938 HAT Ry FE4&EE Vol.28 No. 8, pp.938~945, 2010

FTam X

i -

BEIOR Y ML SEHIFIZZR L L
IRIBIEWEND /- DR =EHE

wORR B

= il il

Viewpoint Planning for Environment Information Summarization with Time Constraint

Hiroaki Masuzawa™ and Jun Miura*

Mapping is an activity of making a useful description of an environment.

Not only geometric information such

as free space but also object placements are important if the map is used for human-robot communication. We call

such a map making environment information summarization because how to summarize may change depending on

the goal of the mapping and the context.

Environment information summarization usually includes searching for

specified objects in the environment and may sometimes have to be finished with in a limited time. It is, therefore,

crucial to make a good observation plan for efficient summarization. We develop an observation planning method with

time constraint. Experimental results using a vision-based humanoid robot show the effectiveness of the proposed

planning method.
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Fig.7 One object verification
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Fig.11 Simulation experimental environments

Table 1 Simulation experimental result

Objects | Reward Loss L Utility U
g |4 Li| Ly |Lz| In Ly L3
Ga 50 0 0 0 | 50 50 50
Gp 100 oo | 2.76 0 | —oco| 97.24 | 100
Gjp — Gp 150 00 [296.26 | 0 | —oo | —146.26 | 150
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Fig.12 Experimental environment

The robot observed the

environment at the initial
position and found one
object candidate and one
unknown region. Consid-
ering the time constraint,
it generated a plan to ob-
serve only the unknown
region.

The robot observed the
unknown region and
found another object can-
didate. It generated a
plan to verify the can-
didate even though the
exectution time was es-
timated to exceed the

limit.

The robot successfully
verified the object, and
then generated a plan to
directly go to the des-
tination (i.e., the initial
position) since verifying
another candidate would
lead to a negative utility.

The robot completed the
summarization. The sum-
mary describes an ap-
proximate shape of the
room and the kinds and
the locations of the ob-
jects.

Fig.13 Experimental results
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