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Figure 1 Schematic diagram of the simplest

developmental network structure
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Figure 2 Improved developmental network

structure diagram
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Figure 3 Schematic diagram of state transition
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Table 1 Test results
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Behavior Decision-making Cognitive Model of Mobile Robot Based on State
Transfer Learning

WANG Dongshu, YANG Kai

('School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Due to the small sample size of traditional neural networks, the error rate of the recognition of the
scene was very high, and it could not continuously learn during the execution of the task. This would lead to
poor adaptability of traditional neural networks to unfamiliar environments. In response to these problems, a
bionic robot behavior decision-making cognitive computing model was proposed. The algorithm used semi-su—
pervised and state transition learning methods. Firstly, a small number of training samples were used to train
the developmental neural network, so that it could have some basic behavioral decision-making capabilities.
When the robot was exploring in the actual environment, it could continuously learn new unlearned scene data.
When the robot completed the task, the network model would recall the specific scene it had experienced
according to a certain probability, and combined the state transfer mechanism to continuously adjusted its own deci—
sion-making effect. This method could make the network model quickly converge to a stable state, and had strong
adaptability in unknown environments. In order to verify the feasibility of the model, a real robot operating environ—
ment was designed, and the RIKIROBOT was used for navigation testing. Experimental results showed that this
developmental model could converge to a stable state after 3 to 5 decision-making adjustments in an unknown envi—
ronment, and the decision-making effect was continuously improved. Robots could deal with various complex envi—
ronments by continuously accumulating knowledge, and had strong adaptability in unknown environments.

Keywords: behavior decision-making; state transfer; developmental neural network; continuous

learning; adaptability



