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Practical Education Curriculum for Autonomous Mobile Robot
—2nd report: Project Learning Program in a Class Based on Subsumption Architecture—
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Abstract

There is no robot around us in our society at the current stage if we define a robot as an autonomous machine
working in the arena of offices, homes, and disaster sites, etc. outside the factories. Mechatronics, dynamics and
robotics involving humans are the world of strong nonlinearity. This paper investigated the approach to the emergence of the
objective behavior of an autonomous mobile robot by learning with Subsumption Architecture (SA) for breaking through the
problems of the conventional robotics with SMPA (Sense- Model- Plan- Act) framework in the real world. It showed the way of
learning in the real world with SA and developed into practical education curriculum as an introduction to Robotics having
an intellectual and emotional appeal.
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Fig.1 Robot-2003 behaviors of avoiding moving human legs as obstacles.
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Fig.2 Robot-2003 behaviors of avoiding moving human hands as obstacles.
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(b)
Fig.3 Robot-2003 behaviors of avoiding a moving human body lying down outside experimental
environment.
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Fig.4 Mobile robot-2004 (left) and robot e-puck
(right)
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(a) Avoid (b) Approach
Fig.5 Approach and avoidance of Braitenberg
Vehicles

(a) (b)

Fig.6 Robot e-puck and locations of IR sensors

(b) t=0.33s
Fig.7 Obstacle avoidance behaviors of robot e-puck

(a)t=0s (c)t=10.67s

(d)t=1.0s (e) t=1.33s () t=1.67s
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Fig.8 Approach behaviors of robot e-puck
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Fig9 Line trace experiment of floor sensors and the project contest scenes
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Fig.10 Robot Simulator and forwarding program toRobot
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(a) Simulation (b) Experiment
11. Obstacle avoidance

(a) Simulation (b) Experiment

12. Line trace with obstacle avoidance

t=24.63s t=28.97s t=31.83s

Fig.13. Experimental behavior of mobile robot during line trace with obstacle avoidance
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(h) ()
Fig.14 Scenes related to the educational curricula
and the presentation of autonomous mobole robot.
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