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Abstract

Abstract: Aiming at autonomous cognition problem, applying the winner-takes-all(WTA) learning
mechanism, using cortical-striatal synaptic modification principle in basal ganglia, as well as based on
the operant conditioning reflex theory, the basal ganglia autonomous cognitive model is established,
which is suitable for the cognitive learning with limited actions. Skinner's pigeons experiment was
simulated by applying this bionic learning model, which showes a gradual process of adaptive learning.
The simulation results reflect that the proposed cognitive model is effective and can be used in the
balance learning for a self-balancing robot. In the premise of unknown robot mathematical model, the
purpose of self-balancing learning is achieved through the operant learning in the proposed model. This
research provides a reference for agent's bionic cognitive model.

Keywords
operant learning model, basal ganglia, cognitive model, robotic pigeon, self-balancing robot

Recommended Citation

Li Zongshuai, Chen Jing. An Autonomous Cognitive Model Simulating Basal Ganglia Mechanism[J].
Journal of System Simulation, 2018, 30(2): 427-434.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/

vol30/iss2/8


https://dc-china-simulation.researchcommons.org/journal/vol30/iss2/8
https://dc-china-simulation.researchcommons.org/journal/vol30/iss2/8

Li and Jing: An Autonomous Cognitive Model Simulating Basal Ganglia Mechanism

%530 558 2 W RGN HFERO Vol. 30 No. 2

2018452 A Journal of System Simulation Feb., 2018

— MR R AR AL B NG

~ 1 2
%‘“ i~ N-" » ME%%
(L E R TE RS A0, K 3003005 2 K3 HRMEH AR K205 BEOR TRESAEE, K 300222)

W Atk  LiAm B, RAEZ4FWTA FTHA], FIEHLREFFLE T P 695 - KWK A
KR IFIIE, K TIRIEF TSR IEIE i T RRFPLE o 89 B 2 A A R, ZALRIE ) T AT A 499k
Fog 3, R EA A )RR Skinner 8948F SR #AT T ARML, ARHT Skinner 4549471t ) 1E
5] 342, A5 A es R ARSI B 6947 A A S A A R A 28, FFiziAsn 2R F T AL ALY
O EFBFIY, ERAANEAHFRE )71 FALRE P 4§ IRIEF T 2 Z] g -FHrF T 49 H 49,
% Be A A KR G IR RARAR T B

KW RAEF IR, HERMET,; AFiZE, B A-FELEA

955 TP181 HRPR RS A WE S 1004-731X (2018) 02-0427-08
DOI: 10.16182/.issn1004731x.joss.201802008

An Autonomous Cognitive Model Simulating Basal Ganglia Mechanism
Li Zongshuai', Chen Jing®

(1. School of electronic information and automation, Civil Aviation University of China, Tianjin 300300, China;

2. School of information technology engineering, Tianjin University of Technology and Education, Tianjin 300222, China)

Abstract: Aiming at autonomous cognition problem, applying the winner-takes-all(WTA) learning
mechanism, using cortical-striatal synaptic modification principle in basal ganglia, as well as based on
the operant conditioning reflex theory, the basal ganglia autonomous cognitive model is established,
which is suitable for the cognitive learning with limited actions. Skinner's pigeons experiment was
simulated by applying this bionic learning model, which showes a gradual process of adaptive learning.
The simulation results reflect that the proposed cognitive model is effective and can be used in the balance
learning for a self-balancing robot. In the premise of unknown robot mathematical model, the purpose of
self-balancing learning is achieved through the operant learning in the proposed model. This research
provides a reference for agent's bionic cognitive model.
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