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This work explores the effect of descending drive and ¥ { Iy ; The perturbation response when an excitation stimulus of 5 nA is injected into
feedback stimuli on oscillation frequency control and phase | v | 4 RG frequency control the extensor neuron of the rhythm generator during 0.3-0.5 of the normalized
response of a two-layer central pattern generator (CPG) iPertubed | ii.perturbed iPertubed | ii.perturbed 3 phase duration.
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BaCk Ound For all neurons: Cm=5 nf, Gm= 1 S, Er = -60 mV. If we want a desired frequency of 1.1136 Hz, there are infinite solutions found by
Oscllators (OC): G = 15 uS, Ena= 50 m, varying Gw and D1 Stimulus. For example, possible solutions are [Gw D1] = [0 6.0152];
_— " . . FoaE Lo s ' [0.14.372]; [0.3 2.09]; [0.59 0]. However, the performance for different conductances
The weak mutual excitation between oscillators in the rhythm generator is An=0.5, Sh=-0.6, En=-60 mV, T = 350 ms, b
N N . e ad ad *Th 4 is not the same, as shown below.
hypothesized from the observation of synchronous rhythmic excitation of Am=1 Sm=0.2, Em=-40mV, 7. = 2ms.

flexor and extensor motor neurons when V1 and V2b inhibition is absent.
Interneurons (INs): Gra = 0 usS.
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For all synapses: Elo= -60 mV, Eti = - 40 mV.

OC->IN: gsyn=2uS, Es=- 40 mV.

IN->0C: gsyn=2us, Es=-70mV/ o e e _wem e deee

Between RG: gsyn= Gy, Es=-40 mV/
RG->PF: gsyn= G, Es=-40mV

The frequency of the rhythm generator layer and the pattern formation layer are the same at
1.6813 Hz. But there is a 10% phase delay when comparing the two layers.
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centers changes the magnitude of neuron activation and the shape of the oscillation

curve by shrinking the size of the phase orbit. The self-oscillation case (D1=0) has a ::E:: i:::i;‘“:,:b:‘;{';ﬁ,’gi&:;’:‘\_k, ,‘f_ ﬁ‘i’?z,“‘ sign process nd toolsfor dynamic neuromechanical models and

very small phase orbit.
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frequency, and determine phase
response sensitivity to different
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