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1) EI RS MATLAB 15 EAHA, SEREFWE 2.1.1 GHEFEL N “ModleTest_sim” , {#1FERIAKE IR

A “slx”
il S
wep Transfer Fcn Scope
el 2.1.1 RGIFI L R
2) WEMAMEKESA 1, BRI Step BB E Final value A 1.
r_’j Source Block Parameters: Step M.

Step

Dutput a sztep.
Parameters

Step time:
al

Initial wralue:

0

I(F inal walue: ]
1

Sample time:

0

Interpret vwector parameterz az 1-D

Enable zero—crozsing detection
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FIF ST “DampingDemo.slx”

, W 2.1.2 A .

Damping Demo

Initialize
GTS400-PV
Multi.

GTS400-PVs Initialization

Note:

1 Open/Closed Loop = 1

2 Servo ON/OFF =[1100]

3 Card Number = w.r.t hardware card number
4 Axis2 Enc Reverse = checked

Build first, then link and run.

Step

oo >3 ]
Terminator 10

s+10 Scope
RealControl filter

K 2.1.2 RGTFIHAZEHIE

EE: LTI 2) L3 . 4) BEEE T, —REHCLBSTT .

2)

3)

i “GTS-PVs Initialization” , % & “Open/ClosedLoop” 4 1,

“ServeON/OFF” “H[1100], JFiE

“Axis2” H “EncReverse” it

Black Parameters: GTS400-PVs Initialization bt Block Parameters: GTS400-PVs Initialization X
GT3 Multi. Initialize (mask) (link) GT3 Multi. Initialize (mask) (link)
Block for card initialization Block for card initialization
Parameters Parameters
Card Humber 174 Card Fumber 174
Open/Clazed Loap 0: closed-loop Open/Closed Loop 0: closed-loop
1: open-loop 1: open-loop
else: servo off else: servo off
MotionMode reserved MotionMode reserved
Serva ON/OFF [axiz] axisZ axiz3 axizd] Servo ON/OFF [axis] axiz2 axis=3 axisd]
1: servo on 1: servo on
else: zervo off else: servo off
ADC Filter Time [aftl aft2 aft3 aftd] ADC Filter Time [aft]l aft2 aft3 aftd]
0750 0750
FID parameters [kp ki kd] " PID parameters [kp ki Ldl
kp, ki, kd: 0 32747 kp, ki, kd: 0732767
Enc Reverse checked: reverse Enc Reverse checked: reverse
unchecked: normal unchecked: normal
Limit Reverse checked: reverse Limit Rewverse checked: rewerse
unchecked: normal unchecked: normal
Wormal | ADC Filter | Axisl | Axise | Axisd | sxisd | Normal | ADC Filter | axisi sxizd | Axisd
Open/Clozed Loop PID
[1 [lrom
Servo ON/OFF ¥ Enc Reverse I
[[1 100 [ Limit Reverse
Card Number
1
0% Cancel | Help |  upply | 3 Cancel Help iply

Witi “Step” Hitk, ¥E “Finalvalue” 31

Source Block Parameters: Step

Step
Output a step.
Parameters

Step time:

@

Initial wvalue:

[o

Final value:

[1

Sample time:

[o

W Interpret wector parameterz as 1-D

W Enable zeroc—crossing detection

01,4 | Cancel

Help

Apply




4) X ii“RealControl il Hidr i i “ GTSSetDAC” F1“ GTSGetPos " ¥ & 15 4 2, “GTSSetDACL”
wEMS N 1

Constant3

D,

. GTS SetDAC
Switch
Constant2
Pos
27pil4000 du/dt ':2
ivafi Vel
GTS GetPos p2rad Derivative

k is the damping ratio
The negative sign represents for the reverse damping torque to the system.

