf=data.ye; % para calcular dist_y en path planning

.psie=data.z_EKF (5,data.itercont ,2);

psief=data. psie; % para calcular alfa y psirefn en plath

pside=data.z.EKF (6 ,data.itercont ,2); % para calcular delta (kk+1)

%C lculo acciones de control

data.
data .

ax(data.itercont+1,1)=data.ax(data.itercont ,1);
delta (data.itercont+1,1) = atan2(data.psidrefn*xdata.L,data.vxe)+...

(data. psidrefn—data.pside)*data.Kpxdata.gamma;

JhStepEstimation

%Utilizar esta linea de ¢ digo en el caso de desactivar hstep

%data .z EKF (:,data.itercont+1,1) = data.z.EKF(:,data.itercont ,2);

[data.z.EKF, data.ax,data.delta] = hStepEstimation(data .z EKF, data.ax,
data.delta ,...
data.vhMdl, data.trMdl,data.horizonte ,data.itercont ,...

data.
data.

ipp ,data.xref_tot ,data.yref_tot ,data.dt,...

w_ekf ,data.xrefn ,data.yrefn);

%% Path Planning.

data .

data .

flag_pp = true;

look_ahead = 5;

while (data . flag_pp && data.ipp <1200)
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data.ipp = data.ipp-+1;

data.dist_x = abs(data.xecf — data.xref_tot (data.ipp));
data.dist.y = abs(data.yecf — data.yref_tot(data.ipp));
data.dist_total = sqrt(data.dist_x*data.dist_-x + data.dist_yx*data.

dist_y);
if (data.dist_-total > data.look_ahead)
data.xrefn = data.xref_tot (data.ipp);
data.yrefn = data.yref_tot (data.ipp);
data . flag_pp = false;
data.ipp = data.ipp—1;
end
end

ttAnalogOut (1,data.xrefn);
ttAnalogOut (2,data.yrefn);
data.xrefnac=[data.xrefnac; data.xrefn];

data.yrefnac=[data.yrefnac; data.yrefn];

data.dd=sqrt ((data.yrefn—data.yecf) " 2+(data.xrefn—data.xecf) "2);

data.ddac=[data.ddac data.dd];

data. alfa=atan2((data.yrefn—data.yecf) ,(data.xrefn—data.xecf))—data.
psief;

data.psidrefn=(2«data.vxefxsin(data.alfa))/data.dd;

data . psidrefnac=[data. psidrefnac; data.psidrefn];

data. psirefn=data. psief+data.Txdata.psidrefn;

exectime = data.retardoCA (data.itercont);

Zerectime=0;

case 7
if (data.losca(data.itercont)==1)
disp ([ "mensaje_enviado._desde_el_controlador’ string (ttCurrentTime) ])
msgenv.ax = data.ax(data.itercont+1,:);
msgenv.delta = data.delta(data.itercont+1,:);
msgenv . itersens=data.itersens;
msgenv . itercont=data.itercont;
ttSendMsg (3, msgenv, 8);
else
disp ( 'mensaje_no_enviado._desde_el_controlador’)
end

exectime = 0;
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case 10
exectime = —1;
otherwise
exectime = 0;
end
end
%
e e 6 e e e 6 e e e e e e e Ie e e e e e e e e e I e e e e I e e e e e e e e e e e e Ie e ie e e Ie e ie e e Ie e e e e Ie e io e e Ie e i e e Je e ie e e ie e io e e ie e o6 %
%
TR et e e e e e e e e e e e e e e e e e e e e e e It e e e e e e e e e e e T e e e e e e e e it e e e e e e Ko I e e e e e e e ie e e e e e e e e i I e e i e e i e e e e e
%
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e e e e e e e e e e e e It e e e Ie e e e e e e e e e e e e b e I e e e e Ie e e b e e e e Ie e i e e Ie e i e e Ie e e e e Ie e io e e Ie e i e e Je e e e e ie e ie e e ie e o6 %

function [mxkml, P_kml] = EKF(mx.k, mwk, mvk, Pk, y kpl, Q, R, u.ekf, vhMdl

P

trMdl, dt, kk, M, nodata)

