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The problem





The model

to maximize survival time

subject to raptor motion

human motion

getting caught

choose angle to run θ

T

dri
dt

(t) = vi
p(t)− ri(t)

�p(t)− ri(t)�
dp

dt
(t) = vp

�
cos(θ)
sin(θ)

�

�p(T )− ri(T )� ≤ δ



Single parameter 
optimization

• Sample over range of angles

• Choose the angle that gives largest survival 
time

• Simulation uses Matlab’s ode45



Simulate!







Can we do better?



The new model

to minimize “likelihood” of
being eaten

subject to raptor motion

human motion

choose direction to run vp(t)

� T

0

3�

i=1

1

�p(t)− ri(t)�2
dt

dri
dt

(t) = vi
p(t)− ri(t)

�p(t)− ri(t)�

dp

dt
(t) = vp(t)







The new model

to minimize “likelihood” of
being eaten

subject to raptor motion

human motion

choose direction to run vp[j] for j = {1, . . . , N}

N�

j=1

3�

i=1

1

�p[j]− ri[j]�2
dt

ri[j + 1] = ri[j] + hvi
p[j]− ri[j]

�p[j]− ri[j]�

p[j + 1] = p[j] + hvp[j]



Solve!



time = 2.65 sec


