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Synchronized metronomes
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Coupling direction ratio
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L=41 (Moving average period )
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Coupled phase oscillators

i.i.d noise

[Assumptions]

・Close frequencies

・Weak noise
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Coupled phase oscillators
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Derivation of inference formula
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Not necessary to know
the details of the function forms

<latexit sha1_base64="9uRT/3tMIsx3WEjqeQnpldOG0c8="></latexit>

�2
K1

K1 +K2
W1

<latexit sha1_base64="+bx51DvWqh0eKHETNOLQ/uuvHTU="></latexit>

�2
K2

K1 +K2
W2



Conclusions

[Theory] We derived inference formula that infers 
coupling direction in synchronized oscillators.

[Simulations] We numerically confirmed the validity.

[Experiments] Our theory could distinguish between 
unidirectional and bidirectional coupling systems.

Extension of the theory in FM and H. Kori, PNAS 2022
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