% EKF calculations
xDim = size (mx.k,1);
mx_kpl= f_BicycleModel (mx_.k, mwk, u_ekf, vhMdl, trMdl, dt, kk); % Prediction
mx_kpl;
A = numerical_jac_x (mxk, mwk, u_ekf, vhMdl, trMdl, dt, kk);
L = numerical_jac_.w (mx_k, mwk, u_ekf, vhMdl, trMdl, dt, kk);
P_kpl = AxP_kxA’ + L*xQxL’;
if (mod(kk+1M)==0 && nodata ==0)
disp ([’ Correcci n DREKF!!!11TTrrrrrrrrrrrrritriiittt? string (ttCurrentTime)
1
my_kpl = h_BicycleModel (mx_kpl, mv_k, kk);
H = numerical_jac_x_2 (mx_kpl, mv.k, kk);
M = numerical_jac_w_2 (mx_kpl, mv_k, kk);
P12 = P_kpl«H’;
K = Pl12xinv ((HxP12)4+MxR+M) ) ;
mx_kml = mx_kpl + K«(y-kpl — my_kpl); % Correction
yy=(y-kpl — my.kpl);
P_kml = K«R+K’ + (eye(xDim)-K«+H)*P_kplx*(eye(xDim)-Kx«H) ’
mx_kml ;
else
disp (’<>0")
mx_kml = mx_kpl; % Shift
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P_kml = P_kpl;
end

end

function [z.EKF,ul,u2] = hStepEstimation (z.EKF,ul,u2,vhMdl,trMdl,...

horizonte ,itercont ,ipp, xref_tot ,yref_tot ,dt,w,xrefn,yrefn)

%Estimaci n h pasos en el futuro

z.EKF (:,itercont+1,1) = z.EKF(:,itercont ,2);
kk=itercont ;

Kp = 1;

gamma=0.55;

%Modelo del proceso

for i=2:horizonte

% get state and control actions
Vx=z_EKF (1,itercont+1,i—1);
Vy=z_EKF (2,itercont+1,i—1);
X=z_EKF (3,itercont+1,i—1);
Y=z_EKF (4,itercont+1,i—1);
psi=z_EKF (5,itercont+1,i—1);
wz—=z_ EKF (6 ,itercont+1,i—1);

ax=ul (itercont+1,i—1);
delta=u2(itercont+1,i—1);

% extract parameters
a=vhMdl (1
b=vhMdl (2
m=vhMdl (3
I=vhMdl (4
L = a +b;

E
)5
).
)

)

)

Caf=trMdl (1) ;
Car=trMdl (2) ;

% compute lateral tire forces
Fyf = —Caf x atan(( (Vy 4+ wz*a)/max(Vx, 5%0.44704) ) — delta);
Fyr = —Car * atan( (Vy — wzx*b)/max(Vx, 5%0.44704) );

% compute mext state Hacer prueba con ruido y sin ruido

Vx_next = Vx + dt*(ax + w(1l,kk));

Vy_next = Vy + dt*(tan(delta)=*(ax — wz*Vy) + (Fyf/cos(delta) + Fyr)/m —
wzxVx +w(2,kk));

X-next = X + dt*(Vxxcos(psi) — Vy*sin(psi) + w(3,kk));

7
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Y_next =Y 4+ dt*(Vxxsin(psi) + Vyxcos(psi) + w(4,kk));
psi_next = psi + dt*x(wz + w(5,kk));

wz_next = wz + dt*(m+a/I+xtan(delta)*(ax—wzxVy) + axFyf/(Ixcos(delta)) —

bxFyr/

%Sin ruido

I + w(6,kk));

% Vz_next = Vz + dt+(az);

% Vy_next = Vy + dt+(tan(delta)*(ax — wz+xVy) + (Fyf/cos(delta) + Fyr)/m
— wzxVzx);

% X_next = X + dtx(Vaxcos(psi) — Vyxsin(psi));

% Y_next = Y + dt*(Vzrsin(psi) + Vyxcos(psi));

% psi-next = psi + dt*(wz);

% wz_nezxt = wz + dt+(mra/I+tan(delta)*(ax—wzxVy) + axFyf/(Ixcos(delta))
— bxFyr/I);

z.EKF (:,itercont+1,i) = [Vx.next; Vy_next; X_next; Y_next; psi_next;

wz._next | ;

vxe=z_EKF (1,itercont+1,i);

vxef=vxe;

xe=z_EKF (3 ,itercont+1,i);

xecf=xe;

ye=z_EKF (4 ,itercont+1,i);

yecf=ye;

psie=z_EKF (5,itercont+1,i);

ps

ief=psie;

pside=z_EKF (6, itercont+1,i);

