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Investigation of synchronization under temporal evolution of coupling strength
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Abstract In this study, we observe synchronization on Hindmarsh Rose model which produce spiking-bursting
behavior like real biological neurons. There is phenomenon called Myelination. We have unequal coupling strengths
to temporal evolution them in our brain. We propose the way to temporal evolution of coupling strength. The
coupling strength is weaked every synchronization. On the one hand, other coupling strengths are enhanced. We
investigate the effect to achieving synchronization of Hindmarsh Rose model with this proposed method.
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2(t) = y(t) — ax®(t) + bx?(t) — 2(t) + I
(1) = ¢ — dz(t) — y(t) 1)
2(t) = —rz(t) + rS(z(t) — ca)
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Gt) = ui(t) — awd(t) + bat(t) — m(t) + 1 — K
yi(t) = ¢ — da(t) — yi(t) (2)
Zi(t) = —rzi(t) + rS(zi(t) — cz)
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goodggd 3-2000 2-2-1000
t Probability t Probability t 0 Probability
Non-Change 9766.51 61% 6798.72 86% 4607.63 100%
0.005 | 18468.14 2% 13480.74 91% 6432.07 97%
Change | 0.001 | 12632.63 100% 5845.69 100% 4349.01 100%
0.0003 | 11467.45 100% 6772.48 100% 4599.11 100%
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