>

From K i2u1 Saturation1
GTS SetDACT

5)  “filter” BHAUERALIL, EWIRIN;

6) X “Scope” fHbk, ¥ & “Save datatoworkspace” 1 “Vaiable name” & info, “Format” & “Structure
With Time”;
VEE: “Vaiable name”, #AE SR, @B, LAaBIEES;

z Scope
| ilg‘ Tools View Simulation Help
elO® =-a-8-|F@-
a T
1] 2]
|
|
500 !
.
4\ Configuration Properties: Scope u
|]'|'[ain | Time | Dizplay | Logzing |
[ Limit data pointsz to last: |5IJDD |
400 Decimation: 1
Il Log data to workspace
Wariahle name:
Save format:
300 —
Q I OE I[ Cancel Apply
200 —
|
1

A
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9) FEFFIEIT)E, 1E workspace Hn] LA 2 SRAE 3 S2 50 H R ;



@ @ Preferences O
b 8& Community

[ Set Path
Layout Help 3 Reguest Support
- L Parallel v -
ENVIRONMENT RESOURCES
®

Value Min
=1x1 struct=

4 | i 3

10) 2 info H )R, 7£ matlab #H G5 -
input = info.signals.values(;, 1);
output = info.signals.values(;, 2);
TR “Vaiable name”, &Ly, WK info 0N H OB MR R .
W AFEFAGE ST, B intput A1 output 2K, LAG 07 5 1 -
| (o o

New Variable Analyze Code oE @ {0} Prefersnces L)

gz E Ho L |=Q) Q £y Community
t Open Variable v k7 Run and Time : (5 Set Path
Import Save Simulink  Layout Help = Request Support
Data 77 Clear ~ [ Clear Commands ~  Library v S Parallel > -
VARIABLE CODE SIMULINK ENVIRGNMENT RESOURCES
» paradox » Desktop » GMST2004-II1 » Speed » | o
Bl Command Window Ol Workspace ®
»>» input = info.signals.valuesi:, 1); Value Min

>» putput = info.signals.values(:, 2);

frx > |

=1x1 struct=
=6190x1 double= 1000
=6190x1 double= 0

I
11) EFEHIEmA “ident” T RS HHR T 46

Command Window ® | Workspace
»>» input = info.signals.valuesi:, 1); MName = Value M
»» output = info.signals. values(:, 2); £l info «1x1 struct=
1 input <6190x1 double= 101
Opening System Identification Tool ....... done. EEOUtPUt <6190x1 double= o
Jx > —

-u System Identification Tool - Untitled ==

File Options Window Help

Import data - | Import models - |
J’ ’ Operations ;
<= Preprocess -

T |

Working Data

4

Estimate —= = .
Data Views Model Views
To To
Time: plot Workspace || LTI Viewer Model output Transient resp Monlinear ARX
Data spectra Model resids Frequency resp Hamm-Wiener
Freguency function Zeros and poles

Noise spectrum
==t Validation Data
Compiling ...




n Import Data

= e

Data Format for Signals

Sampling interval: U.UU1|

Time-Domain Signals
Workspace Variable
Input: input
Output: output
Datalnformation
Data name: mydata
Starting time 0

12) i “Import data”, EFE “Time domain data” ‘T A%HE, Input ¥ & input, Output ¥ E N output,
Startingtime % & 7y 0, Samplinginterval %% Jy 0.001, #)5 Al “Import” S RS HHR K,

More

[ Import ] [ Reset ]
[ Close ] [ Help ]
B System Identification Tool - Untitled = | = |-
File | Options | Window Help
Impurtdatﬂ mport models =
Operations “ J
<— Preprocess v.
mydata 1 :
g mydata
Working Data
Estimate —= vl
Data Views o To Model Views
[7] Time piot Workspace | | LTI Viewer Model output Transient resp Monlinear ARX
D [rata spectra Model resids Frequency resp Hamm-VWiener
D Freguency function ” Zeros and poles
— mydata Noige spectrum |
Walidation Data
Data get mydata inserted. Double click on icon (right mouse) for text information.

