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Manufacturing Process (Of Industrial Partner)



Manufacturing Process (Of Industrial Partner)

Objective:	

• Prediction	of	quality	at	last	
quality	control	stage

Challenges:

• Multi	stage	Manufacturing	
Process	

• Heterogeneous	Data	streams

Gains:

• Optimization	of	resources
• Process	understanding
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Exploratory Analysis



Exploratory Analysis

Ø Primality	of	failure	or	repair	at	Unit	test	(UT)

• Data	Set	1:	0.0108
• Data	Set	2:	0.0307



Imbalance and Noise vary among classification problems 

• Category1:	Blue
• Category2:	Red



Existing Methods

ØState of the art 

1. Pre processing methods 

– Resampling
– Feature extraction (filter and wrapper techniques)

2 .  Cost Sensitive Methods

– Boosting (adaboost, Gradient boost etc)



Proposed Methodology: Partition of Information Space 
and selection of best partition

1. Partition of the feature space through Voronoi tessellation

2. Selection of the tiles according to their probability



Proposed Methodology to solve imbalance 
classification problem 

• Selection of Seed points
Randomly

• LVQ to adjust the seed points

SOM, the unsupervised way of finding the clusters

• LVQ output as final seed for voronoi tiles

Voronoi tiles are based on the LVQ outputs 

• Selecting voronoi tiles with the help of GA

− Selection of the Number of tiles
− Selection of Classes need objective function



Proposed Methodology: Partition of Information Space 
and selection of best partition



Assigning groups to the tiles (Results)

Objective	Function



Classification through proposed Methodology (Results)



Performance of the proposed methodology (Results)



Performance of the proposed methodology (Results)



Conclusion

Ø A Novel methodology to classify imbalanced and noisy data

Ø Application of methodology in Industrial manufacturing

ü Optimized quality control
ü Optimization of Resources 
ü More Knowledge/understanding about process dynamics



Vision of next generation factory 


