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Introduction 

Advanced manufacturing refers to the 
manufacturing processes improved by new 
technologies. 

– cutting-edge materials 

– emerging capabilities enabled by physics, biology, 
chemistry, computer sciences, etc. 

 

In advanced manufacturing, complex and 
elaborate production processes are arranged 
according to the product structure. 



PDP(Plasma Display Panel) Manufacturing from 
ChangHong 



Introduction 

It generates a huge amount of production 
data (10G per day with 30M records) 

 

 

It contains intricate dependencies among a 
tremendous amount of controlling 
parameters(10,000 parameters). 

 



Motivation 
 In daily operation, the manufacturers are concerned 

with how to improve the yield rate of production. 

Manufacturers concern with such capabilities: 

– Discovering the most related parameters; 

• What are the key parameters whose values can significantly 
differentiate qualified products from defective products? 

– Quantifying the parameter correlation with the product 
quality; 

• How do the parameter value changes affect the production rate? 

– Finding novel parameter recipes to improve the production 
rate. 

• What are the effective parameter value combinations to ensure high 
yield rate? 



Motivation 
 Problem: application gap between manufacturers and data 

analysts 
 Capacity: what the data looks like? 
 Capability: How the data can be utilized? 
 Knowledge: How to perform knowledge discovery and management? 

 Provide manufacturers with an integrated data analysis platform. 
 

 



Challenges 
Facing the enormous data with sustained growth: 

efficiently support large-scale data analysis tasks;  

provide prompt guidance to different routines in the 
workflow. 

 

An integrated data analysis platform is designed 
and implemented based on the distributed system 
to support high-performance analysis. 



Challenges 
Facing various types of mining requirements,  

how to effectively adapt existing algorithms for 
customized analysis tasks that comprehensively consider 
the domain characteristics? 

 

Solution: 
 Come up with an ensemble feature selection algorithm; 

 Utilize the regression model  to quantify the correlation between 
product quality and various parameters. 

 Apply association based method to identify feature combinations 
which can improve the quality of product. 

 

 



Methodologies 

PDP-Miner, is designed, implemented and deployed 
as an integrated data analytics platform customized 
for process optimization in PDP manufacturing. 

 It provides a more convenient way to facilitate 
manufacturers to conduct PDP production data 
analysis. 

 Based on a distributed system, it supports high-
performance analysis with large scale production 
data. 

 It extends and develops appropriate data mining 
algorithms and adapts them to the problem of 
analyzing the manufacturing data. 

 



System Overview 



Data Exploration 



Result Management 



Data Analysis 



Data Analysis 

 



Ensemble Feature Selection 

Each Feature can be selected  or unselected. 

Different feature selection algorithms get 
different results. 

Stable feature selection is achieved by EM. 



Regression Analysis 

Linear regression model is used to establish 
the relationship between important 
controlling parameters and production rate. 

– Each parameters value are been normalized. 

– The  weights of parameters in the model can be 
easily interpreted. 

– |wi| shows the conditional correlation between 
feature i and production rate. 

– The p-value show its likelihood of the correlation. 



Discriminative Analysis 

Aim: identify some combinations of features 
which are closely related to the qualified 
panels or defective panels. 

Association based classification is used. The 
rule set is selected if the feature set can 
differentiate qualified and defective panels. 



System Deployment 

We deploy our system for ChangHong 
Company, one of the world’s largest display 
device manufacturing companies in China. 



Real Findings(by feature selection) 

 197 important parameters are reported by our system. 

 133 important parameters are consistent with the 
production experience 

 50 important parameters have been verified by domain 
experts to have direct impact on production quality. 

 14 parameters are not relevant. 

 



Real Findings(by regression) 

The variance of humidity plays an important 
role in affecting the yield rate. It has negative 
correlation with yield rate. 

The less the pressure changes, the higher the 
yield rate would be. 

The temperature is controlled very well under 
27oC. Its weight in regression model is small. 



Real Findings(by Discriminative Analysis) 

<para-xxxx-014 =0, para-xxxx-015=0 or 24, 
para-xxxx-043= 44 or 48> have large support 
for defective panel. Such parameter value 
combination should be avoided. 

 



Conclusion 

By taking advantage of our system, the overall 
PDP yield rate increases from 91% to 94%. 
Monthly production capacity is boosted by 
10,000 panels, which brings more than 117 
million RMB of revenue improvement per 
year. 



Question and Answer 

• Thanks 