%Path planing

flag_pp = true;

look_ahead = 5;

while(flag_pp && ipp <1200)

ipp = ipp+1;

dist_x = abs(xecf — xref_tot (ipp));

dist_y = abs(yecf — yref_tot (ipp));

dist_total = sqrt(dist_x*dist_x + dist_yxdist_y);

if (dist_-total > look-ahead)
xrefn = xref_tot (ipp);
yrefn = yref_tot (ipp);
flag_pp = false;
ipp = ipp—1;

end

end
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if ipp
ipp = 1;

end

1200

dd=sqrt ((yrefn—yecf) "2+ (xrefn—xecf) "2);

alfa=atan2 ((yrefn—yecf) ,(xrefn—xecf))—psief;
psidrefn=(2xvxef*sin(alfa))/dd;

psirefn=psief+dt*psidrefn;

%Calcular acci n de control futura

ul(itercont+1,i)=ul(itercont+1,i—1); %az

u2(itercont+1,i) = atan2(psidrefn*L,vxe)+ (psidrefn—pside)*Kp+gamma; %

delta

end

end

function [z_next] =

Vx=z(1,1);
Vy=z(2,1);
X=z(3,1);
Y=z(4,1);
psi=z(5,1);
wz=z (6,1) ;

Caf=trMdl (1) ;
Car=trMdl(2) ;

f_BicycleModel (z, w, u, vhMdl, trMdl, dt, kk)

Fyf = —Caf x atan(( (Vy + wz*a)/max(Vx, 5%0.44704) ) — delta);

Fyr = —Car = atan(

(Vy — wzx*b) /max(Vx, 5x0.44704) );

Vx_next = Vx + dt*(ax + w(1,kk));

Vy-next = Vy + dt*(tan(delta)x(ax — wzxVy) + (Fyf/cos(delta) + Fyr)/m — wzxVx

4w (2,kk));
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X_next = X + dt*(Vxxcos(psi)
Y_next =Y 4+ dt*(Vxxsin(psi)
psi_next = psi + dtx(wz + w(5,kk));
wz_next = wz + dt*(mxa/Ixtan(delta)

I + w(6,kk));

z_next = [Vx_next; Vy_next; X_next;
end
function [y_-next] = h_BicycleModel(z,

% compute next output

y-next

end

— Vyxsin(psi) +
+ Vyxcos(psi) + w(4,kk));

[z(1,1)4+v(1,kk); z(3,1)+v(2,kk);

w(3,kk));

*(ax—wzxVy) + axFyf/(Ixcos(delta)) — bxFyr/

Y _next; psi_next; wz_next];

v, kk)

z(4,1)+v(3,kk); z(5,1)+v(4,kk)];

% Functions to compute Jacobian matrices

function [jac]=numerical_jac_x(x, w,
y = f_BicycleModel (x, w,
jac=zeros(size(y,1l) ,size(x,1));
eps=le —5;

Xp=X;

for i=1:size(x,1)

xp(i,1) = x(i,1) + eps/2.0;

yhi = f_BicycleModel (xp, w, u_ekf
xp(i,1) = x(i,1) — eps/2.0;
ylo = f_BicycleModel (xp, w, u-ekf
xp(i,1) = x(i,1);
jac(:,1i) = (yhi—ylo)/eps;

end

end
function [jac]=numerical_jac.w(x, w,
y = f_BicycleModel (x, w,
jac=zeros(size(y,1l) ,size(w,1));
eps=1le—5;
WP=W;
for i=1:size(w,1)
wp(i,kk) = w(i,kk) + eps/2.0;
yhi u-ekf
wp(i,kk) = w(i,kk) — eps/2.0;

f_BicycleModel (x, wp,

u_ekf, vhMdl, trMdl, dt, kk)

u_ekf, vhMdl, trMdl, dt, kk);

, vhMdl, trMdl, dt, kk);

, vhMdl, trMdl, dt, kk);

u_ekf, vhMdl, trMdl, dt, kk)

u_ekf, vhMdl, trMdl, dt, kk);

