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Simple Pacemaker Neuron
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(Lundberg, 1980)
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Tritonia diomedea
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Patterns Generated by the STG
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Typical effects of the modulatory cells on the pyloric motor pattern:

[A) Gastropyloric receptor (GPR) stimulation (20 Hz, 5 s) causes
an initial disruption of the slow pyloric pattern, followed by an
increase in cycle frequency that lasts over | min.

(B) Anterior pyloric modulator (APA) stimulation (bottom trace) has
a prolonged effect on the pyloric rhythim.

(C) Stimulation of the modulatory proctolin-containing neuron (MPN)
can turn an the pyloric pattern, but its effects are short-rived

(D) Inferior ventricular nerve cell (IVN) stimulation (15 Hz, 2 s) initially
evokes EPSPs in PD, disrupting its activity. Following IVN
stimulation, pylaric cycle frequency increases.

(E) Pyloric suppressor (FS) stimulation (bottom trace) also evokes
EFSPs in PD, but causes a prolonged suppression of pyloric
activity.
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The STG Reconfigures to Support
Multiple Patterns
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Activity of an evolved CPG (600 neurons)
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Analysis of Quadruped Gaits as Coupled Oscillators
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Stein Neuronal Model
(Stein et al. 1974)
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Gaits Classified by Dihedral Group

D, is the sy_mmetry group of t_he square, corresponding to a 4-cycle operator, ¢, corresponding
to 90° rotations, and a reflection, k.

F F E F
b r d‘_; Q—D Lattice of subgroups of Dy

— D ,
j— — . A x
—

I» 1 .
Identity operation (&) Rotate 180 (r) Reflection (f) Rotate and reflect (rf) 3" I
z z" Z
0.0 0.5 0.0 0.5 0.0 0.0 '
1
ZicDy  DicDy  DicDy L CZy
epl  #Zep! LoD o
0.75 0.25 0.5 0.0 0.5 0.5 1 ¢C 2 1 1 czf 1 CZ
Walk Trot Bound

Dy D} = (k, 0%, kw?) D} = (ko, 0?, k) Zs = (0)

1 5 = (k) 75 = (kw) Zy = (@) (Golins, 1994)
66_dihedral.psd



