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Tw o-point raytracing

xS

xR

3D Ray field

x(γ 1, γ 2, τ ) = xR

γ 1, γ 2 initial angles, τ independent monotonic parameter along the ray

nonlinear system of 3 equations with 3 unknowns



Point-to-curve raytracing (Hanyga and Pajchel, GP, 1995)

Target plane f1(x, y, z, ) = 0

Profile plane f2(x, y, z, ) = 0

Profile




f1 = 0

f2 = 0

3D Ray field up to target plane

f1(x(γ 1, γ 2, τ )) = 0

(solve for τ 0 = τ )

Distance from profile plane

f2(x(γ 1, γ 2, τ 0))

→

F(γ 1, γ 2) = f2(x(γ 1, γ 2, τ 0)) = 0

nonlinear system of 1 equation with 2 unknowns

implicit plane curve



Horizontal shot profiling
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Vertical seismic profiling (VSP)
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Exploding reflector modeling
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Solution of F(γ 1, γ 2) = 0

• implicit curve tracing

d

dq


γ 1

γ 2




= 

Fγ1

Fγ2




q parameter along curve.

Predictor-corrector, because first integral is known.

Predictor-corrector

Isolated branchesBifurcation



• Contouring of F(γ 1, γ 2)

• Algebraic rasterization

(An Accurate Algorithm for Rasterizing Algebraic Curves and Surfaces, by G. Taubin.
IEEE Computer Graphics & Applications, March 1994.)







• Lipschitz condition

|F(γ ) − F(γ ′)| ≤ L||γ − γ ′||

where γ = (γ 1, γ 2)

Recursive triangulation of γ plane, rejecting triangles for which Lipschitz condition
predicts there is no solution.
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