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Fluid Dynamics under Unique Conditions 
・ Mars Wind Tunnel Testing for Low-Re and high-M flows

・ Magnetic suspension for ideal wind tunnel testing

Data-Driven Advanced Measurement 
・ Data-driven Superresolution Measurement   

・ Molecular Sensors for Flow Measurement

Reduced order modeling and flow control

・ Reduced Order Modeling and Sparse Sensing
・ Plasma Actuator Flow Control

( , )
( ) ( )

( , )

ref ref

ref

I p T p
A T B T

I p T p
= +

( ) ( )1 2, ,
g

g f x x g
t




+  =


Modeling and 
Analysis 
based on 

Data-driven 
Science

Laboratory of world top-level 
fluid measurement, control, and modelling.  

We conduct wind tunnel experience with data-driven science

◆ Data-driven Science based Advanced Measurement
• Data-driven superresolution measurement

• Surface measurement using pressure/temperature sensitive paint

◆ Reduced order modeling and flow control
• Data-driven flow control using 

reduced order model and sparse sensing

• Real time flow observation using sparse sensing

• Flow control using plasma actuator. 

◆ Fluid Dynamics under Unique Conditions
• Aerodynamics of low Reynolds number and 

high Mach number condition  using Mars Wind Tunnel

• Analysis of three-dimensional separation flow physics 
using Magnetic Suspension and Balance System

http://www.aero.mech.tohoku.ac.jp/member/staff.html

