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1. UM Control 1Rk

UM RBETEANATELINMARESEH RGN EKRSTE, Hb 5
Matlab/Simulink {55 A .

1.1 Matlab Import T2

Je{E Matlab/Simulink 2 3/ 420 KGR, Fgm i Hsh S8R E (DLL
), RGIE UM 48T E 7S Wizard of external libraries S A\ UM, ff
UM B TiHE

1.2 CoSimulation T A
Jeft UM FRESIAUR R SR, Halid & H T A Wizard of export £/ m
A, 5\ Matlab/Simulink /EA—~ S pR%k, 1E Matlab B 347115

N HIHE B R RIS TS R APRAT 05 R ERE R . SR B, XA
%, R HAGE XA .

Matlab Import
Universal Mechanism < | Matlab/Simulink

CoSimulation
Universal Mechanism [ :> Matlab/Simulink
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L]
2. RBIEI T
fEIX 3, TRV ISR B LU SeR BB
21 18] 3%

2.1.1 HEEEA

FISZARE AR 2.1 s o iR H— AN/ N cart F1— M H4E pendulum 4
B BMBHNE 2.1, PIMARSERRHE S NAEY, B RERRHES N
71 Force. [ ff 272 AT A2 A 42 ) 714045 B33 B ORI R L P HDIRAS

2.1 B3
* 2.1 BRSY

28 P B SRR S it e

F force YERAE N B

M mass_cart AN o 0.5 kg

I mass_pend BRI o & 0.2 kg
ix LRGS0 B 0.006 kg*m*m
1 P O BURE B A PR BE 0.3 m
b INTE S ) B RE S AR5 0.1 Ns/m

Y PR [ FRBN A R rad
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2.1.2 #ER UM Eifl

98 Matlab/Simulink 33842 2 707 HFT B4 5 A\ UM Simulation 12)7
(17, AHFRATTL A R AT A5 A5 v 2% A o

WG RguE T E R BTSN RS, RATLALIZIT UM
Input f2/7, TENRARS R e e X 4—Not, HFRTSH555.

T ARG E AR, FRATRI T —A T-force KA )0, XN I11EH
FANE L, TN SRR R Y 17, 440N force, WK 2.2 ffin. E2
JE {5 B, 3 R AN R 5 AT OB S ) R ST AR B SR 4 force.

=
Mame: Control force C ﬁi
Comments,Text attribute C
Body1: Body2:
Basel ﬂ Cart ﬂ
Reference frame Basel ﬂ
Reduction point : Cart
C 0.3 C C
Type of description
(@ Expression i) File
Force:
P
force P
P
Marment:
P
P
P

B T= 10 dT= 0.01

B 2.2 ATEREHREHNT
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2.2 BREM
22.1 B

BRI AR GE N T ZTTfF R — NS IRy J Mfeshil, il 2.3 Fr
o ABBRIAR TR (BPE R A B A RS E B,

& 2.3 EEEE
P ) FL M R 45 7E Matlab/Simulink B8 57, 3RAVER W BN F AL B
FERI MR
HHLA — MG S =AM E S .

VN
o ey CHHLIET) L
it 5

® HiIRAIKEh I

®  HLEH I LA

® HIET

HURESR BN 1 M, FEAE UM 7 BLE S T-foree 77T, 1fBH 735 M, € X
NAEEN RSN BT ER R AL, A 2.4 P
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M,, N'-m
C>
C;
0 7. > fime, s
2.4 FAMER R EIEIARIPE 5B
= 22 HRSH
ZH B B (SRS i #fE
M, Driving_torque LR Bl SR
M. BH 156 F(t)
Jo Iy B S = 0.1 kg*m*m
t t1 K 2.4 ez 1 5s
b t2 Bl 2.4 I Z £ 8s
C Cl1 Bl 2.4 BH I C 5N*m
C; C2 Bl 2.4 I C; 10 N*m
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WIRTHTIR, N 7 REEEAEH R4, WATH BN RS B 0E — NS
I 1175

XH, AT UM Input #2/7, #IN—A> T-force /176, 744 Driving
torque, WK 2.5 frin. XA T-force /1o HAVA —AN7r & Ma, RKR%E Y Hi
WM, TSRS RS

B HIBE R s R

Mr = cl*heavi(t-tl) + (c2-c1)*heavi(t-t2)

Hrb, tl, 12, cl Mc2 REMSH, WK 2.4 .

THTER, heavi BREUE LU

. 1,t>0
heavz(t)Z{O £<0

N T AR B REML SR R LR I R 2R, BRATTAT LA I AN S5 5
IR U(FRER), Wil 2.5 . e, FRATH Matlab/Simulink #52 (]
TN AR T tE B A XS

[+

Name: Driving torque + fii

Comments Text attribute C X
Mame: jShaft -+ ﬁ =
Body1: Body2: Body1: Body2:
Basel | shaft ~| | Base0 | shaft |
Reference frame Based | | Type: Rotational - &
Reduct int : Shaft J [c( IGE‘-FEEI
S P T — . Joint force el s
’m e ,] Name Expression  Value  Comment
Type of description T 07
(@ Expression () File Resistance h 0.5
- iy 0.1 Moment of inertia
e 5 Name: Resistance + il Ma 0
1 0 Current,will use to outpy
P Comments/Text attribute C u 0 Veltage,wil use to outpy
B ri 0.025
hi 0.05
Moment: a+b Expression v] ybase 0.67
P 21 0.1
Description of force /moment o =
Ma =] Pascal{C expression: F=F{x,v,t) u s
1] Example: o 0
-catiff*{x-x0]) -cdiss *v +ampl *sin (om *t) o .
T= 10 dr= 0.01 F= ct®heavi{t-t])+{c2-cl)*heavi(tt2) P

