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Intuitive specification Yes No No No
Guaranteed continuity Yes No No No
Guaranteed validity Yes No No No
Efficient boolean operations Yes No No No
Efficient rendering Yes Yes No No
Accurate Yes Yes ? ?
Concise ? ? ? Yes
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3D Representations for Retrieval
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Statistical Shape Descriptors
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Voxels
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Image courtesy of
Misha Kazhdan Voxels
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Image courtesy of
Daniel Keim, SIGMOD 1999 Voxel Retrieval Experiment

8	����������	�
��"
	%��
�����
�	���������	��
��
9$:;<����	��$�:=������	�

153 dining chairs 25 livingroom chairs 16 beds 12 dining tables

8 chests 28 bottles 39 vases 36 end tables

Evaluation Metric

+�	�
�
��*�	������
��	�

� +�	�
�
���5��	��
	�	�>
�>����� ?������>�	��
	�	�

�  	�����5��	��
	�	�>
�>����� ?������>
�>�����

0 0.2 0.4 0.6 0.8
0

0.2

0.4

0.6

0.8

1

Recall

P
re

ci
si

on

1

Evaluation Metric

+�	�
�
��*�	������
��	�

� +�	�
�
���5�<�?�<

�  	�����5�<�?�=

44 55 66

77

0 0.2 0.4 0.6 0.8
0

0.2

0.4

0.6

0.8

1

Recall

P
re

ci
si

on

1

11 22 33

9988

Ranked Matches

Query



33

Evaluation Metric
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Voxel Retrieval Experiment
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Voxel Retrieval Results
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Image courtesy of
Jacobs, Finkelstein, & Salesin Wavelets
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Truncated And Quantized to 5000 Truncated And Quantized to 1000

Truncated And Quantized to 500 Truncated 100

Truncated 50 Truncated 10
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Torus Example Torus Truncated to 5000

Torus Truncated to 1000 Torus Truncated to 500

Torus Truncated to 100 Torus Truncated to 50
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Wavelets
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SIGGRAPH 95 Wavelets
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Moments Retrieval Results
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Moments
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EGI Retrieval Experiment
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EGI Retrieval Results
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Spherical Extent Functions
(Vranic & Saupe, 2000)

Shape Histograms (sectors)
(Ankherst, 1999)
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Statistical Shape Descriptors
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Shape Histograms
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Shape Histogram Retrieval Results
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Step 1: Normalization
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Harmonic Shape Descriptor
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Harmonic Retrieval Results
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Local Features
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Local Features
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Primitive Graphs
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Primitive Graphs
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Skeletons
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Skeletons
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Structural Shape Descriptors
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Structural Shape Descriptors

�
	��
���7

� ������
��
���������
����
������������
���
���

� 8������
��������	��	��
�������
���

� �#�	����������	����
����*���������
��
���

� �#�	����������	������
�	�

� �
����	��	�	�	���
	��

� ����
���
�������		��

� ���	#
����	�

�	��

Images courtesy of 
Tal 3D Representations for Retrieval

����
��
��������	��	���
�����

� "�#	��$����	���$�%��	�	��$�&

� '���
�
�	�$��
��������$�(((

���
��
�����	��	�	����
���

� O������	��
�	�

� +�
�
�
�	�

� ��	�	����


