Quick manual for MATLAB tool |#inx

Reference files:

https://granite.phys.s.u-tokyo.ac.jp/svn/LCGT/trunk/VIS/SuspensionControlModel/
http://gwdoc.icrr.u-tokyo.ac.jp/cqi-bin/private/DocDB/ShowDocument?docid=6284

-2 Experience is the best teacher.
You can run demo files from examples.zip.



https://granite.phys.s.u-tokyo.ac.jp/svn/LCGT/trunk/VIS/SuspensionControlModel/
http://gwdoc.icrr.u-tokyo.ac.jp/cgi-bin/private/DocDB/ShowDocument?docid=6284

Preparation
ﬂl. Install MATLAB (2014)

Procedure

2-1. make a virtual experimental system (.slx file).
ﬂz-z. make servo filters (.m file).
2-3. run measurement codes.
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2-1. make experimental system

In principle,
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2-1. make experimental system 4

In our calculation,

@

El LVDT_FO|

= G {mime =5

=] b IM_mon

- e SSREH«

8
8

¥
g

A
a[]
g

5
:

oooooo

/

Z

~N

SuspensionSystem

1k

~

Suspension
mechanical
model

experimental system =2 .slx file



2-1-1. experimental-system-file structure (what's .sIx?) 1
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2-1-1. experimental-system-file structure (what's .sIx?) 2
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2-1-1. experimental-system-file structure (what's .sIx?) 3

SERVD G&s | typeBplB1115simctrl LengthOL 2
® typeElp1ElHﬁsimctrl_LengthOLP -
El U pdate ® | PaltypeBp 1611 15simetr]_LenethOL b [%a] TypeBptest b
Record .
\ 7 N * | Control
[a]
Aﬁ system
R
| 1= S
T [ e
= = =
[ g
"
\__/ )| Suspension -
VA g Th
" system
Main’part of Y =

experimental < e

I_'\L) I a7 F_mam

system =




Suspension
system

® | PaltypeBp 1611 15simetr]_LenethOL b [%a] TypeBptest b

suTRUT

I =mm=

I_'\L)
AT

typeBp16111hzimctr]_LengthOL >

2-1-1. experimental-system-file structure (what's .slx?) 4

SERVO GAS

r

4 S
C

o
©

E \_ ~c o O

5 Ol @) .me._L

== o &2

s dw ;i > U 0

& Q O b

i | D fiid

[

@ | & O B M




2-1-1. experimental-system-file structure (what's .sIx?) 5
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2-1-1. experimental-system-file structure (what's .sIx?) 6
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2-1-2. Steps for constructing .slx file

1.|make control system part by mimicking some existing files.

2.|make suspension system part (*mdl.slx) by using:
2-1.[*param.m & *mdIlconst.m files

or
2-2.|sumcon2controlsim.m(*1)

(*1) this file is available from:
https://granite.phys.s.u-tokyo.ac.jp/svn/LCGT/trunk/VIS/SuspensionControlModel/utility/sumucon2controlsim.m
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2-1-2. *param.m & *mdIconst.m files

4 . . . N
*param.m should include information of:

. physical parameters (Young's modulus, Poisson ratio etc.)
. mass & moment of inertia of each component

. suspension conditions (Wire length, diameter, etc.)

. inverted pendulum, magnetic damper.

DWN R

\_

e . ) . N
*mdIconst.m should include information of:

1. path to the *param.m

2. registration of suspension component parameters
3. input & output variables

4. suspension model name

- J

-2 In order to get *mdl.m file, execute “*mdIlconst.m” on MATLAB.
13




2-1-2. sumcon2controlsim.m

=2 In order to get *mdl.m file (suspension part)
1. Execute “sumconZ2controlsim.m” on MATLAB
2. Follow its guide
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2-1-3. Implementing *mdl.slx file
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2-3. Run measurement codes
ex. Transfer function plot (without control).

typeBp161115_nocontrol_TF.m

ABOUT THIS FILE

Type Bl prototype
Coded by Y. Fujii on

clear all; Clear 1-mrhpa:'e
close all

UNING DAMPER
This part compensates the failure in converting the structural damping to
viscous damping.