2.5 EEh 4B FEAOFEEFSEFIR
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223 HERS

AR F, BADE € X—MEEGE &R ER BN, XS8R 2.3,
#*= 2.3 ERENESH

Z2H $ft
BUED)% (kW) 36
BUERE (V) 220
BUEHH (rp.m) 3000
B RFE (rp.m) 4000
BE (%) 79
15°C I HH (Ohm)
FELAX ] 2% FL L 0.42
i o b AR FR B 0.356
Jiih i 1e] #4% FL L 129
A 5] % FUE% (mHnD 48

2.3 FR#| &4

Matlab/Simulink 5 UM Bt & 17 H W, fF7E — SR & &4 LUK
Matlab/Simulink 151 H 5 S %1545 71 oM MR 5 Wi ER AL WIEEAIRH
Je 24

FRYE UM 3R FIFEA SR ), A5 32 77K Matlab/Simulink ()% H 15 5% 3 45 K1
WM ESE JUTSERIE AR, FONIX LS4 R GeE BRI BT AR AT I
B, MARELE (7 B R B R A W AR AL
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3. f£F Matlab Import TR

3.1 ITHiHAR

M Matlab/Simulink 5 H %l &4t 2] UM #AT7ECE 1 E TR T

® {f Matlab/Simulink FL$5 22 i HE &,

® /A Matlab/Simulink % H 2 554 % (DLL 34

® 7i UM Input 27 H AN R G

® 7t UM Simulation 27 EINEM I R GAEAL, FIFHANEZER ST (Wizard

of external libraries) 5 A\ Matlab/Simulink DLL 4, 3% B 1F%EH:

® HTE IR

UM 4 Matlab/Simulink #5542 &8 — /> B 5 TN A 55 R
F. IS5 N UM Simulation f£/7 EAF &[5 (Wizard of variables) %]
B KIS 5N UM Input 725 OIS H45 S .

N TS E A S ORI ZE UM BB A 22 7176, FHASHL
iR, XFEA BE 5 Matlab/Simulink (1% S 5 @50 E .
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3.2 =&

UM B 5 7 B AR08 5 ) 5 6 10 (8 S 43 A8 Y A7 T A b H 5% {UM Data}
\SAMPLES\TUTORIAL\inv_pend. 7FFF45%% S A URFEZ AT, 18 Sehfilx A
G E. MBRRKARLD, TN UM A E T M us T e
http://www.umlab.ru/download/90/inv_pend.zip

TATHEEME RS, XESAH RN AL RSO, 15 =Yg A e
Matlab/Simulink 7% ) 77 7% .

BEEHRFM UM B A AT A H 3 {UM Data}\SAMPLES\
simulink\inv_pend_ctrl.

3.2.1 M Matlab/Simulink % 1 k&7

M Matlab/Simulink %3 H 7% 1) 5 e AL SRR R 2 R0 B A 5, T
TIERE UM AL,

HVE: RSS2, BUFSCEGE Matlab/Simulink FYSEAERE, PLLRIERENRUF] s
iR Y) DLL S0 ANHERE B S B M Eh 8542 E  pendpid_ctrl.dll T
%, RN ATRERE 32 fIfRA Matlab/Simulink 4 PEf, REEF T 64 A2 UM Bt
HATHI R
#£7~: Matlab/Simulink ¥ ] Derivative A ST S H# H, 7] Transfer Fnc
BHRAE .

Matlab/Simulink 5 [{)EE AR 40T

1. #ER— DG R EA;

2. %1k DLL P a5 S04 28 H 5%

3. WEIFILEIIIEHAT P

Universal Mechanism 9 9 Getting Started
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R RGRAT

T, WAEPE Matlab/Simulink A58 AN B 2 1R BTG A AR BT 1%
N/ WA, LA A IRAHS B 4 A

HE B AAE INA“OUT 4, ATY5 UM B TER:. A
H, RIE NN CREBR AR D BEO“oUT” (TEATE/ANE LRy 1)
B,

Matlab/Simulink | 240 3.1 Frs.

#3 pendpid_cntr - Simulink [EIM
File Edit View Display Diagram Simulation Analysis Code Tools Help
@, »%»@%wﬂb .v»Uv‘”
pendpid_cntr ‘
® @pendpid_cntr v
E3
= —"—

Fropartionsl
— £ Al 1 >+
w| B
ut

O] Sum Integral Sum1

(o927

in1 —b@—b =

0.001s+1

(@ D Transfer Fen
»
Ready 100% oded

3.1 BISIRRE AT HIHER]
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BRI mFEmR M E TR

1. AT B HIRE TR B 2% 135 UM BT 5 1) DLL SO/, 317 e M H &
{UM Data}\Simulink & | 8 5 iz A< ()4 F SCHFE 247750 Matlab/Simulink
BRI HF T

Matlab 8.X / R2013-R2015 32 iz

il {UM Data}\Simulink\R2013 2015\x32 H 3% Y rsim.tlc, rsim_vc.tmf I
um. tls SO BIBA SR

Matlab 8.X / R2013-R2015 64 fi7
£ 1 {UM Data}\Simulink\R2013 2015\x64 H 7% F [ rsim.tle, rsim_ve.tmf
1 um.tls SO BIRBLARYSCAR R .

