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Cooporative Task Achievment System between Humans and Robots
based on Stochastic Memory Model of Environment
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Design and acquisition method of environmental model are important issue for robots which act in real world

such as daily life environment.

Robots have to follow up changes of environment and re-construct the model

because of the conditions in real world environment would be changed constantly. Also model for unobserved part
would be needed and should be inferred when users instruct the robot using symbolic expressions. In this paper,
we have focused on stochastic representation of environmental memory to realize smooth communication betwen
humans and robots, and realtime memory management with ambiguities in real world. We also show that the
representation is effective to construct cooperative task achievement system on intelligent robots.
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<Object>Pexist=0.3

Attribute Probability Distribution
Color:P(red)=0.8, P(gr)=0.1, P(yel)=0.1
Size:P(big)=0.6, P(nor)=0.3, P(sma)=0.1
Shape:P(sph)=0.1, P(tri)=0.2, P(sq)=0.7

<Object>Pexist=0.8

Attribute Probability Distribution
Color:P(red)=0.1, P(gr)=0.1, P(yel)=0.8
Size:P(big)=0.1, P(nor)=0.3, P(sma)=0.6
Shape:P(sph)=0.8, P(tri)=0.1, P(sq)=0.1

<Human>Pexist=0.3

Attribute Probability Distribution
Color:P(r)=0.8, P(g)=0.1, P(y)=0.1
Face:P(pict="pict2")=0.9
Name:P(name="taro")=0.7

<Vision>Pexist=0.7

Attribute Prob. Distribution
Vision:P(pict="pict1")=0.9
Name:P(name="desk")=0.7
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Pewist(t+1) = peaisi (t) - (1 — w(t) + aXauR(sel f, 0bj)) (1)

good
w(t):
R(objA,o0bjB):

00 ¢t00oU0o0ooo0o0 (0<w<11)
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(0 < R(objA,0bjB) < 1)
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"small"

[ Environment

"yellow big box"
"yellow small box"
"red box"

"blue box"

. "What's size?"
Action Planner

Adjust and Execute
Search

Vision Processing

Texture

Context Analysis
Recognition

Control System

Dialogue Planner
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