, vhMdl, trMdl, dt, kk);
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ylo = f_BicycleModel (x, wp, u_ekf, vhMdl, trMdl, dt, kk);
wp(i,1) = w(i,kk);
jac(:,1) = (yhi—ylo)/eps;

end

end
function [jac]=numerical_jac_x_2(x, v, kk)

y = h_BicycleModel (x, v, kk);
jac=zeros(size(y,1l) ,size(x,1));
eps=le —5;
Xp=X;
for i=1:size(x,1)
xp(i,1) = x(i,1) + eps/2.0;
yhi = h_BicycleModel (xp, v, kk);
xp(i,1) = x(i,1) — eps/2.0;
ylo = h_BicycleModel (xp, v, kk);
xp(i,1l) = x(i,1);
jac(:,1) = (yhi—ylo)/eps;
end

end

function [jac]=numerical_jac_w_2(x, v, kk)

y = h_BicycleModel(x, v, kk);

jac=zeros (size(y,l) ,size(v,1));

eps=le —5;

vp=v;

for i=1:size(v,1)
Jop (i,1) = v(i,1) + eps/2.0;
vp(i,kk) = v(i,kk) + eps/2.0;
yhi = h_BicycleModel (x, vp, kk);
Yop (i,1) = v(i,1) — eps/2.0;
vp(i,kk) = v(i,kk) — eps/2.0;
ylo = h_BicycleModel (x, vp, kk);
Fop(i,1) = v(i,1);
vp(i,kk) = v(i,kk);
jac (:,i) = (yhi—ylo)/eps;

end

end
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Programa principal

%%% EXECUTE THIS CODE THE FIRST TIME TO GENERATE THE GLOBAL
VARIABLE ”INICIOKERNELS” (FOR INITIALIZATIONS) %%%
clc;

clear all;

tic

global INICIOKERNELS;

for simu=20:10:20

%Variables TFM

titulo = "h = 7 + int2str (simu);
%titulo = "P rdidas 25% y retardos”
INICIOKERNELS . horizonte=simu;
INICIOKERNELS. flag_ini=1;
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INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS
INICIOKERNELS .

M=10; %Multiplicidad en el

filtro

.gamma=0.55;

x(1)=0.0;

y (1) =79;

vx (1) =5;

vy (1) =0;
psi(1)=273+pi/180;
psid (1) =0;
ax(1)=0.05;
delta=0;

ay (1)=-0.001;

vxe (1)=INICIOKERNELS. vx (1) ;
pside (1)=INICIOKERNELS . psid (1) ;
psidd (1) =0;
vxf=INICIOKERNELS . vx (1
vy f=INICIOKERNELS . vy (1
ay f=INICIOKERNELS . ay (1
psif=INICIOKERNELS. psi
xcf = INICIOKERNELS. x (
ycf = INICIOKERNELS. y (

)
)

1);
)
).

)

)
)
)
(
1
1

.psidf=0.1;

ax f=INICIOKERNELS. ax (1) ;

%Par metros rajmani

INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS .

1f=1.2;
Ir=1.65;
m=1800;

INICIOKERNELS. Caf=140000;
INICIOKERNELS. Car=120000;
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INICIOKERNELS
INICIOKERNELS .
INICIOKERNELS .
INICIOKERNELS
INICIOKERNELS.
INICIOKERNELS.
INICIOKERNELS .
INICIOKERNELS
%Para el EKF

INICIOKERNELS .

.12=3270;

a=1.20;
b=1.65;

. L=INICIOKERNELS . a+INICIOKERNELS . b ;

ftire_stiffness =140000.0;
rtire_stiffness =120000.0;
mass=1800.0;

.1z =3270.0;

vhMdl=[INICIOKERNELS. a , INICIOKERNELS . b , INICIOKERNELS . mass ,

INICIOKERNELS. iz | ;

INICIOKERNELS.

trMd1=[INICIOKERNELS. Caf ,INICIOKERNELS. Car | ;

load meas_noise

load proc_nois
INICIOKERNELS .
INICIOKERNELS .

e
v_ekf=v_ekf;
w_ekf=w_ekf;

var_gps=1.0e—6;

var-v=1.0e—4;

var_psi=1.0e—6;

var_ax=1.0e—4;
var_delta=1.0e
var_noise=1.0e
INICIOKERNELS .

var_noise |
INICIOKERNELS
INICIOKERNELS
INICIOKERNELS .
INICIOKERNELS .