Matlab 9.X / R2016-R2020 64 fif
il {UM Data}\Simulink\R2016 _R2020x64 H 3% T ) rsim.tlc, rsim_vc.tmf
Al um.tls ST BRI

2. {£ Matlab T & FE MR H sy 2410 TAF H 3%

= o B o | (1] -7, New Variable Analyze Code (5T - Preferences ~) (% Community
o Of U [irndries & Ha = b (=5 @ (%
{1/ Open Variable v {57 Run and Time . (- et Path = Request Support
New MNew Open [|-|Compare Import Save =7 Simuiink  Layout Help
Script v v Data {7 Clear v [/ cClearcommands ~ Lbrary v [[l] Paralel ~ ~ & Add-Ons ¥
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES

'|<}:l > EHA » C: » Users » Public » Documents » UM Software Lab » Universal Mechanism » 9 » SAMPLES » TUTORIAL » inv_pend
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Wik DLL

1. 7£ Matlab iy & & A7 2: mex —setup (VEE mex JoH — 15
#%5), RIEMFIRFIRFE— AN IPEDS, BEEH A mex —setup C++,

Command Window

>> mex —setup C++
MEX configured to use ~Microsoft Visual C++ 2010° for C++ language compilation.

vk FRATHESE(E ] Microsoft Visual C/CH+4 Pk 25 K g A2 I s S EERE

Universal Mechanism 9 12 Getting Started
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% F Matlab 8.X / R2013-R2015 &% DLL

1. {F Simulink B % 1, EHFKHE Code | C/C++ Code | Code
Generation Options, i FHuaiE 3.2.

£ Code Generation Ui [ & System target file >4 rsim.tlc.

%t & Language N C.

%t & Make command ¥ make rtw.

¢ # Template makefile > rsim_ve.tmf.

1E Solver UL [f % & Type N Fixed Step.

7t Solver options | Solver JE A& K AFELZS, U1 oded (PURY ek 14
).

8. [A1F] Code Generation T1[fj, fi i Build, ZmiF4AL DLL X5

No ok~ e

-5‘;“, Configuration Parameters: pendpid_cntr/Configuration (Active) ﬁ
Selact: Target selection -
Solver System target file: rsim.tid Browse...
Data Import/Export
> Optimization Language: [C v]
" Diagnostics . Description: Rapid Simulation Target
Hardware Implementation
Model Referencing Build process
> Simulation Target
. Code Generation Compiler optimization level: Optimizations off (faster builds) ']
TLC options:

Makefile configuration

Generate makefile

m

Make command: make_rtw

Template makefile: rsim_vc.tmf

Code Generation Advisor

Select objective: lUnspeciﬂed ']
Check model before generating code: [Dﬁ '] [ Check model ... ]
[7] Generate code only
|7 Package code and artifacts Zip file name:
9 [ oK ] [ Cancel ] [ Help Apply

B 3.2 @EHFEH (Matlab 8.X R2013-R2015)
PRI R, & H B3 7R “Creating LIBRARY..\pendpid_cntr.lib and
object ..\pendpid_cntr.exp”. #J513%E| pendpid_cntr.dll S {4,

BVE: N IE R R, UK Matlab Il UM 314 223578 B — &1 2L .
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Ivi) 5%

universal
mechanism

b) 2

{$F Matlab 9.X / R2016-R2020 4%¥ DLL

1. {E Simulink 57f € {7 £ pendpid_ctrl B 1,

2. %+ MODELLING | Model Settings | Model Settings, 7E%
A, %+ Model Configuration Parameters S 5., 5 H 7 [ ZZD K
3.4,

1\\\3:‘_[‘

"i pendpid_cntr - Simulink

SIMULATION DEBUG MODELING FORMAT
- h Stop Ti 2
© = = ] & soetme 2 |
Madsl = Model Data - Mode! Insert - Update | Normal M |
Advisor » it = Editor Settings v Subsystem Model » H@ Fast Restart
EVALUATE & MAMAGE DESIGN TOP MODEL COMPILE SIMULA
ndpid_cntr |
— i { Model Settings Ctri+E
@ ||®a|pendpid_cntr | I
Model Properties
@
REFERENCED MODEL
2
=
& + | ] names o :
Constant - - den(s)
O = . Out1
Integral Sum1
1 num(s)
n den(s)
)
. D Transfer Fcn
E 3.3 ®EmIFED (Matlab 9.X R2016-R2020)
@ Configuration Parameters: pendpid_cntr/Configuration (Active) - ] x
Q
Solver Target selection :
Data Import/Export
System target file: |rsim.tic Browse

Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
v Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
RSim Target
Coverage

Language: C

Description Rapid Simulation Target

Build process

| Generate code only

Package code and artifacts

Compiler optimization level: Optimizations off (faster builds)| =

Makefile configuration
[¥] Generate makefile
Template makefile: |rsim_vc tmf

Make command: |make_rtw

Code generation objectives
Select objective: |Unspecified

Check model before generating code: |Off

oK

Zip file name

= | | Check Model

Help Apply

Universal Mechanism 9

& 3.4
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EN7 %] Code Generation 1] .

¢ E System target file 4 rsim.tlc.

%t & Language N C.

15t # Template makefile >y rsim_ve.tmf.

%t & Make command >y make rtw.

) ¥ 3 Solver T .

1%t & Solver options | Type "4 Fixed Step.

10. £ Solver options | Solver EFE & 1E FISKF A, Wl oded (DYFIwAS FE L
5

11. %RJ5 3 Code Generation | Optimization Tl [fj, 1% & Default parameter
behavior & Tunable, #1F 3.5,

12. 2X4] Configuration Parameters % I .

