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1 CONTEXT 

Optical detection methods, investigating the fluorescence and morphology of droplets, are widely used in droplet 

microfluidics setups. The goal of this project is to develop and test camera synchronization methods for a high-

speed camera. The developed solution(s) must be compatible with the existing microfluidic infrastructure at the 

Department of Electronics (chips, existing camera or purchased/developed camera, etc.). The project includes 

electronics, software, holder (mechanical and/or optical) design and prototype(s) development. Upon successful 

completion of all MSc thesis objectives, results will be used in project PRG620. 

 

2 OBJECTIVES 

- Research existing literature on camera synchronization methods for high-speed moving ojects in 

restricted parts (channels, conveyor belts, etc.). Understand the specifics of microfluidic channels. 

- Getting familiar with existing pumping equipment, chips, cameras, as well as previous results on high- 

speed imaging of microfluidic droplets at the Department of Electronics 

- Evaluate technical solutions to the camera synchronization, assess and compare performance of 

the methods and suitability of the existing sensors/cameras for the methods. 

- If needed, select and/or modify or develop new sensors for the solution. 

- Building on previous results, develop PCBs and mechanical holders for 1..3 synchronization 

solutions. If needed, use breadboard prototypes before PCBs. Demonstrate applicability to the existing 

microfluidic infrastructure. 
 

3 PREREQUISITES 

- Circuit- and PCB design 

- Interest in microfluidics and Lab-on-a-Chip research 

- Self-motivation and the ability to work independently 
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5 CONTACTS 
Ants Koel                ants.koel@taltech.ee  

Kaiser Pärnamets  kaiser.parnamets@taltech.ee  

Thomas Johann Seebeck Department of Electronics supports equal opportunities; female students are 

particularly encouraged to contact us. 
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