
Data-Generation Model Checkpoint

1 Pattern bank

For each pattern k ∈ {0, . . . , K − 1} and component c ∈ {0, . . . , 8} we store

gk,c ∈ {0, 1}, mk,c ≥ 0, φk,c ∈ (−π, π], ϕf
k,c, ϕt

k,c ∈ (−π, π].

Unit-norm energy on active cells ∑
c:gk,c=1

m2
k,c = 1.

Continuous offsets

δfk,c = 5
2π

ϕf
k,c, δnk,c = 5

2π
ϕt

k,c, (δf, δn ∈ [−2, 2]).

Component value
Pk,c = mk,c ejφk,c ∈ C.

2 Occurrences

For each occurrence r:
kr, Zf

r = ejζf
r , Zt

r = ejζt
r , Ar = ρrejθr .

Decoded (possibly fractional) centre

fr = F

2π
arg Zf

r , nr = N

2π
arg Zt

r.

3 Synthesis

For every active component of pattern kr

f̂ = fr + δfkr,c, n̂ = nr + δnkr,c.

Let f1 = ⌊f̂⌋, n1 = ⌊n̂⌋, wf = f̂ − f1, wn = n̂ − n1. The complex value

val = Ar Pkr,c gkr,c

is distributed to the four neighbouring lattice cells with bilinear weights

(1 − wf )(1 − wn), (1 − wf )wn, wf (1 − wn), wf wn.

4 Feature tensor

X[f, n, :] =
(
Af,n, ej 2πf

F , ej 2πn
N

)
∈ C3.
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