© o N o s~

& Configuration Parameters: pendpid_cntr/Configuration (Active) - O X

Q

Solver Default parameter behavior: | Tunable - Configure
Data Import/Export
Math and Data Types +| Use memcpy for vector assignment Memcpy threshold (bytes): |64
» Diagnostics Loop unrolling threshold 5
Hardware Ir'rple!Tentahor' Maximum stack size (bytes): |Inherit from target v
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
RSim Target
Coverage

OK Cancel Help Apply

[ 3.5 Matlab 9.X Y Tunable &%
13. 5 M APPS H %+ Simulink Coder | Build (Generate code and build
model), SERgRIE, WE 3.6 K 3.7,

GmPER I e, & IR~ “Build process completed successfully”. i /)5 153 2
pendpid_entr.dll Xf, VLAJEAAYS (AT pendpid cntr rsim rtw H %)

BV NMAIRIEH THE, B UFH Matlab A1 UM 30423 AE R — G 1 E L.
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mechanism

1 pendpid_cntr - Simulink - a X
SIMULATION MODELING FORMAT
Code for
OUTPUT | ASSISTANCE PREPARE pendpid_cntr
b hd A
4+ Build
pendpid_cntr Generate code and build mode
® E pendpid_cntr .%
+++  Generate Code =
@.. 2= Generate code only. Do not execute makefile i
]
E3
-
E] Proportiona
Eﬂ + num(s) >+
> >+ ‘ll'
Constant - dens) N
O S Out1
um Integral Sum1
@ num(s)
- In1 —D’—b =
D Transfer Fen
»
1] |
Code Mappings - C
Ready 136% oded
[UTIP PPN
& 3.6 {£F Matlab9.X #{THiFE
*4 Diagnostic Viewer - O X

Diagnostics

2l & & ®]-)| 7 - [&]]« e @~ @

pendpid_cnir (%]

Cospaetca Gubnuotexa ..\pendpid_cntr.lib w ofeekTt ..\pendpid_cntr.exp
"### Created Um External Library pendpid_cntr.dll"
###% Successful completion of build procedure for: pendpid_cntr
### Simulink cache artifacts for 'pendpid_cntr' were created in 'C:\Users‘\Public\Documents\UM
L i j<m\9\SAMPLES\Simulink\inv_pend_ctrl\pendpid_cntr.slxc"’.

Build process completed successfully

Model Action Rebuild Reason

pendpid_cntr Code generated and compiled Code generation information file does not exist.

1 of 1 models built (@ models already up to date)
Build duration: @h 8m 14.373s

3.7 HiEEE
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L:]‘ universal - T e
mechanism Q =

3.2.2 % DLL XfH& A\ UM

&k Matlab/Simulink ZhA8ERE

1. 12417 UM Simulation 27 .
2. N UM Data}\SAMPLES\TUTORIAL\inv_pend.
3. &P Tools | External library interface, #H #MiB % R S & 1.

$= Wizard of external libraries EI\EI
= B + i

External libraries

MNo one external library interface added. To add an interface dick "+ button
or press the “Insert” key.

B 3.8 SMBEEES
4. i, A HN R

5. {E47_Lff Path to external library At 524l =), EIR1E Matlab H.%

PRI B A HERE I SC1F pendpid_entr.dll, 1 3.9 iR,
6. 7EK] 3.9 L[N, ‘Z)i% Interface.

>+ Wizard of external libraries EIIEI

= E + m Path to external library
|Jf't'.d\'are Lab'Universal Mechanism\,?'»SAMPLES\,‘I'LI'I’ORIAL'l,in\tjend'lpendpid_c@| f

External libraries

Model name pendpid_cntr
o’
T State variables 2
Inputs Qutputs Parameters

@ Inputi <-- (none) @ Dutputl == (none) || Constant_Value =0
Proportional_Gain = 100
Integral_a =0

Integral C =1

D_Gain = 20
Transfer_Fon_A = -1000
Transfer_Fon_C = -1000000
Transfer_Fon_D = 1000

oK Apply Cancel

3.9 ANMM—NINEREE
AN 7] TN #sh S FEFE E R, B shiR ) B 6 R A B 0, It
HIREIN . AFIER G — AN AR — N .
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L.']‘ universal /a - Mk
mechanism g [e) 55

Hind

1. FEANEBRERI S % 1 A%+ Interface0, A%, L2 H Rename.
2. % Control force, Jf[HZ.

A+ Wizard of external libraries =]
= E | + m Path to external library

|th'.n'are Lab\Universal Mechanism\7\SAMPLES {TUTORIAL \inv_pend\pendpid_c = | 2

Ewternal libraries
Interface 0

4= Mew interface Ins -

Model name pendpid_cntr

P~ T R S B P 2

Outputs Parameters

Duplicate interface  Alt+Ins
) @ Qutputl —> (none) || Constant Value =0

Rename... F2 ) )
Proportional_Gain = 100
Delete interface Del Integral A =0
Delete all interfaces Ctrl+Del Integral € =1
D_Gain = 20
Turn on all interfaces Transfer_Fon_aA = -1000

Transfer_Fon_C = -1000000
Transfer_Fon_D = 1000

Turn off all interfaces
|

oK Apply Cancel

3.10 EFA
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L.']‘ universal
mechanism

/’ ) Tongsuan
(AL

E X BRI RGERRMNES

1. IEFESKEH Tools | Wizard of variables, 1 HZEN&.

2. ®EFEAEAF = Angular variables.

3. /zJi%k Use orientation at zero coordinates.

