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SkyAl: Highly Modularized Reinforcement Learning Library

— Script Interface —

*Akihiko Yamaguchi (JSPS Research Fellow, NAIST), Tsukasa Ogasawara (NAIST)

Abstract— This paper introduces an open source library of reinforcement learning (RL) methods, named
SkyAlI (available from skyai.sourceforge.net). SkyAl is a highly modularized RL library for real /simulated
robots to learn behaviors. Our ultimate goal is to develop an artificial intelligence (AI) program with which
the robots can learn to behave as their users wish. In this paper, we describe an overview of SkyAl, and
its script interface. We also demonstrate the applications to crawling tasks of both a humanoid robot in

simulation and real robots.
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Fig.1 Example module structure around an RL module
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// instantiate a module:
module MBasicLearningManager 1m
module MHumanoidEnvironment env
// connect ports:
connect lm.signal_initialization, env.slot_initialize
// set parameters:
env.config ={
FPS = 50.0
PDGainKp = (2.5, 2.5, 5.0)
}

// assign to a vector
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Fig.2 Example of a composite module
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module MConstMultiplier_TRealMatrix_TRealVector
action_converter

// DCOB’s output is connected to the converter:

connect bftrans.signal_execute_command ,
action_converter.slot_x

// output of the converter is connected to the robot’s

// target angle port:

connect action_converter.signal_y ,
env.slot_execute_command_des_q

// set the converter’s parameter:

action_converter.config ={

Factor ={
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Fig.3 Script to constrain the robot’s DoF from 17 to 5

Fig.4 Sequence of an acquired crawling motion
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Fig.5 Experimental environment of the crawling
task of the spider robot
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Fig.6 Resulting learning curves of the crawling task
of a bioloid robot. Each curve shows the return
per episode in a run
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Fig.7 Snapshots of an acquired crawling motion of
the spider robot (4.8]s], 5.4[s], 6.0[s], 7.2[s])
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Fig.8 Resulting learning curves of the crawling task
of the dinosaur robot. Each curve shows the re-
turn per episode in a run

Fig.9 Snapshots of an acquired crawling motion of
the dinosaur robot (7.2[s], 7.6[s], 8.0[s], 8.6[s])
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