
 
 

Basic Information: 

Course Title: Innovative Approaches to Monitoring and Control of Biotechnological Processes 

Lecturer: Prof. DSc Velislava Lyubenova 

Phone: +359 885504228 

Email: v_lyubenova@ir.bas.bg 

Total Teaching Hours: 20 hours of lectures, 10 hours of practical exercises. 

 

Annotation (up to 150 words) 

The course is designed for the training of specialists and PhD students in the field of higher education 5. 

Technical Sciences, Professional Field 5.2 “Electrical Engineering, Electronics and Automation”. The 

aim of the course is to introduce contemporary innovative approaches, including hybrid metaheuristic 

algorithms, for modelling, monitoring, and control of biotechnological processes (BTPs). 

During the laboratory exercises, PhD students will supplement, systematize, and deepen the knowledge 

acquired in the lectures. The main stages in the design of a modern monitoring and control system will 

be examined: database development; creation of biotechnological models and control models; structural 

and parametric identification of models; development of software sensors for unmeasurable variables 

and parameters based on related real-time measurements; construction of linearizing systems for 

nonlinear objects and their application in the synthesis of adaptive control. Each stage will be 

demonstrated using data from real bioprocesses. During the classroom exercises, PhD students will 

further supplement, systematize, and deepen the lecture material. 

 

Course content (brief description by topics or modules) 

Topic / Module 1: Contemporary approaches to process modelling and monitoring 

Topic / Module 2: Hybrid metaheuristic algorithms and their applications 

Topic / Module 3: Synthesis of adaptive control of biotechnological processes 

 

Teaching and assessment methods 

Forms of instruction: lectures, classroom exercises 

Forms of assessment: course project, project defence 

 

Competencies acquired as a result of training (3–5 points) 

Course participants know and apply metaheuristic algorithms for modelling and monitoring of 

biotechnological processes (BTPs). 

Course participants develop software implementations for structural and parametric identification of 

models. 

Course participants synthesize and test algorithms for monitoring and control of biotechnological 

processes (BTPs). 
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