4. {EAANFZKZEH Pendulum, i%EFF Type of variable 4 Rot.vector, i%H

4y Component 4 X, W& 3.11 AR,

5. iebedll W g e m e X LS I f A R

Wizard of variables

ﬁ Variables for group of bodies
[% Coordinates (¥) Solver variables
£ Angular variables 4 Linear variables

Selected

b Expression

= [M] inv_pend

n T-Forces
=5 Al forces

-

=)

B Ioint forces
id Identifiers

. Wy .
User variables & Reactions

|Pendulum

[ cart

Pendulum

Type of variable
@ Rot. wector

Component

OF iy oz

Resolved in 5C of body

lUse orientation at zero coordinates

() Ang. velodty

() Ang. acceleration

Olvl Ov

|BaseD

|

Relative to body

|BaseD

|

ang:x(Pendulum])

‘ |"."El:t0r of rotation of body Pendulum relative to Basel, 5C Basel, prnjecti| m @I

ang:x(Pendulum)

& 3.11 EXRETE
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6. i L— DO A AL E ang:x(Pendulum) )\ 5 [w] 5 & 114 2] 756 22

i) 7 % I Inp
No

utl &b, {EAERRSIMAGS, SEWE 3.12

4+ Wizard of external libraries
=B+ @

External libraries

=3 Bl
Path to external library

|:rs'|Puinc'|,D0c1.|ments'lJ_lM Software LabUniversal Mechanism\7\SAMPLES {TUTORIALinv_ = | g

Model name pendpid_cntr
R State variables 2

Inputs Qutputs Parameters

W Inputl <-- ang:x(Pendulum) ... @ Qutputl —> (none) Constant_Value =0
Proportional_Gain = 100
Integral_A =0
Integral_C =1
D_Gain = 20
Transfer_Fon_A = -1000
Transfer_Fon_C =-100...
Transfer_Fon_D = 1000

oK Apply Cancel

Universal Mechanism 9

3.12 EXEHIRGRIMANEE
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R XM R AR A S

1. FEAMEREE M) S & DX Outputl, 3RS HE 0.
2. M FhisEHIEFESE force, WK 3.13 s
3. Aii OK.

:12) External library -= Model parameters et

Assign external ibrary output value to the following UM parameter:

) |fc:ru:e ;||
I| Value of UM parameter when connection is off:

E @l |

| Assign alsa...
[] Mo identifiers of the same name

Canc

) & 3.13 Ei&ﬁiﬂj?{%

4, £ 3.14 P, sSdi Apply (BRAREMEARXAE D) 5 OK
(A7 B R oS P T 1)

A+ Wizard of external libraries E@

= E | + ﬁ Path to external library
|:rs‘nPuinc‘n,Documents‘nJJM Software LabYniversal Mechanism\ 7\SAMPLES {TUTORIAL \inw _ @l E
External libraries Model wdoid cnt
odel name pendpid_cntr
e State variables 2
Inputs Qutputs Parameters
W Inputl <-- ang:x(Pendulum) ... W Outputl —> force Constant_Value =0
Proportional_Gain = 100
Integral_A =0
Integral_C =1
D_Gain = 20
Transfer_Fon_A = -1000
Transfer_Feon_C = -100...
Transfer_Fon_D = 1000
Ok Apply Cancel

3.14 ERMAMERENSIE
Z I, B EETFIN R S i H R% Ol iER, 7T TREN E T .
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3.2.3 BIMHE

1. JEFEZEH Analysis | Simulation, 5 H {7 B3 6| S

2. RE¥IEE 444 Initial conditions.

3. %HE Coordinate/1.2 4 0.3, FKRIEVIMGFE 0.3 JUE, W 3.15
FR

ik AR 11 Zon/ NERPFEIE B, 1.3 A 1.4 NOYIEHI R SEHIRES R R .

Anirmation window IEREERER Object simulation inspector
s P
) e Q_‘ {R Q:{r? @ q? Bs & | VA Information Tools
1 & N Solver Identifiers Iritial conditions Object variables
@ @ ﬁ . | | %| & | QQ Q | Coordinates  Constraints on initial conditions

GE‘@®®|X=EV=B|1

dr ¥ Coordinate  Velocity Comment

1.1 0 0 jCart 1c

1.2 @ 1] jPendulum 1a

1.3 0 1] Add. vars {ODE order 1):1
0

Add. vars (ODE order 1):2

Message dx=| 0.1 E da={ 0.1 E

Number of d.o.f. = 4

Integration Message Close

B 3.15 BEMRFH
4. ridr Solver, WE#E Park R, &E VAN 0.1s, a1z
£ 4 0.0002s, %7 Error tolerance 24 1E-7.
5. Aii7 Integration, JFIR{iE, fifjH5EMG 5T Interrupt.
MEE E FA] LR 2, ARSI T s R R
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universal /'\ Tongsuan
Lq‘ mechanism g GijE=A

B TR E L E
1. &S H Tools | Wizard of variables, 1128 & 7S,

10.
11.
12.

snring Toals

2200
oo

Riifi T-Forces, 7E/EM%1ZRi%&H Control force, 451l Type of variable
& Force, WE/TEAV (RIRKE), Actson fEAT Body2 (/)
%),

sl B, s, RS E A .

A A O T AR ERRSD, R R A R

1 FESE . Tools | Graphical window, 17—/ N2 K% .

e & 7] F T-Force T, WESENY, GIEEE, HFiBALEE
[

BT —NEEE O,

midiA &7 5 Angular variables T1[H] .

FEMli% FF Pendulum, #51il] Type of variable #£#% Rot.vector, ¥ & /&
X

B, FHARE A EE .

KHAE & M)

VAR GHUEENS

Windows Help

FEH ARGE EHs Ll pEE DEE = B e

Lk @SS Hoprs & O

E:]

el

Vectors | Traestories
Ml v(conwl frcw)

LIEGRIRE LT T RS

[

CMercones e e e, .| | oA ! ; DRI ] e ——

[rerre——r—

TS IEIE] [ ot - g of perciom

a6k

Bxm1 Eymt SO 0.0 Eemi Epi
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L.]1 mechanism g IEJTF‘
3.3 LiAEM

UM B 3 AL & P ] R G 10 B LB A T A H 5k {UM Data}
\SAMPLES\TUTORIAL\dc_motor. {EFFUH%% I AURFEZ /T, 15 Sehfil X A
e mAFAE . WMRKAEKRD, TN UM A E T M
http://www.umlab.ru/download/90/dc_motor.zip -

AV ERAE S, X BERA VRGN 20 A R, T B A iR
Matlab/Simulink #5751 7774

BEEHRFM UM B A AT A H 3 {UM Data}\SAMPLES\
simulink\dc_motor_fin.

