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Motivation
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— Replicate realizations headed to rare events N — :
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— Random cloning efficient for Hamiltonian type systems 2"3 Clg.ggf
—  Fails for spatially coherent cases (Lestang et al.) 0.0 0.2 0.4 0-t6 0.8 1.0 1.2 770 20 40 60 80100120140
. . t
— Harmonic perturbations preferred (Ragone et al.) 107 s
10_1 E 1072 \\\\\
. . 10° S 10 NN
Perturbations introduced when S NG ~10° N
. . . . ~ s -4 ! N
Hypothesis cloning should be consistent with 10 13 N
-5 | 1 \
the SYStemS’ attractor 10 100 1200 140¢ 1600 1800 18 2.0 z,zi 24 26 2.8
; 2




Improved cloning procedure

Method

— cGAN conditioned on Qol + avoid mode collapse
Ldiv = ” E(ElQ) - Eapriori(le)HZ
C E(§21Q) + Eapriori(6710)
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— Filter generated clones: select close offspring

Zclone = min”G(Q»Z) - Eparent ”2
Data

— Use snapshots selected from the statistically
stationary part of the simulations

Content
Loss

ftrue

n—l

Generator |gus

Discriminator

fj’ ake

X m
| Real/Fake? I
I Diversity

Loss

Discriminator

Generator Adversarial
Adversarial Loss

Loss

2.25 r
2.00
1.75
1.50
1.25
1.00
0.75}
0.50

0 20 40 60 80100120140
t

NREL | 3



Results

Random cloning GAN cloning
About GANISP s S
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— Improves the variance reduction in the AN Aﬂ 1110
probability estimate w oot VV, ]~ of!
— Bridge the performance gap between spatially NiA -_;,.T,ﬂ,.,. Yi 2
coherent and incoherent systems jj n— mﬁL e R R
About GAMS "

— Cloning method matters
— Realistic perturbations are useful

Future work

— Control the magnitude of perturbations
introduced

— ldentify systems that can benefit from GANISP
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