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Abstract As companies with high quality and reliability 
dominate the market in the automotive market, a failure 
analysis framework is considered an essential framework for 
guarantying reliability in modern manufacturing and 
production processes. In automotive industry, it is important to 
identify failure causes of a vehicle. However, a set of collected 
manufacturing data may have missing values in several 
attributes in automotive manufacturing data. Due to these 
missing values, data imbalance and a lack of defect-related data 
and imbalance might occur in its learning process. Then, it may 
give result to inaccurate failure analysis. In order to overcome 
these issues, a framework to handle missing values using 
Gaussian Processes Regression (GPR) is proposed. The 
proposed framework makes it possible to estimate unbalanced 
sample data and missing data are interpolated. In order to show 
the effectiveness of purposed framework, GPR-based missing 
data interpolation framework is analyzed and tested by Air 
Pressure System (APS) failure of Scania trucks data. Then, the 
results are compared with other existing methods.
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III. EXPERIMENT AND RESULT

TABLE I. MISSING VALUE ISSUES IN APS DATA 

Categories Total size
data item 

with missing 
values

Percentages

Number of 
attributes

171 171 100%

Data set 60,000 59,998 99.99%

Fig. 1. Deep neural network structure

Fig. 2.

TABLE II. COMPARISON OF CLASSIFICATION ERROR

Compared methods Error

Proposed Model
(GPR-based missing value 

estimation)
0.0749

Data ignorance 
with 

missing values
0.2061

Mean Imputation 0.1612

IV. CONCLUSION AND FURTHER STUDIES
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