3.3.1 Matlab/Simulink F5 %!

A B AL Matlab/Simulink #7H — N AE S CAIEE F =1 H
55 (MM, HRAEL), BEERRgmE 3.16 M1 3.17 fix.

= | B |
#1 demotorl - .. . L} -FI
File Edit View Display Diagram Simulation Analysis Code Tools  Help
=] (5 = b f i
=g EH-E QOB = @ uw > @ -
demotor1
@& || Pajdcmotorl k hd
@ _
Angular velocity of the rotor, rad/s
IE' 0 @ P Int Driving torque, Nm
_LF In1 Outl oo 1
== Ferol \ " ¢
0778 P In2
O—
Clock Ra
R R1Switch il vz
220 p{ins Out2
U
L]
0.0048 = In5 vt v
Fero2 e age.
s e &D
C ) ’ ‘I P Ind out3
Clodgk1
2.035 1 D motor
=5 R2Switch
*»
Ready 100% oded

3.16 HEERZR
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i = Tongsuan
L:]‘ universal /) b
mechanism g [=) 355

i = [ ] S
Pi dcmotorl/DC motor - - - . . ] - — -
File Edit View Display Diagram Simulation Analysis Code Tools Help
HE — ) oy T
E-B e 4 am@-8 4O P ® - 100 » @~
DC motaor
(] dcmotu:url PDC motor -
& & P
El In1 —
@ Product2
= In2
o
In3
+ L
—> N > 1 o ¥ D
Irt - gk s out1
" k Froduct Integrator Product?
Product4 » Z
* Product1
-j :
(&)
()
Out3
»
Ready 100%: oded

& 3.17 ERBEITERES
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mechanism Q T

Z

3.3.2 M Matlab/Simulink % 7Y

W AE, B 2 F 321 & T AW T EH (UM Data}
\SAMPLES\TUTORIAL\dc_motor” & ¢ H [¥] demotorl.mdl L 4 %% % N
dcmotorl.dll.

ANHERE BB B B 0 3h A BE R demotorl.dll SCAF, BN B AT REAZ 32
AR A Matlab/Simulink %m0, ANGEH T 64 7 UM 3K AF3E1T 17 F

Universal Mechanism 9 26 Getting Started



. s Tongsuan
L:]‘ universal la & — At
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3.3.3 ¥ DLL X/ & A\ UM

B UM AR

1. 1217 UM Simulation f£/7 .
2. AT LUM Data}\SAMPLES\TUTORIAL\dc_motor

N#X Matlab/Simulink Zh&8EEEE

1. EFFZEH Tools | External library Interface..., 3 4NBE R S5 L.
2. piigE B — AN E

3. {E4 _Lff Path to external library At /5t 24l 2/, £ 3%1E Matlab H.%

BT 2 A 8ERE PE SCF demotord.dll, S0/ 3.18 FiiaR.
4. TEP 3.18 TUHI /£, “A)i% Interface0.
AN ) NE A A s R, B 3R A SR RGP A B O, IF
TR BTN ARFIB RF—ANN CRIAEE) A=Al R 05E. ER
FHLED

{+ Wizard of external libraries EI@
= E + m Path to external library

|'C:'|J_Isers'|Puinc'|,Dov:uments'n,l_lM Software Lab\Universal Mechanism|\ 7\SAMPLESTU 2 | f
External libraries

Model name dcmotorl
_ - State variables 1
Inputs Qutputs Parameters
@ Inputl <— (none) @ Outputl —> (none) oF_Value = 0.5533

@ Output? = (none) Integrator_IC =0

@ Qutput3 —>= (none) 1J_Value = 220
Zerol_Value =0
R1_Value = 2.5

R 1Switch_Threshold = 1.2
Zero? Value =0
R2_Value = 2.035
R2Switch_Threshold = 2.5
Ra_Value =0.778
La_Value = 0.0048

oK Apply Cancel

3.18 5 A Matlab/Simulink Zh7S$E1ZE
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HEs

1. EAMEREE S D AL 5 Interface0, FA%SE, %72 Rename.
2. i\ DC Motor, 1A%,

& XEH R ARG S

I FESKE . Tools | Wizard of variables, ] A& [H] 5.

%% M1 £ 4X & Angular variables.

/M| ZRiEH Shaft, %EFF Type of variable *y Ang.velocity, 1¢H %)
= Component N Y, W& 3.19 iR,

4. s PRk 2 £ T AR om:y(Shaft).

