B R TR TS

%14 5 (2004 4F) pp.3-16.

HeeORy D ETED B F
(FEOSEREILEFASDHE)

JIE

=
0=

Emergence of the Intelligence of an Autonomous Robot
: Dexterity Development by Learning with Subsumption
Architecture

Y oshihiko KAWAZOE

ABSTRACT

This study has investigated the approach to the emergence of the intelligence of an
autonomous robot for breaking through the problems of the conventional intelligent robot
with SMPA (Sense- Model- Plan- Act) framework in the real world. It is based on the
development of human's dexterity or proficient skills with Subsumption Architecture (SA).
It showed how to build up the behavior architecture by learning in the real world.
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Fig.1 Conventional model-based robot with
modules of functional elements.
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Fig.6 Mobile robot with the agents of Escape* Avoid- Search - Cruise turns back when he encounters
the unknown environment with ascend & descend at narrow passage.
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Table 1 PSD settings learned for distinguish between plain and narrow passage

L-front1(0) |Jover 50cm |Avoidl: Detect no obstacle
R-front1(0)|over 5S0cm [Avoidl: Detect no obstacle
L-side1(0) [over 25cm  |Avoidl: Detect no obstacle
R-side1(0) |over 25cm  |Avoidl: Detect no obstacle
L-side2(1) {within 12cm|Avoid2: Detect obstacle
R-side2(1) |within 12c¢m|Avoid2: Detect obstacle
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Fig.10 Autonomous behaviors of a mobile robot with subsumption architecture by learning in a new
unknown environment. Mobile robot searched for Red color with CCD camera while

avoiding obstacles and arrived at the goal (agents: Escape* Avoidl - Avoid2 - Search- Cruise).
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Fig.11 Autonomous behaviors of a mobile robot with complex trajectories.
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Fig.14 Behaviors of avoiding a moving human body lying down outside experimental environment.
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