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Dioid-based modeling of high throughput screening systems

LI Dan-jing'
(School of Electrical and Electronic Engineering, Shanghai Institute of Technology, Shanghai 201418, China)

Abstract: For a new class of discrete event systems — high throughput screening systems (HTS), max-plus algebra is a
powerful event domain modeling and analysis tool and therefore, is often used for its modeling and control. However, time
domain description is sometimes also preferred, especially when it comes to the implementation of HTS control strategies.
To efficiently describe the systems in both time domain and event domain, max-plus algebra models are extended to dioid
models with the help of two-variable formal power series. For a possible resulted non-causal model, in order to facilitate
the system analysis, simulation and the following control, the corresponding two-variable (time variable and event variable)
transformation matrices are proposed. The desired causal model could be derived from matrix-transforming. An example
is given to demonstrate the method and its effectiveness in enhancing the control efficiency of HTS.
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