13) il “Estimate-->” 3% “TransferFunctionModels”, i “Estimate” JFAHHN—Fr 2%,



4\ Transfer Functions ] =Rt >~ |

Model name: tf2 &

Mumber of poles: 1|

Number of zeros: |0

@ Continuous-time () Discrete-time (Ts = 0.001) Feedthrough

| » 1/0 Delay

» Estimation Options

“ Estimate ]l’ Close ] ’ Help ]

EE: WERPHRNLE EKT 70%, @IEFRERIE, Hi THN;
P step 155, HHRMIEE —RSRAC, FTREEANE] 70%; (HXTTHBUE S M M FAlES, kit
BRI 0N 22 T TR PR AU, 5 FE 25 7 80% LA L
14) ri i Estimate--> " £ TransferFunctionModels”, Jf1% & “ Numberof poles” >4 2, 1% B “ Numberofzeros”
K1, S “Estimate” FRUEPEH B R4
" 4\ Transfer Functions T ecus ol |

Model name: tf1 #

Number of poles: 2|

Number of zeros: |1

@ Continuous-time () Discrete-time (Ts = 0.001) Feedthrough

» 1/0 Delay

p Estimation Options

| Estimate |[ Close | [ Help |

15) il “Estimate-->" 14 “PolynomialModels”, ## “Orders” N[441], fitdi “Estimate” JFaAHFIN;
HEUE: ZOARA[441], HApE—A “4” REHH y G B 2A “47 ARERA u B4,
RIE— “17 RERERNABS.




) polynomisl and State Space Models M=) | 22 |

Structure: ARX: [na nb nk] v.
I Orders: [441] I
Equation: Ay=Bu+e
WMethod: @ ARX ew
Domain Continuous (@) Discrete (0.001 seconds)

|:| Add noise integration ("ARLI" model)

Input delay: o

Name: arx441

Focus: Prediction | Initialstate: | 440 -

Distmodel.  Estimate Covarance: | gstimate -
Dizplay progress Stop tterations

[ oOrder Selection | [ oOrderEdtor.. |

|| Estimate || [ close | | Help |

16) HHRZERUE, B HRRGE IR “tfL” N—B REFHRBEA, “tf2” A REHHREER, “arxddl” %
WA, 213k “Modeloutput”, E FHABCR,

e Options Window Help

import data - Import models - Hle
Operations

I i
I = Y I B

Working Data

Options  Style Channel Help Experiment

Measured and simulated model output

A
mENE

BestFits

20 if2: 79.29
[tF1: 77.61
15 ax441:75.03

Estimats > - 5
Data Views - - Model Views a
] Time piot Workspace || LTI Viewer | [ Hodeloutput] [ Transient resp
[7] Data spectra 7] Model resids [] Frequency resp =7 T = = |

[ Frequency function

[ - [7] Zeros and poles Time
data

Noise spectrum
Trash Vlalidabine Mata o »

17) Xy “tf1”, “tf2” [ “arxd4l” RIAIE 2| RGH B,

nData/modellnﬁJ: tf —— = =) X

=

Model name: 1

Color: [0,0,1]

From input "ul” to output “r1”:
161.5

IS

m

5 + §.163

| Name: tf1

Farameterization:
Number of poles: 1  Number of zercs: O i

sumber of free coefficients- 2

i Diary and Motes
Bl Data/model Info: tf2 - - E=RECR x"

Model name: 2

Color: [0.25,0.75,0.25]

52+ 57.9% 5 + 468.8

I Name: tf2

Parameterization:
Number of peles: 2 Number of zeros: 1 (

fumher of fres coefficients- 4

m

| Diary and Notes




Model name:
and41

Color:
[1,0,0]

Discrete-time AR model: A(z)y(t) = Blz)u(t) + e(t)
Az) =1 -1.109 z°-1 - 0.3391 z"-2 + 0.1026 z"-3 + 0.348 z"-4

Biz) = 0.09457 z"-1 - 0.09517 z"-2 - 0.06655 z -3 + 0.08448 z"-4

Name: arx44l
Sample time: 0.001 seconds

Parameterization:
Polynomial orders: ns=¢ nb=4¢ nk=1
Tlumber of free coefficients: 8

Use “polydata”, "getpvec”, "getcov” for parameters and their uncertainties.

