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Research Topics 

We are working on optimization problems in thermo-

fluids engineering for wide applications such as energy, 

biology, medicine, environment and industrial processes. 

 

1. Optimal control of turbulent transport 

We apply optimal control theory to turbulent flows for 

enhancing heat and mass transfer with least pressure loss 

[1]. We also develop novel shape/topology optimization 

algorithms and validate them in experiments [2]. 

Recently, we also apply machine learning technique for turbulence control [3]. 

2. Estimation of velocity and scalar fields with limited measurement data 

We develop novel algorithms based on advanced optimization and machine learning techniques to estimate the 

entire flow and scalar fields from limited measurement data [4]. We are also working on scalar source estimation 

problems[5] and the proposed algorithms are validated in laboratory wind tunnel experiment. 

3. Mathematical modeling of vascular network formation and its applications to engineering 

Under the close collaborations with biologists and medical doctors, we try to understand the mechanisms of 

vascular network formation in biological systems and apply the extracted algorithms to engineering designs [6]. 

4. Optimization of ink-jet printing technology for industrial manufacturing processes 

  Ink-jet printing has attracted attention as a novel fabrication technique for complex structures and thin films in 

electric, optical and energy devices and also bio-chemical analyzers. We are developing a new framework to optimize 

the droplet ejection processes for high precision ink-jet printing and validate its performance in experiments [7]. 
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See our web page and YouTube channel for more detailed information on our research activities 

Web page: http://www.ysklab.iis.u-tokyo.ac.jp   Lab. YouTube page: http://www.ysklab.iis.u-tokyo.ac.jp 


