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∥q̇∥ ⩽ vmax
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Definition of the Visibility Zone

V (t) =
{

x ∈ R2|v(x,p(t)) ⩽ 0
}
, v(x,p) = ∥x − p∥ − r
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Definition of the Secure Zone

vmax = 0
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Definition of the Secure Zone

∀t ∈ R, vmax > ∥ṗ(t)∥
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Definition of the Secure Zone

S(t) =
{

x ∈ R2|∃τ ∈ [−∞, t ] , ϕt(x, τ) ⩽ 0
}
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Definition of the secure zone

ϕt(x, τ) = ∥p(t − τ)− x∥ − r + vmax τ
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Boundary Approach

∂S ⊆ S∂(t) =

x ∈ R2|∃τ ∈ [0, t ] ,

ϕt(x, τ) = 0
∇ϕt(x, τ)T |3 = 0


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Fake boundaries
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Illustration

p(t) =
(

cos(t)
sin(2t)

)
vmax = 0.05
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Projected volume
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Fake Boundary identification concept

Ψ(τ) = ϕt(x, τ)
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Roots counting
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Roots counting

Ψ(τ) = ϕt(x, τ)
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Fake boundaries identification

p(t) =
(

cos(t)
sin(2t)

)
vmax = 0.05
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Fake boundaries elimination

p(t) =
(

cos(t)
sin(2t)

)
vmax = 0.05
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Conclusion and perspectives

In conclusion:

• Faster more accurate computation (~6s vs ~15min)
• Guaranteed computation

In perspectives:

• Capture zones (duality), cone of Mach, cone of light
• Optimization for real-time use (<1s)
• Adding pursuers
• Different shapes of V
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Limitations

• Does not take account for proximity effects with other
pursuers

• Fake erosion (too pessimistic)
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Thank you for your attention
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