Delay

=
<
-

ISSN: 2476-6909; Modares Mechanical Engineering. 2019,;19(7):1585-1590

Optimal Control Algorithm Design for the Microfluidic
Channel Network Droplet Generation with Output Feedback

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors

Ebrahimi dehshalie M.! MSc,
Menhaj M.B.*! PhD,

Karrari M.t PhD

How to cite this article

Ebrahimi dehshalie M, Menhaj M.B,
Zamani H, Karrari M. Optimal Con-
trol Algorithm Design for the Microf-

luidic Channel Network Droplet Ge-
neration with Output Feedback Del-
ay. Modares Mechanical Engineeri-
ng. 2019;19(7):1585-1590.

Electrical  Engineering  Faculty,
Amirkabir University of Technology
(Tehran Polytechnic), Tehran, Iran

*Correspondence

Address: Electrical Engineering Fac-
ulty, Amirkabir University of Tech-
nology (Tehran Polytechnic), Teh-
ran, Iran

Phone: -

Fax: -

menhaj@aut.ac.ir

Article History

Received: September 02,2018
Accepted: December 02,2018
ePublished: July 01, 2019

In this paper, the optimal control algorithm design is proposed for droplet generation. In the
proposed algorithm, the redundancy in the microfluidic channel network for droplet generation
is used to the optimization setting in order to determine volume flow rate of fluid for each input
channel; an optimization problem is proposed for minimizing the volume flow rate of fluid such
that the droplet formed in the outlet channel is produced at the desired size. Also, due to the
importance of estimating the system state, the design of the Luenberger observer (reduced
order observer) has been developed. Then, the proposed scheme is robust against output
feedback delay with respect to the optimal LQR control structure for tracking the desired value.
While designing for the observer and controller sections, the delays in the measurement of
the output feedback are considered, and the sustainability analysis for each of the sections has
been performed due to the fixed delay in the output feedback. Output feedback is a measurable
variable of the input volume flow of each channel. Finally, the optimal control algorithm of
droplet generation for a microfluidic structure with a T shape has been stimulated.
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