EASE DAMPING ON YF@
(15,1

EA‘E DNiPINl: o LFl

13)=sysl.a(13,

IN(_PEA‘E DAMPING ON TFl
.a(l14,14)=sysl.a(14,1 B
INCREASE DAMPING OM YRM, YTM

Add path to servo
0 CONTROL MODE
Remove path to servo

PORT SIMULINK MODEL
mdlfile="ty r ' typeBp_ bKAGRA ver.161115
st =linmod(md1lfile);
invl  =strrep(st.InputName, [mdlfile, 1. "), t b C t d
outy =strrep(st.OutputName, [md1file, 1, " O e On In ue
cusr@  =ccfat a st h st ¢ ot d "inootname’ inv® ‘aotnotname’ aotel ) -
Line 153, Column 1 Spaces: 4 Objective-C

— Path to utility

— Import suspension model

Tune mechanical Q factors
— for each degree of freedom

by changing viscous damping strength.(*2)

— Path to servo filters

18



2-3. Run measurement codes
ex. Transfer function plot (without control):

typeBp161115_nocontrol_TF.m

e (Continued)

Add path to servo
0 CONTROL MODE
Remove path to servo

MODEL
5 ctrl_Le typeBp_ bKAGRA ver.161115
=linmod(mdlfile);
=strrep(st.InputName, [mdlfile,"
[

=strrep(st.Outputhame, [md1file, " — Import Sim UIink mOde/

ss(st.a.st.b.st.c.st.d. "inputname’ .dinvl. outoutname’  outwl):

— Set frequency

c(sysc@,{"actLBF", 'LVDT_LBF'},freql,"
ion®,{gain_act LBF}, "unitl®,"1"
mp_LBF.pdf")

3

bodesusplotcmpopt_myfunc(sysc@, { tTBI T_TBF'},freql, gend' ,{'T"},...
"ylim',[ 1,1e2], " i _act_TBF}, "unitl’,
TBF to TBF');
eTFcomp_TBF.pdf")

bodesusplotcmpopt_myfunc(syscl, {"ac e 3F*},fregl, "

- VBF}, ‘unitl', 1"

Doy — Plot transfer functions of suspensions
(from actuator to sensor)

n', [ 1,1

bodesusplotcmpopt_myfunc
im*, [ 1e2 _act_|
title', tion f actRBF to RBF');
export "fig / ) c 3F.pdf")

_PBF"},freql, "
ion®,{gain_act PBF}, "unitl’,
tion from actPBF to PBF');
comp_PBF.pdf")

Line 52, Co 2 Spaces: 4 Objective-C




2-3. Run measurement codes (Note)

(*2) Tuning of mechanical Q factors:

1. How to check these humbers:
> execute “sys1.OutputName” on MATALB

%% TUNING DAMPER
s part compensates the failure in
cous damping.
PEDUtE DAHPINI ON PIH

LF1

FEA“E DﬂHPINl ON TF1

For instance,

if you want to tune

Q factor of TM motion
in Yaw direction (YTM),
you can input:
Sysl.a(48,48).

converting the structural damping to

IR 48T

(€Y MATLAB Elibﬁtﬁ:ﬂili ETAAt. ToH| ORI F BTSN,

by sysl 0utputName
ans =
*ve|LGND'

“ve | TGND'
“ve | YGND'

*ve|RGND'

’veIPGND’
al¥iKn

---ﬂﬂ- ﬂ--ﬂﬂ-\

Vel GND Vel IM

(Disp)GND 7 8 9 10 11 12 VelRM 37 38 39 40 41 42
Vel BR 13 14 15 16 17 18 Vel T™ 43 44 45 46 47 |48
Vel F2 19 20 21 22 23 24 (disp)BR 49 50 51 52 53 54
Vel IR 25 26 27 28 29 30

S 20




