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Active Viewpoint Selection Algorithm for Polyhedral
Object Recognition

Reut Hasumoto,™ Kazuyukr Hatrori? and Yugio Satof

A method for polyhedral object recognition with an active vision system is described.
The vision system equips a rangefinder and takes range maps for 3D objects from actively
selected viewpoints. The models are described by 3D attributed graphs. Since a range
map represents absolute location and size of an object surface, the subgraph matching is
effectively applied between an object graph of model and a scene graph obtained from the
range map. 1f one of the models was not uniquely assigned, the major feature differences
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among models are searched and the expected viewpoint is calculated to retry the recog-

nition. In the paper the methods are presented for model description,

graph matching,

pose estimation, and viewpoint selection. Some computer simulated experimental results

are indicated and discussed.
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(a) HRRH

(a) Surface boundary representation

(b) BRI 7 (E: 27N, F: ¥—v)
(b) Attributed graphs (Left: model,
Right: scene)

1 BRERT -5 LHERKS 57
Fig. 1 Surface boundary representation
and attributed graphs.
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(a) Angular bend function for a model surface
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(b) Angular bend function for a scene surface
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Fig. 2 Angular bend function.
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Table 1 Assignment-consistency table of nodes.
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Fig. 5 Prestored models.
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(a) ADEEEEES

(a) Input range image

24

Model 8 Model 10

{(b) AT VOBRH
(b) Surface boundaries
of candidate models

(c) wH#EHE
(c¢) Next view direction generated
from Table 3

Bl 6 AJmmi & 1R S

Fig. 6 Input range image and next view direction.

x 2 ERMEICESLIcET IV
Table 2 Assignment-consistency tables for
matched models to scene object.
(1) y—vEeFr8lotiffrak
(1) Assignment-consistency table between
scene graph and model 8.
model node
abcdefgh
010006000

00000001
3100000010

scene node
—

(2) v—vEeFrI10 LORIFRER
(2) Assignment-consistency table between
scene graph and model 10.

model node
abcdefghijkl
001000000000
000100000000
000010000000

scene node
1

[}

%)

R I =FVORBICXVERSh-BEGEHH
Table 3 Candidate view direction estimated
from model 8 and 10.
(1) =Fn8LeFn10 LDEREAE
(1) Assignment-consistency table on comparison
between model 8 and model 10.

model 10 node

model 8 node

TR o0 O o

(2) HEHOAEIICIVIEFSU I RPBEHE
(2) Surface normal which has maximum area
is selected to the next view direction.

J—F g h 1
R 2.00 2.24 11.0
" m 3&EH 2%HB 1%8

R4 Ty —vEEFLVOMEA
Table 4 Matching between model 10
and the next scene.

model 10 node
abcdefghijkl
000001000000
000000100000
000000010000
000000001000
000000000001

scene node
B W e

B 7 8 URmMET0 o OBNEEREE
Fig. 7 Input range image observed from next
view direction.
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(a) WIANES

(a) First image

(b) BLEMEHED»ODOAIE
(b) Range image observed from 2nd
view direction

(c) 2@k oo AR
(¢) Range image observed from 3rd
view direction
8 2o TR Ll
Fig. 8 Example of succeeded recognition
by two viewpoint movings.
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