INICIOKERNELS.
INICIOKERNELS.
INICIOKERNELS
INICIOKERNELS

—4;
—4;

varl = [var.ax, var.delta, var_noise, var_noise, var_noise,
)

.var2 = [var.v, var_gps, var-gps, var_psi];

.P=eye (6);

Q=diag (INICIOKERNELS. varl) ;
R2=diag (INICIOKERNELS. var2) ;

ITERACIONES = 5500;
T = 0.01;

% number of iterations

% actuation period

NT = INICIOKERNELS . T+INICIOKERNELS .M; % sampling period
.Nbif = INICIOKERNELS .M;

% multiplicity

% Sampling time

INICIOKERNELS .

load ref_soriano_coche %Carga zref_-tot yref_-tot cada 0.1 metros en cuadrado 20 x

20 metros

factor_escala

dt=INICIOKERNELS . T}

= 4; %escalamos las referencias

xref_tot = xref_totxfactor_escala;

yref_tot = yref_totxfactor_escala;

psiref_tot = [zeros(400,1);(pi/2)*ones(400,1);pi*ones(400,1);(3xpi/2)=*ones

(400,1) |;
%
INICIOKERNELS .

xref=xref_tot ;
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INICIOKERNELS . yref=yref_tot ;

INICIOKERNELS . xref_tot=[INICIOKERNELS . xref (600:800) ; INICIOKERNELS . xref (1:800)
INICIOKERNELS . xref (1:200) |;

INICIOKERNELS. yref_tot =[INICTOKERNELS. yref (600:800) ; INICIOKERNELS . yref (1:800)

RS

INICIOKERNELS . yref (1:200) ];

for hh=1:length (INICIOKERNELS. xref_tot )—1
INICIOKERNELS . dref (hh)=sqrt ((INICIOKERNELS . xref_tot (hh+1) —...
INICIOKERNELS. xref_tot (hh)) "24(INICIOKERNELS. yref_tot (hh+1) —...
INICIOKERNELS. yref_tot (hh)) "2);

end

INICIOKERNELS . psirefn=270«pi/180;
INICIOKERNELS. psidrefn=0.1;
INICIOKERNELS .km = 1;
INICIOKERNELS . ipp =1;

% delays
load retardos_009 .mat

INICIOKERNELS . retardoCA=retardo ;

% dropouts
load perdidas_15_doblecero.mat

INICIOKERNELS. lossc=lossc ;

INICIOKERNELS . losca=losca ;

load w_ekf_sim .mat

sim (’Control_en_red.slx’);

X = ans.Xx’;

x=x (3:length (x)—1);
y = ans.y’;

y=y (3:length(y)—1);
xrefnac = ans.xrefn ’;

xrefnac = xrefnac (3:length(xrefnac)—1);

yrefnac = ans.yrefn ’;
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yrefnac = yrefnac (3:length(yrefnac)—1);

distp2p=(sqrt ((xrefnac—x). 2+ (yrefnac—y)."2));

distbuena=zeros(1,length(distp2p));
for i=1l:length(x)
distbuena (i)=100000;
for j=1l:length(xrefnac)
distbuena (i)=min(distbuena (i) ,(sqrt((xrefnac(j)—x(i)) 24+ (yrefnac(j)—y(i)
)72)))
end

end

figure

plot (distp2p)

hold on

plot (distbuena)

xlabel (" Iteraciones”);

ylabel (” Dist (m)”);

legend (” Dist. ref din mica”,”Dif. con la trayectoria”);

title (titulo)

% ndice JI

J1lmod=0;

for i=ind:length(xrefnac)
Jlmod=J1lmod+distbuena (i) ;

end

% ndice J2

J2mod=distbuena (ind) ;

for i=ind:length(xrefnac)
J2mod=max(J2mod, distbuena (i) );

end

J1lmod
J2mod
desv = std2(distp2p)

% Ploteos;

figure

plot (xref_tot ,yref_tot ,’b’);
xlabel ("X(m) ") ;

ylabel ("Y(m)"”);

hold on
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plot(x,y,’—r’, MarkerSize’ ,0.5) ;
legend (” Referencia”,” Trayectoria”);

title(titulo);

filename = strcat (” Simulacion_15_7 ;int2str (simu));
save (filename ,” JImod” ,” J2mod” ,” desv”)

end

toc
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