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����������������� ‖η‖ = 〈‖τx− x‖〉
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Rf =

〈‖f(τx)− f(x)‖2〉x,τ
〈‖f(x+ η)− f(x)‖2〉x,η

.
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nets performance vs relative diffeo stability
CIFAR10 FullConnL2
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EfficientNetB0
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ResNet18
ResNet34

ResNet50

EfficientNetB0

EfficientNetB2

number of layers
2          50

batch-norm

skip connections

transfer learning from ImageNet
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Rf ≈ 1

Rf
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(test error)
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τx

x(s)

s = (u, v) ∈ [0, 1]
2

τ

[τx](s) = x(s− τ(s))

τ(s) = (τu(s), τv(s))
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100 101 102

cut-off c

10−6

10−5

10−4

10−3

10−2

10−1

T

Average pixel displacement δ = 1

T = 1e− 05, c = 3

T = 7e− 06, c = 10

T = 6e− 06, c = 30

relevant diffeo region

T = 4e− 04, c = 3

T = 1e− 05, c = 3

T = 1e− 02, c = 3

T = 8e− 06, c = 15

T = 4e− 04, c = 15

T = 6e− 06, c = 100

T = 6e− 04, c = 100

‖∇τ‖2 =

∫

[0,1]2
(∇τu)

2
+ (∇τv)

2 dudv �

τu =
∑
i,j

Cij sin(iπu) sin(jπv)
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τu = τv = 0 u = 0, 1 v = 0, 1

(1)

(2)
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‖∇τ‖2 =
π2

4

∑
i,j

(C2

ij +D2

ij)(i
2
+ j2) �

Cij
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‖∇τ‖2
〈‖∇τ‖2〉

〈‖∇τ‖2〉 ∝ T

〈C2

ij〉 =
T

i2 + j2
.

Cij ∼ N

(
0,

T

i2 + j2

)
.
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leonardopetrini@epfl.ch

github.com/leonardopetrini

twitter.com/leopetrini_ 


