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






               
           



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

                   
               
                 
              
               

              
               


              











        



 
           

convergent thinking
          
          divergent thinking

            


                 

        a process to evaluate a problem in an 
unexpected or unusual fashion in order to generate ideas that are novel and useful.


  
               

            

      






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


     





                

                 



         

               

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


        

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 

 

M = f j
j=

m

∑ Sjk pk
k=

n

∑  

  m n   
fj  pk

Sjk =
Tjk − C jk

Tjk

×  

jk


 




MV = f j
j=

m

∑ Skbk n
k=



∑  

m
    

fjk bk
n

 
                


ML = f j
j=

m

∑ S jk pk
k=



∑  n × f j
j=

m

∑
 

 
  

 

 
   

jk
fjpkm


 

            


 


                
                 



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               
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
     



             







            





    




              

npk

 

                




                
             
               

              

             
                

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Design Variables: 
• Tj
• i 
• fj
• R
• SLj
• Sj
• W
• WL
• M
• ML

 
  
              


               
               

        



     


     







                 

     


                
                
fj, 
              

               

             


    

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


        





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

               


        

         
      
             




Mobility f1= 
.25 

Over 
Barrier 

f2= 
.2 

Pick up 
rocks 

f3= 
.2 

Store 
rocks 

f4= 
.15 

Drop 
rocks 

f5= 
.15 

Controller f6= 
.05 

  


 


 


 


 







 


 


 


 


  





 



 


 


 




 








 



 


 




 


 




  



   


 



 




  



   



 


  

  


     


  

  




     



  

  




     



  


               

     



I
 
  





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 


               
               
novelunusual
useful,  

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 Synectics


 Engineering Design Methods: Strategies for Product Design


   The Mechanical Design Process    


 ordtrees: A Method or DesignyAnalogyASEE 

Annual Conference & Exposition
       Metrics for Measuring Ideation Effectiveness.

24
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   Climate for Creativity: A Quantitative Review.
19

 Using the Creative Product Semantic Scale as a Metric for Results
Oriented Business.15

   Increasing Innovation: Presentation and Evaluation of 
the Wordtree DesignByAnalogy Method  ASME 2008 International Design Engineering 
Technical Conferences

Engineering Creativity: A Systems Concept of Functional Creativity
 Creativity Across Domains         


     A Computational Approach to Stimulating Creativity in Design  9th 
International Conference on Computer Supported Cooperative Work in Design


    Maor: Collaborative Research  Investigating How Creativity is VOICED 
through Automated ITEnabled Analogies

       Evaluation of Idea Generation Methods for 
Conceptual Design: Effective Metrics and Design of Experiments.
122

Interaction Design of Tools for Fostering Creativity in the Early 
Stages of Information Design.     63 


Use of Synectics as an idea seeding technique to enhance design creativity IEEE 
International Conference on Systems, Man, and Cybernetics

Towards Supporting Evocation Processes in Creative Design: A 
cognitive approach.63

Creative Stimulation in Conceptual Design: An Analysis 
of Industrial Case Studies  ASME 2008 International Design Engineering Technical 
Conferences

  How Can Computers by Partners in the Creative Process: Classification and 
Commentary on the Special Issue.63


    Generating 3D Internation Techniques by Identifying and Breaking 
Assumptions.

Effects of Analogous Product Representation on DesignByAnalogy Method
International Conference on Engineering Design

A Quantitative Similarity Metric for DesignByAnalogy.
124

Visual Analogy in Problem SolvingInternational Joint Conference on 
Artificial Intelligence 2001

  Guiding Computational Design Creativity Research  Proceedings of the 
International Workshop on Studying Design Creativity   


    Reviewing Data Visualization: an Analytical Taxonomical Study 
International Conference of Information Visualization











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
               
             
            
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