Status:
Estimated using ARI on time domain data “mydata”.

% Import mydata
Opt = arxOptions:

arx44l = arx (nydats, [¢ 4 1], Opt):

18) FEAGHRGER (U FIAS%, AFARGEMNSAE).
1615
® $+8.163

133549271
% $%24157.96s+468.8

A(z) =1—-1.109z"1 - 0.3391272 4+ 0.10262 3 + 0.3462z~*
B(2)=0.09457z"1 — 0.09517z72 4+ 0.06655z 73 + 0.08448z~*
19) EEDSE 1)-11), BE 212 FHIMERES (step) HeadIHi{E S (Chirp Signal), 1 FEFTR:

3
*4 Source Block Parameters: Chirp Signal [
chirp (mask) {link)

Output a linear chirp signal (=ine wave whose frequency
varies linearly with time).

Parameters

Initial frequency (Hz):

0. 1
/‘M|’ Target time (secs):

Chirp Signal Lo

Frequency at target time (Hz):
1

Interpret wector parameters as 1-D

‘) 0K H Cancel H Help Apply

$E7~: Frequency at target time(Hz), 7 L& E A 1~10 Z[f].

FEFIZATH MU E N 90 70, RIS TIY (& &y 100s, AEREE v 5 R A PN 4.

20) EEAIE 1)-11), & 2.1.2 FHFEHES (Chirp Signal) HSdhBENLESES (M F4D, A LA
KA R R 7 A K



Brg—A pp.m #2)7, BT ImMAZENt, WHAENM, WEEFR:

Name = | PP.m [ + |

DampingDemo_sldrt_win64 I |= n=§;
slprj 2 — Wp=2"n-1;

|_| DampingDemao.rxwt4d =H|= M=idinput (Np, " FRES” )

&) DampingDema.slx 4 — k=1:Np:

I Damp!ngDemo.slx.autosa\re 5 _ tt=0. 15k -

|_| DampingDemao.slx.r2012b I

BE‘ info.mat

) mxulie.m

1Z47 pp.m F£FF, 7E simulink F% 0 From Workspace #58t,  FK Hdi & BON [t,M];

*4 Source Block Parameters: From Workspace ===

From Workspace

Read data values specified in timeseries, matriz, or structure
format from the MATLAB workspace, model workspace, or mask

workspace.
Initialize
GTS400- MATLAG timeseries format may be used for any data type, complexity,
Muiti or fixed dimensions. To load data for a bus signal, use a MATLAE
. structure that matches the bus hierarchy and specify timeseries for

each leaf signal.

GTS400-PVs Inttial

For matriz formats, each row of the matrix has a time stamp in the
first colunn and a vector containing the corresponding data sample
in the subsequent column(s).

For structure format, use the following kind of structure:
var. time=[TineValues]

var. signals. values=[Datalalues]

var. signals. dimensions= [DinValues]

From Parameters
Workspace Data:
[tt, M|

Output data type: Inherit: auto -
Sample time (-1 for inherited):

i

Interpolate data

Enable zero-crossing detection

Form output after final data value by: [Extrapolation -

9 [ ok | Cancel |[ Help || fpply
2D 117 M FHIE SRR, EBEEATRE /N T 30s.
22) R E C40 5 1 i —RAHRRE Y (REFr 2 2R ), 73 I REA LA Fay N\ et Hdle, R #e /s
CHRAFRREFPARR ARG, 00 N RIF S RGHHR TR PRRI S R AT LU
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