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Introduction
Gaussian textures allow for
- by-example synthesis [4],
- dynamic texture synthesis [8],

Synthesis-Oriented Texton

Fast Gaussian Texture Synthesis

A Synthesis-Oriented Texton (SOT) for the
model ADSN(h) is any kernel k such that

Using the SOT t, the ADSN tu ∗ W can be approximated by the DSN t ∗ Pλ with low intensity λ,
which can be computed by direct summation instead of a FFT-based algorithm. The mean complexity is then O(λ|Ω|) instead of O(|Ω| log |Ω|).

· Supp(k) ⊂ S (with prescribed S)
· k ∗ k̃T ≈ h ∗ h̃T ,

- texture mixing [8].
The classical FFT-based synthesis algorithm has
some limitations:
1) The underlying model is implicitly periodic;
2) It does not allow for local variations of the
kernel or the grid.
We propose here
- to approximate a Gaussian texture by a
Discrete Spot Noise
- to compute a Synthesis-Oriented Texton
which can be used for DSN synthesis.
Gaussian textures can then be generated
on-demand in a faster, simpler, and more flexible way.

Spot Noise Model
Let h : Z2 → Rd be a function with finite support Sh and let us define h̃(x) = h(−x).
The Discrete Spot Noise (DSN) on Z2 is
X
Pλ (y)h(x − y) ,
∀x ∈ Z2 , Fλ,h (x) =
y∈Z2

where Pλ is a Poisson white noise with intensity λ.
The renormalized DSN
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ADSN(k) even for low λ.
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Algorithm
Let u : Ω → Rd be an exemplar texture.
Empirical mean:
1 X
ū =
u(x) .
|Ω|
x∈Ω
Circular autocorrelation:
1
T
cu = tu t̃u , where tu = p (u − ū) .
|Ω|
The algorithm alternates between
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Spot noise synthesis at low intensity.
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Algorithm: SOT computation
- Initialization: b
t←b
tu eiψ where ψ is a
uniform random phase function.
- Repeat (n times) t ← qS (ptu (t)) .
Convergence: Since ptu is not the projection on a
convex set, the convergence is not proved. In practice, the iterates stabilize after 50 iterations.
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Comparison

has zero-mean and covariance function h ∗ h̃T , and
(d)

Gλ,h −−−−→ ADSN(h) = h ∗ W
λ→∞

where W is a normalized Gaussian white noise
on Z2 .
One can also define a circular ADSN on a
M × N rectangle Ω with periodic boundary conditions. Circular convolutions can then be computed using the FFT. In particular, we can compute
the L2 optimal transport distance between circular
ADSN µ0 , µ1 associated to h0 , h1 :

X
2
2
2
∗b
b
b
b
dOT (µ0 , µ1 ) =
kh0 k + kh1 k − 2|h0 h1 | (ξ).

SOT t
RME = 0.48
Original u

Cropped
Luminance
Texton tclum
RME = 0.51

ξ∈Ω

We define the (squared) relative model error
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Conclusion

One can better preserve the color distribution
by reimposing the color covariance of the exemplar
texture (which amounts to apply a 3 × 3 transformation in the color space).
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