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% Matlab routine: simulated outbound and inbound run shown in
% geocentric (above) and egocentric (below) coordinates of the
% egocentric path integration model (11.2)

% COPYRIGHT TOBIAS MERKLE
% ALL RIGHTS RESERVED

% THIS PROGRAM MAY NOT BE REPRODUCED, COPIED, OR CHANGED IN WHOLE OR IN PART
% WITHOUT WRITTEN PERMISSION OF THE AUTHOR

tau = .25;

Stau = tau®.5;

v0=0.2;

c = 1/0.05;

S=5; % distanceto cover
T = SIVO;

Tom=1,

% values at the beginning

< X

0T < X
= OO

3 =2
ninoo

oo

Zeit=0;
Zeitfaktor = O;

om0 =0;

Xold =0;
Yold =0;

xold =0;
yold = 0;

% outbound run
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fort=0:vO: T
X = cos(om*tau)* Xold + sin(om*tau)* Y old,;
Y =- sin(fom*tau)* Xold + cos(om*tau)* Y old;
phi = phi + tau* om;
X = X-vO*tay;

X = cos(phi)* X - sin(phi)*Y;
y = sin(phi)* X + cos(phi)*Y;

om = om + tau* (om0-om)/Tom + stau* normrnd(0,1,1,1);

subplot(3,1,[1 2])

ling([xold x], [yold y], 'LineWidth', 2, 'Color’, 'red’)

axis equa

subplot(3,1,3)

ling([0 50],[0 O],'LineWidth', 1, ‘Color', 'black’ )

ling([t t+vO], [Xold X], 'LineWidth', 2, 'Color', 'magenta);
ling([t t+vQ], [Yold Y], 'LineWidth', 2, 'Color', 'blue);
axis([0 50 -6 6])

set(gca,'XTickLabel',{})

pause(0.005)

xold = x;

yold =y;

Xold = X;

Yold=Y;
end

Xoutbound = Xold;
Y outbound = Yold;

Zeitfaktor = Zeit;

% reorientation

while X<0 | abs(Y)>0.5
om=sgn(Y)*1,
X = cos(om*tau)* Xold + sin(om*tau)* Y old;
Y = - sin(om*tau)* Xold + cos(om*tau)* Y old;
phi = phi + tau* om;

X = cos(phi)* X - sin(phi)*Y;
y = sin(phi)* X + cos(phi)*Y;;

xold = x;
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yold=y;

Xold = X;

Yold=Y;
end

subplot(3,1,3)

ling([t t + 1], [Xoutbound X], 'LineWidth', 2, 'Color’, 'magenta);
ling([tt + 1], [Youtbound Y], 'LineWidth', 2, 'Color’, 'blue);
t=t+1;

% homing
while X > 2| abs(Y) > 2

om0 =c*Y;
om = om + tau* (om0-om)/Tom + stau* normrnd(0,1,1,1);

X = cos(om*tau)* Xold + sin(om*tau)* Y old;
Y = - sin(om*tau)* Xold + cos(om*tau)* Y old;
phi = phi + tau* om;

X =X - vO*tau;

X = cos(phi)* X - sin(phi)*Y;
y =sin(phi)*X + cos(phi)*Y;

subplot(3,1,[1 2])

ling([xold x], [yold y], 'LineWidth', 2, 'Color’, ‘green’)

axis equal

subplot(3,1,3)

line([0 501,[0 Q],'LineWidth', 1, 'Color’, 'black")

ling([t t+0.25], [Xold X], 'LineWidth', 2, 'Color’, ‘magenta);
ling([t t+0.25], [Yold Y], 'LineWidth', 2, 'Color', 'blue);
axis([050 -6 6])

set(gca,'XTickLabel' {})

pause(0.000001)

xold = x;
yold =y;
Xold = X;
Yold=Y;

t=t+0.25;
end
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while X > 0] abs(Y) > 0

om0 =c*Y;
om = om + tau* (om0-om)/Tom + stau* normrnd(0,0,1,1);

X = cos(om*tau)* Xold + sin(fom*tau)* Y old;
Y = - sin(om*tau)* Xold + cos(om*tau)* Y old;
phi = phi + tau* om;

X = X - vO*tau;

X = cos(phi)* X - sin(phi)*Y;
y = sin(phi)* X + cos(phi)*Y;;

subplot(3,1,[1 2])

line([xold x], [yold y], 'LineWidth', 2, 'Color', 'green’)

axis equa

subplot(3,1,3)

ling([0 50],[0 O],'LineWidth', 1, ‘Color', 'black’)

ling([t t+0.25], [Xold X], 'LineWidth', 2, ‘Color’, 'magenta);
ling([t t+0.25], [Yold Y], 'LineWidth', 2, 'Color’, 'blue);
axis([050-6 6])

set(gca,'XTickLabel',{})

pause(0.000001)

xold = x;
yold=y;
Xold = X;
Yold=Y;

t=t+0.25;

if X <0.05
om=0
vO =X
X = cos(om*tau)* Xold + sin(om*tau)* Y old;
Y = - sin(om*tau)* Xold + cos(om*tau)* Y old;
phi = phi + tau* om;
X =X-V0;

X = cos(phi)* X - sin(phi)*Y;
y =sin(phi)*X + cos(phi)*Y;

subplot(3,1,[1 2])
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ling([xold x], [yold y], 'LineWidth', 2, 'Color', 'green’)
axis equa
subplot(3,1,3)
line([0 50],[0 O],'LineWidth', 1, 'Color’, 'black’ )
ling([t t+0.25], [Xold X], ‘LineWidth', 2, 'Color', ‘'magenta);
ling([t t+0.25], [Yold Y], 'LineéWidth', 2, 'Color’, 'blue);
axis([0 50 -6 6])
set(gca,'XTickLabel' {})
pause(0.000001)
break
end

end
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