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Construction of a parameter space design method using visualization technology
based on transient response data

Saeki, Masami
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A novel parameter space design method is proposed and a design toolbox is
developed using MATLAB. This method utilizes volume rendering, which has been used for visualization
of MRI medical data. This method can treat design problems of finding three design parameters that
satisfy more than one control-design specifications such as transient response, pole-assignment,
robust sensitivity, and so on simultaneously. Permissible sets of design parameters that satisfy

design constraints are visualized as objects in 3 dimension parameter space on a display.



PID

0.1

PID

f=[Kp,Ki ,Kd]

Ki

0.06~

0.08 N

X N |
L 0.04 < \ \../'"'

PID
(K_p,Kd)

(Kp,Ki)

PID

CT  MRI

PID

GUI
MRI

MRI

MRI




MATLAB
parfor
GPU

€Y

@

®

*

®

GUI

MRI

for
Parallel Computation Toolbox

12

PID

SPAN

PID

PID

l+7=

1+1.5
1+1.5

SPAN

GPU

GUI
@ G
3-(1) 3-(5)
@ ©
@ MATLAB
for
parfor

Parallel Computation
Toolbox  GPU

3-(1) 12 3-(3)
3-(2)
3-(4)
MATLAB C
MATLAB
@
parfor for
GPU
GPU
for
12
parfor
3-(2)
simulink
MATLAB



OXE)

3-»
114885
for 2408 12
parfor 324
MATLAB GPU
3-®
29791
345 MATLAB  GPU
0.16 3-(4)
76800 for
3.764 parfor 1.474
*)
MATLAB
GUI
GUI
GUI
[ 1
08 A
06
F 04
02 2
0 25
05
T2
®) 3-5

500

i =z~
I74MP) REE) BV BAD YMT) FAOMIO) DaKOW) ARTH) -
Ddde &

\Lo@e«-a08 =0

W) 5.00499

A o
ERARER 1S 6.99

L i L]
P -va-Nsk 50
K I ]
Kp= 0.1912
K/ K]
Ki= 0.1496
K I
Kd= 0.208799
L k|

M. Saeki, N. Wada, S. Satoh, Stability
analysis of feedback systems with dead
zone nonlinearities by circle and Popov
criteria, Automatica,Vol. 66, No. 1, pp-
96-100, 2016

Vol. 28, No. 10, pp.

419-425, 2015

PID



2017 3 8

PID

pp. 180-181, 2016 11 26
H. Tokura, T. Honda, Y. Ito, K. Nakano,
M. Nishino, Y. Hirota, M. Saeki,
GPU-accelerated bulk computation of the
eigenvalue problem for many small real

non-symmetric matrices, Fourth
International Symposium on Computing and
Networking, pp- 490-496,
Higashi-Hiroshima, 2016 11 24
PID
CD-ROM 2015
11 15
SPAN

CD-ROM, 2014 11 12
M. Saeki, K. Kondo, N. Wada, S. Satoh,
Data-driven online unfalsified control by
using analytic center, 53" IEEE Conference
on Decision and Control, Los Angeles (USA)
2014 12 15

GUI MATLAB

http://home.hiroshima-u.ac. jp/saeki/ind
ex_ja.html

o
SAEKI MASAMI



