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A robot is exploring an 
unknown, static environment.
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Indoors

Space

Undersea

Underground
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SLAM: robot path and map are both unknown

Robot path error correlates errors in the map
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Robot pose
uncertainty
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Location independent constraints

Unary constraint:
intrinsic property of feature
e.g. type, color, size

Binary constraint:
relative measure between features
e.g. relative position, angle

Location dependent constraints

Rigidity constraint:
"is the feature where I expect it given
my position?"

Visibility constraint:
"is the feature visible from my position?"

Extension constraint:
"do the features overlap at my position?"

All decisions on a significance level a



&-

0��� ����������
�!�� ����

2
�����������
�����
[Grimson 1987], [Drumheller 1987], 

[Castellanos 1996], [Lim 2000]

Algorithm

• backtracking

• depth-first

• recursive

• uses geometric constraints

• exponential complexity

• absence of feature: no info.

• presence of feature: info. 
perhaps
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Pygmalion

a = 0.95 ,   p = 2
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a = 0.95 ,   p = 3

Pygmalion
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a = 0.95 ,   p = 4
a = 0.95 ,   p = 5

texe: 633 ms
PowerPC at 300 

MHz

Pygmalion


