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Reward learning through interaction between self-organization
of a spiking neural network and a bodily behavior
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Interaction between the brain network and the body is important for behavioral and cognitive development.
Behaviors cause sensory input to the brain, and the neural network self-organizes under the sensory stimulus,
which leads to the acquisition of new behaviors. We aim to figure out how this brain-body interaction develops
from a viewpoint of a constructive approach. We construct a spiking neural network (SNN) model for the reward
learning of canonical babbling, i.e., combination of a vowel and consonant. Vocalization is created by the output of
the SNN and is fed back into the SNN. Synaptic weights in the SNN are modulated using STDP. Our experiment
showed that STDP under auditory feedback enabled the model to rapidly acquire babbling. We found that neurons
in the SNN of the model activated much more when vocalizing a consonant. This body representation in the SNN

seems to accelerate the acquisition of babbling.
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BFRIEFEBE N TV [Park 17].
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SN E NG T EMIRIE NG, ZDX S AR Lz
FRENC Ko T, WEEEDMSE SN, X S ICHIMEREEREOFE
FIMEIL, SNN O HCHRIEDHET, &0 D Bk &Ko
HAER 72 UT=3PR s BRI D R S hd L EA B Nh
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Wi RNEHSFTZ N TES. TUVRLANNSZ5E,
LT RENLASIN SNN OFFjC i E s T & GRE#E
%) &, 20T A LEDHET BN D 728, 1P HI
ZHWEENRERFADERTH 5. ZNHOn¥ERID/S
T A—ZENERMIZE [Li 18] ITiES.
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ZiHS 5 FETHH, Thuck b, WHERHRMNEGS
NBFNNRZ—VZERT DK D1CRD. RIS RERTZE
[Warlaumont 16] &[RIERIC, FEr & OBEE ED R Z A 72
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FEEE) GHEENEY m(t) 1ICxfd % SNN DL D= 2 —
OV OIRZHENE, FNRO t MEICK DI L. ¢ REIC
X0, FEOEHFETORICIENED, THhLINDOMDOFENHE
IKEHERT, FRHNERICKEL Aot 2 a—a v OfE RS
fo. HEEDIE 105 1 DffiELD, TOMMNKELEBIF
CLMNTIER, TERFEFHL, TOMAVNE L EBIFERER
g B, Lich->T, SR, FENGEREFER (m(t) > 0.5),
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