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Three-dimensional structure recognition for assembled blocks

Hiroshi MIZOGUCHI

Toshiba Research and Development Center
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This paper describes visual processing techniques for a robot which can
assemble toy LEGO blocks. The robot recognizes the three-dimensional structure
of a sample assembly of LEGO blocks, generates task sequences to build a replica
of the sample and does this using dextrous hands. '

In this task, models of component blocks are previously defined, but the
model of the assembled blocks cannot be given in advance. The problem to be
solved by vision is to recognize the three-dimensional structure of the sample
without using an a priori model of it.

In our method, the sample is observed with stereo cameras from several
viewpoints, in order to obtain front, back and side views. Vertices and edges
are extracted from observed images and their descriptions are divided into
layers, in terms of their height. At each layer, a two-dimensional composition
which satisfies those descriptions is inferred, according to the -component
models. As a result, the three-dimensional location and orientation of
components is determined.
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((blockl (ako block)
(type {$value (typel)))
(coordinate ($value (
((1 o 0 16)
(0 1 0 16)
(0 o 1 38)
(0 o o 1))
(block2 (ako block)
(type ($value (type2)))
(coordinate ($value (
({0 -1 0 48)
(1 o (] 0)
(0 O 1 19)
(o o Y i)
(block3 (ako block)

(type ($value (type2)))
dinat $value ( B
(eoordiit” o ™o Loy BT, WAL

(0 1 0 32)
(o o 1 0)
(0 o 0 DM
(block4 (ako block)
(type ($value (type2)))
(coordinate ($value (
((x o 0 32)
(0 1 0 0)
{0 © 1 0)
(o o Y 1))))))
(blockS (ako block)
(type ($value (typel)))
(coordinate ($value (
((0 -1 0 32)

(1 o0 0 0)
(0 o 1 0)
(0 o 0 1))



