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Selecting Representative Views of 3D Objects By Affinity
Propagation for Retrieval and Classification
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Abstract

We propose a method to select representative views of single objects and classes of objects for 3D object retrieval and
classification. Our method is based on projected 2D shapes, or views, of the 3D objects, where the representative views are
selected by applying affinity propagation[” to cluster uniformly sampled views. Affinity propagation assigns prototypes to each
cluster during the clustering process, thereby providing a natural criterion to select views. We recursively apply affinity propagation
to the selected views of objects classified as single classes to obtain representative views of classes of objects. By enabling
classification as well as retrieval, effective management of large scale databases for retrieval can be enhanced, since we can avoid
exhaustive search over all objects by first classifying the object. We demonstrate the effectiveness of the proposed method for both
retrieval and classification by experimental results based on the Princeton benchmark database [16].

Keyword : View Clustering, Affinity Propagation, Retrieval and Classification of 3-D Objects
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Fig. 1. Flow chart of traditional retrieval methods. When the number of objects in the database becomes very large, computing the similarity

with all the objects causes a computational burden
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Fig. 2. By applying a classification as a preprocess, relevant objects can be extracted to enhance efficiency
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Table 1. Extracted classes that are common in both the training and
test sets of the Princeton benchmark database

class Training object # Test chject &

aircraft/airplane biplane
aircraft/airplane/commercial
aircraft/airplanefighter jet
atrcraft’helicopter
atrcraft/spaceship/enterprise like
animalbiped/human
animal/biped/human/human arms out
blade/sword

body part/face

body part’head

bulding/two story home

city

fumiture/seat/chair/dining chair
fumniture/shelves
fomiture/table/rectangular
gun'handgun

liquid containes/vase
plant/potted plane
plant/tree/barren
vehicle/car/sedan

14
10
30
17
11
50
21
15
17
16
11
10
11
13
26
10
11
25
11
10
10

e
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Fig. 5. Example of class representative views. (a) Thumbnails of the 10 3D objects in the aircraft/airplane/commercial class of the training data
set [16], and (b) the extracted representative views by the proposed method with ¢ = 8
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Table 2. Classification rate with changing preference constant ¢

c classification rate(%o)
0.8 61.6
1.0 66.5
1.5 68.9
2.0 71.6
3.0 743
5.0 759
8.0 78.9
10.0 77.6
13.0 759
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Fig. 6. The ratio of objects with correct class within the nth class plotted
against n tested on the test set of the Princeton benchmark database
[16] based on the training set with 21 equivalent classes. Here, the con-
stant used to compute input preference was setto ¢ = 8
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