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Abstract In recent years, due to the rapid development of 3D modeling technology, 3D model databases have 

been increasingly available on the Internet. More and more 3D models can be easily downloaded through the 

Internet. This has directly led to the development of 3D shape retrieval technology, in which the system needs 

to return a similar 3D model according to the user requirement. This paper presents a new 3D shape retrieval 

method, which takes a 3D model as input and the system automatically returns some models that are most similar 

to the input shape from the model database. For a given input model and every model in the database, first, 

generated a magnitude of 2D sketch images of the model from different perspectives by the computer. Next, for 
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obtain a number of histograms representing the model. Thus, by comparing the histograms of every two models, 

we can compute the similarity value between the two models, and so retrieve the most similar shape to the input 

shape. In brief, the proposed method is capable of extracting effective features of 3D model through 2D image 

analysis method and evaluating the similarity between models. Experimental results show that the proposed 

algorithm performs well on some public datasets. 
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Fig. 1 Uniformly distributed camera views on a unit sphere

3.2 

   3.1  2D 

 2D 

 



                   

2D 

   

2D  2D 

 Gabor 

 Gabor 

Gabor 

 3 

 2D 

 Gabor 

       
1

    

  

  

  

 Gabor  2D 

   

n  Gabor  2D  n 

 Gabor 

 n 

                      

       
2

I  2D dft  idft 

g i  

Gabor 

  

 k 

 k k 

 n  Gabor 

                                                      a                                     b              c  + +

 2  2D 

Fig. 2 Several 2D sketches automatically generated by the computer using line drawing
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Fig. 3 Initial 2D sketch image and ltered response images
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Fig. 4 Extract local feature from the ltered image
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Fig. 5 Clustering the extracted feature vectors
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Fig. 6 Feature quantization schematic diagram
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Fig. 7 Computation of similarity value between 3D models
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Fig. 8 3D shape search results
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Table 1 Precision and recall after 20, 40, 60, 80 retrieved items
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Fig. 9 Some examples in the PSB, WMB, MSB mixed database 
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Fig. 10 Comparison with other methods
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