Wizard of variables @
.@ Variables for group of bodies D TForces B Joint forces
E Coordinates (V) Solver variables 5 Al forces id Identifiers
A Angular variables gE Linear variables a+b Expression User variables ™= Reactions
=] dc_motor_fin Selected &

Shaft |shaft |
Type of variable
(") Rot. vector (®) Ang. velodty () ang. acceleration
Component

Ox ON Oz Civl Qv
Resolved in SC of body

|BaseD ﬂ|

Relative to body

|BaseD j|

W
om:y{Shaft) | |Angular velodty of body Shaft relative to Basel, SC Base0, projection ¥ | [@l

om:y(Shaft)

& 3.19 fEEaihAEETE
5. 4745 om:y(Shaft) i 4N A 5% 1 Inputl &b, 1E 941 R S

UNER=F
6. KHIZER T,
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R X R AR E S

1. TEAMEERSE 1, Xl Outputl, #HBSHE I,
. AR RIEHFZH Ma, W 3.20 k.

3. mili OK.

|) External library -= Model parameters et

Assign external ibrary output value to the following UM parameter:

[Ma |
Value of UM parameter when connection is off:

Ic @ |

Assign also... b
1| [] Mo identifiers of the same name

Carcel

& 3.20
4. X Output2, EFZHI, M OK.
5. X5 Output3, EHFESH U, i OK; mEASHKEWE 3.21 A
TNo
6. MiAMNTERSE O OK, RAFBE HLHE .

f+ Wizard of external libraries EI@

= E | + ﬁ Path to external library
"C:\Wsers\Public\Documents\UM Software Labniversal MEd‘uanism‘n,?‘nSAMPLES‘n,‘l‘LIEIﬂ E
External libraries
Model name dcmotorl
DC motor State variables 1
Inputs Outputs Parameters
W Inputl <-- om:y{Shaft... + Qutputl —> Ma cF_Value = 0,5533
W Output2 —=1 Integrator_IC =0
+ Output3 —= U U_Value = 220
Zerol Value =0
R1_Value = 2.5
R 1Switch_Threshold = 1.2
Zero?_Value =0
R2_Value = 2.035
R25witch_Threshold = 2.5
Ra_Value =0.778
La_Value = 0.0048
oK Apply Cancel
3.21
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3.3.4 BIME
DI AT
1. %EFESKEH Tools | Animation window, 17—/ NahH % 1.
2. EFESEH Tools | Graphic window, FJH—N2KE I, HEEMIK,
WA AR REAAE A 3.22 B,
RS R e | B
‘Sre Lk BISS Lo pe & O

©

E 322 fEFEEOHE
e BESE . Tools | Wizard of variables, ] A& 15,
AR A T 1Y Identifier UL, 7EAMIZIERIEH Ma, 2R)5 mdifid

¥ 6525 Ma.
AR B W] 31 Joint force UL, fE/AMIFIZRZEH jShaft, SRJ51E
BRI Torque, 77 ENY, EF Acts on YI1AN body2:Shaft, 5%

¥ g jAFy(jShaft).

475 & Ma 1 jJAFy(jShaft)fs N &l 3.22 Fios /e T 7 4B 5 1.
FRIRER 70 M FE 45 & (Angular Variable T1[fi, Type of
variable ¥ Ang.velocity, Component 7 Y), JF#i N4 44K H
M,

FIEIRE R 757200 g i A R AZ & (Identifier TUH, 11U 240, JF
AL TR EE .

K AR B ] 5

Universal Mechanism 9 30 Getting Started
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mechanism Q FC=A
B R
1. EHFSEH Analysis | Simulation, 7T B2 6] A
2. sl Solver TiThl, iE#ERAE%: BDF, 17 EIA] 10s, zE FEEEH K
0.02s, %7 0.001.
3. fiii Integration FFUG 1 E 115,

4. PirdEmE 3.23 s,
18] UM - Simulation - saftware lab\universal . mator_fin
File Anslysis Scanning Tools Windows Help
SO0 EHE ARDE ES AR BT [ o T I S o

TohERk BFS Eopre § @O

e s wa
‘ﬂw;mbmmmsm-xﬁﬂz
o e T

& 3.23 fAEIIE
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L:]‘ mechanism g EE=X
4, {EF CoSimulation T &

N IEFA{E ] UM Control/CoSimulation T HoRHHTECAG T E, FHEH UM
HUMR RS EAEN S B £ 3 A 3 Matlab/Simulink.

4.1 ITHE#RAR

M UM T HHLIR R Zi5E 7 1] Matlab/Simulink 3517 B S 07 B AR LR -
7f Matlab/Simulink 5 2 % HiHE & ;
A IN—~ S-function 2143 Matlab/Simulink =] & 4t
7t UM Input 27 EL AN R G A ;
7t UM Simulation F2/7 HEM#EMN I R G , & BIF &R, 4 B m-file;
® 7 Matlab/Simulink B3T3l /)51 H. .
¥ UM BEREEA N BEAEE T M MANGHESHERET. MAETN
UM Input 27 BOEKSHA S, @EE5/ERE: WlfESA UM
Simulation 27 48 &[] 5 (Wizard of variables) GIZEAS &, AR, ik
FEE .
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4.2 B =FE

UM HcAt B RS2 AR (DA I .cosim Hl.m ST A2 T A4 H 5% {UM
Data} \SAMPLES\cosimulation\inv_pend_cosim. 7EFF4H2% ) ARRFEZ A/, 155G
BN AR R R AFAE . R A RS, AT UM 8RB 07 Wt T 2
www.umlab.ru/download/90/inv_pend_cosim.zip -

A TR B XA, X A VRN G RO R, o B A
JKI%EH: Matlab/Simulink B8 1) 77 1%
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L.“ universal /) T(mosuan
mechanism g

4.2.1 #4% Matlab/Simulink £ %!

A5 3 ) Matlab/Simulink #5] RS 518 3.1 FIEARIAEEAHLL, W&
4.1 Fimme ANFEZAET, KEHE] T —4 S-Function I, XA LIFE
Simulink ] User-Defined Functions k3|, 4 4 ¥ N System.

@it S-Function nJ LUK UM #AUAT Simulink #AERE K. WK 4.1 B
7~ S-Function 5 —MaANES (J1) FM—Mat{Es (FAED.

