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Abstract: Conventional analysis for computer experiments is based on Gaussian process (GP) models. Non-

Gaussian observations such as binary responses are common in some computer experiments, but the extensions 

of GP models to these cases have received scant attention in the literature. Motivated by the analysis of a class of 

cell adhesion experiments, we introduce a generalized Gaussian process model for binary responses, which 

shares some common features with standard GP models. In addition, the proposed model incorporates a flexible 

mean function that can capture different types of time series structures. Asymptotic properties of the estimators 

are derived and their performance is examined via a simulation study. An optimal predictor and its predictive 

distribution are constructed based on the proposed model. The methodology is applied to study two different cell 

adhesion mechanisms, which were conducted by computer simulations. The fitted models reveal important 

biological differences between the two mechanisms in repeated bindings, which cannot be directly observed 

experimentally. 
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