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Innovization: Innovation through Multi-objective Optimization 
Illustrative Example 

Design principles 

Automated Innovization using Dimensionally-Aware Genetic Programming (GP) 
Methodology: Grid-based Clustering and Optimization Extension: Generalization of                using Parse Tree Representation 

Results on Engineering Design Problems 
Design Principles for Truss Problem (Above) 

Number of Clusters 

Objective Function 

Old Representation 

Parse Tree Representation 

Percentage Coefficient of Variation within Clusters 

SmallGP Implementation 
• Initialization: Grow Method 
• Size Safe Subtree Crossover 
• Point Mutation 
• Maximum Tree Length (MAXLEN) 
• Maximum Tree Depth 

(MAXDEPTH) 

Niched Tournament Selection  

Dimensional Awareness 
• Physically meaningful design 

principles 
• Implemented as a constraint on 

each physical dimension 

Cluster Plot and Mapping of Clusters for DP16  

Design Principles for Welded-Beam Problem Design Principles for Metal-Cutting  Problem 

Parse Tree for DP16 
• Mass, Length and Time 

are chosen as basic 
dimensions 

• All design principles 
agree with analytical 
relationships above 

Cluster Plot and Mapping of Clusters for DP2  

Observations 
• A user-defined basic dimension (Cost) has 

been introduced 
• Redundant design principles can be seen 
       (For example DP2, DP3 and DP4) 
• DP1 is a false design principle, arising due to 

difference in magnitudes of D and t 
 

Cluster Plot and Mapping of Clusters for DP6  

Parse Tree for DP6 
• User-defined dimesion 

(Life) is introduced 
• All design principles 

agree with those 
obtained in a previous 
study 
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