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Activity report 
 

The scientific activity developed between 1987 and 2007 consisted in 7 books, 90 papers published 

in journals and conferences and 23 research projects. 7 from these projects have been coordinated 

by prof. Caraman as the leader of an interdisciplinary research team composed of 12 members: one 

associate professor, two lecturers, two assistant professors, two PhD students, two master students, 

three students. 

 

Areas of scientific expertise: 

 

1. Biotechnological processes modelling: 

- using classic techniques: (mass balance equations, models based on reactions schemes, 

mean age models and variable structure models) 

- using artificial intelligence techniques (fuzzy, neural and neuro-fuzzy techniques); 

- using qualitative and semi-qualitative reasoning; 

 

2. Biotechnological and wastewater treatment processes identification: 

- using genetic algorithms 

- using the calculus of parameter sensibilities with respect to the process variables 

- using recurrent neural networks 

 

3. The parameter and state estimation of the biotechnological and wastewater treatment 

processes (Luenberger, Kalman, sliding-mode and H∞ estimator); 

 

4. Biotechnological and wastewater treatment processes control: 

- Optimal and robust control 

- Linearizing control  

- Mean-age-information-based-control 

- Multivariable control 

- Predictive control 

- Intelligent control (pattern recognition methods, expert systems) 

 

5. Simulation software development 

- Software generator of biotechnological process models 

- Software generator for linear system simulation using fuzzy blocks 
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