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Complex System Control and Design
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Complex Fluid Mechanics Research
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Instability and bifurcation of rarified fluid

Transition from laminar to
turbulence in parallel shear flow
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Simulation of droplet collision dynamics by
the lattice Boltzmann method (LBM)

Rotating plane Poiseuille flow
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Molecular simulation of impingement "
a nano-scale droplet on solid surface ..

Properties of Materials with Complex Structures

Materials Science in Mechanical Engineering |

*Quantum mechanics of materials The study targeted here is centered on the modeling of ¢Adapt|ve materials and structure:
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Computer simulation of cancellous bone remodelmg in Human
proximal femur considering osteocyte network system

Energy localizatio Functions

o0

020

Io,m

ooo

(0% @ \M

R
( Ned _,."
Charge densnyﬁ(r) Z\W (1')\ w

Ab initio calculation Change in distribution of total energy Atomic Level Lattice Level ~ Cell (Grain) Level Macro-Structure Level

Dynamics of cytoskeletal actin filament

Strain effects on surface ferroelactricity

Ferroelectrics PbT;0,
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Applied Analysis and Complex Dynamical Systems

The Scope of Our Research Digital Signal Processing based on Control Theory
We aim at establishing the theory of Complex Dynamical It is widely believed that the audible range is limited to 0-20kHz. Anything
Systems from both science and engineering through this beyond is sharply cut via a low-pass filter. This is based on the well-known
COE program. To this end, we select our research topics as; Whittaker-Shannon sampling theorem. This however has the following problems
*The Shannon formula is non-causal, it is not readily
1. fractal and probability, applicable to sound reconstruction/recovery.
2. brain science, « It is also argued that the Nyquist frequency 22.05kHz may

3. analysis of chaos, NOT have a sufficient margin against the audible range.

4. c.omputatlonal -engmeerlng, FFT of a digital audio signal
5. signal processing based on control theory of MD (mini disc) with 66kbps

Lot

Keywords To remedy these problems, we propose a new theory based on sampled-data

- control, which guarantees a digital filter (named YY filter) that optimally
fractal, fractal geometry, chaos, probability, recovers the analog performance. The theory have been applied to audio signal
brain science, signal processing, non-linear physics, processing, image/video processing, signal compression, hearing aids, etc.
fluid dynamics, inverse problems, numerical analysis, ax :

computational engineering, fracture mechanics,

applied analysis, control theory
- ’V

A signal processing example is shown on the right:

DA éon\ie‘rt r with YY f ter FFT of reconstructed audio signal by YY filter.
- implemented on TI C6713 DSP N y






