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This project designs and implements a toddler-sized human-
oid robot, Louis, which possesses self-learning capability. At
first, this project employs Gbest-guided ABC algorithm to
solve mechanism optimization problem and applies GA
crossover concept info Gbest-guided ABC to improve the
efficiency. After establishing the entire robot architecture,
the next step is fo study the processes of motion learning.
We also exploit Gbest-guided ABC to solve optimization
problems of four most commonly used motions, crawling,
squatting, standing up and walking. Once Louis possesses
these four motion abilities, the problem of exploration transform
for behavior planning map is then established by Q-learning.
In order to improve the stability of gait pattern, we propose
Fuzzy Double Deep Q-learning Network (FDDQN) combined
with IMU and force sensors to make Louis walk on different
terrains in real-time control cases. This project builds the
control system based on Linux operating systems. The value
of center of pressure (CoP) and acceleration are analyzed
by ANFIS. One can use these data to frain DDQN. The structure
of the proposed neural network is composed of four layers
and model is properly chosen to avoid overfitting.

In the next stage, an unsupervised learning architecture
with self-exploration is presented to make our robot interact
with environment and grow up in the exploration process.
The cognitive learning system with deep deformed embedding
clustering (DDEC) that makes robot learn the concept of
toys is also proposed in this project. Louis equips RGB-D
camera to capture the information about surroundings and
has dual arm with four degrees of freedom to grasp the
objects. In active learning phase, he could grasp the unknown
object and move both his arms and head to explore the
different views of the object.

Once the exploration has been done, the deforming

auto-encoder (DAE) is adopted to learn the deformed
embedding of each object, and DDEC utilizes the disentangled
embedding to further learn how to distinguish the category
of objects in unsupervised manner. In addition, to ensure
that Louis can put learnt knowledge in practice, the sequential
reasoning fask inspired by diagrammatic reasoning tests is
achieved by learnt concept and reasoning network.

The experimental results illustrate that our designed and

implemented foddler-sized humanoid robot can complete
different motions successfully and understand the transformation
between each motion. Louis can also adjust and balance its
gait pattern during walking. In the mission of self-exploration,
he also can recognize four toy cubes with different shapes.
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