
3CS Algorithm for Efficient
Gaussian Process Model Retrieval

Concatenated Composite Covariance 
Search (3CS)
• 3CS efficiently retrieves Gaussian Process 

Models for large-scale data by means of local 
approximations [1,3]

• Therefore, we use covariance function 𝒦𝒦, 
which partitions the given data by means of 
change points T = 𝜏𝜏𝑖𝑖 𝑖𝑖=1
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Motivation
• Gaussian Process Models (GPM) have been widely 

applied for various pattern recognition tasks [2]
• Automatic Retrieval of GPM, as well as GP 

Evaluation and Application usually suffers from 
𝒪𝒪(𝑛𝑛3) complexity [1,2,3]

• 3CS aims to efficiently deliver GPMs for large-scale 
data, that overcome these complexity constraints

Evaluation
• Eight Benchmark Datasets were used

• 144 – 2M data records
• 3CS outperforms state-of-the-art algorithms 

[4,5] with regards to runtime and model 
accuracy (cf. Table II and Figure 4)

• 3CS proves to be scalable to large datasets, 
while maintaining model quality (cf. Table III)
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