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Introduction 

• Patent data contains rich information and denotes the 
innovative technology which is being protected. It also 
represents the competitive picture of the enterprise. 

• The topic model is a type of statistical model for 
discovering the topics that occur in a collection of 
documents.  

• We propose a new rule-based iteration approach to rank 
the inventors in a patent heterogeneous network. 

• The influence of the inventor is measured and we obtain 
a ranked inventor list. In addition, we use the topic 
distribution to discover the interest of the top ranked 
inventors by the LDA model. 
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Framework of our method (I) 

      Fig. 1 Data model of the inventor-patent heterogeneous network 
The inventor is represented by a black circle and the patent by a square. The 
network G is constituted by two subnetworks: co-inventor network GI and inventor 
network GIP 
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Framework of our method (II) 
• Rule 1  Highly ranked inventors tend to co-invent with other highly ranked inventors.  We obtain 

the rank value of inventor k by 

 

 

 

 

• Rule 2  Highly ranked inventors generally invent highly ranked patents. We obtain the rank 
value of patent j by 

 

 

• Rule 3  Highly ranked patents are invented by highly ranked inventors. We update the rank 
value of inventor r by Front In
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Framework of our method (III) 

•  Inventor model based on LDA 
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Fig. 6  Updated three-layer inventor-topic-word model of latent Dirichlet allocation (LDA) 
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Fig. 7  Matrix representation in the LDA model: (a) inventor-topic; (b) word-topic 
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Major results 
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Major results (Con’d) 
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Conclusions 

• We propose a new inventor-ranking method based on 
the heterogeneous patent network. The rank value of the 
inventor is calculated iteratively by the rules. 

• The topic distributions of the inventor are also analyzed 
by the LDA model, and they can denote the interest of 
the inventor, especially for the top ranked inventors. 

• Experiments on the real data set show that our method 
achieves good performance and the inventor-ranking 
method converges faster than the PageRank algorithm. 
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