2 prait S S o

File Edit View Display Diagram Simulation Analysis Code Tools »
ﬁ v Lﬁ & > v A 4 223 v
2 “ag e G b N -» @ -
pendpid_cntr

® Ependpi d_cntr

] ]
Pend. mg‘e] Force ‘]

inv_pend_cosim

S-Function

O®EmE U B ®

Sum

0.001s+1
D Transfer Fon

= ®
g
@
g

Ready 100% ode3
& 4.1 B1% S-Function BYEHI R %
4.1 X} Matlab/Simulink #7847 T AN H 5% {UM Data}\SAMPLES\

cosimulation\inv_pend_cosim\pendpid_cntr.

B, AN UM Han A, 3 Simulink BT HAT5
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L.']‘ universa_l / ) Ti)ilgsuun
mechanism g Ei=
4.2.2 #itH UM f5E

T, FRATTE UM 8 g 5 S-Function ARG A H S5, TRA7
MRBE, HAERTTTH m 30

B UM AR

1. 217 UM Simulation.
2. FIFFEERLUM Data} \SAMPLES\cosimulation\inv_pend_cosim.

wEMRFMF
B, BT ER BRI s e AL, A B AR T i

1. &P Analysis | Simulation, F7 77107 B35 6] AL .
2. 157 Initial conditions 71 M -
3. W H Coordinate/1.2 /0.3, WK 4.2 Fins.

-
[@] Animation window = || = | = | Object simulation inspector
- PR | @m} @ q? B & | XVA Information Tools
& Q LO\J {R b Solver Identifiers Initial conditions Object variables
@ @ G . ) | %| & | ‘Q {3'\1" | Coordinates  Constraints on initial conditions
=B @®0O vy
dr ¥ Coordinate Velodty Comment

1.1 0 0 jCart 1c

1.2 0 jPendulum

<

Message di=

0.1 @] daq 0.1 @

Integration Message Close

B 4.2 BEVIREH
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i UM BER
1. &FESEH Tools | Wizard of export, #H UM %t i1 S & M.
#'] Wizard of export to Matlab/Simulink =n EeR="
=B (48 =
+ G + i + (@
Inputs Outputs Parameters

Close

E 43 UMHHESEHO
MARMTEQEN N & —NRIEHT/DNERERIEE, ENMANE
T AR ENLENREEA, (EARBES.
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BN ET
1. 7EE 4.3 5L Inputs fE Sz, SHBBRTSHE 1.
2. M HSEHIEFE force 4.

3. miili OK, WK 4.4 fis.

|2) Input signal >

Assign input signal to the following UM parameter:

|ﬁ::nr::e ;||

Assign also...
[] Mo identifiers of the same name

carel

) Wizard of export to Matlab/Simulink o | = | =
= B 4 & | =

+ @ + @ + @

Inputs Outputs Parameters

1. force

B 44 EXMNES
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R E S

e 4.3 Ftif Outputs AE Sz, Hin—MahiES.

TR )2,

&iiti Angular variables U1 [ .

e Zi%EH Pendulum, HUH &+ Use orientation at zero
coordinates, B Type of variable 2 Rot.vector, Component 4 X.

o R

5. sl ci B % 1 F 48 & ang:x(Pendulum).

Wizard of variables @
9 Variables for group of bodies D TForces B Joint forces
[* Coordinates (¥) Solver variables =7 Al forces id Identifiers
A Angular variables g{’: Linear variables a0 Expression |ser variables = Reactions
= @] inv_pend_cosim Selected

[ cart |Pendulum

Pendulum D Use orientation at zero coordinates
Type of variable
(@) Rot. vector () ang. velodty () Ang. acceleration
Component
@x Oy Oz Qv Qv

Resolved in SC of body
‘BaseD j|

Relative to body

‘BaseD j|

ang: x{Pendulum) | |\.|'ecb::-r of rotation of body Pendulum relative to Base0, SC Basel, projection | m [@

ang:x{Pendulum)

]
S
vl
e
Hin
)
4o
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6. H b POl NS ang:x(Pendulum) M\ A% & m] 54 N4 HH 7] 31
Olltplltl 5&7 ’f/lzjl‘jiﬁjth'f%%’ ﬁ[llzl 4.6 Fﬁﬂ_‘_{o

ﬂ'-."."izaru:l of export to Matlab,/Simulink o |l= | =]
# =
= 0 (4 8B =
+ @ + i + i
Inputs Outputs Parameters
1. force + 1. ang:x{Pendulum) - Vecto...
Close
4.6

2, UM EREH RIS TS S, THRAEK.m X
Fl.cosim 15

AR m A

L fEE 43 REAERAN, BB EE, RESEIENE, Sk
Yes, ZHR&GEITAT,

2. HHRAFAEN, RELF inv_pend cosim, i Save. XAERLAEAL T
inv_pend_cosim.cosim S /- # inv_pend_cosim.m Y f}:. 7£ Matlab/
Simulink PR AT BB, @#Id cosim XS UM #7852 H..
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4.2.3 %8 UM BELF Matlab/Simulink BE]

FERTTEIBRAE LA T, AR m SCPFSRE DRAF T UM B H Sk N TR
NFFIHEAT, 0k AR H1 %] Matlab/Simulink BB FTE H 3. O BT A1)
Matlab/Simulink 7 227 T UM 5 B 3%, [RIHOX BE 75 #RAE

1. 1217 Matlab/Simulink .

2. WHE XM T/E H R N{UM Data}\SAMPLES\cosimulation

\inv_pend_cosim-

HOME PLOTS APPS

] 3 [T 1+, New Variable Analyze Code o 1 Preferences 7' Community
3 f [ FndFies & 0 = = & @ (¢ 8
[» Open Variable v {7 Run and Time _ (-} Set Path = Request Support
New New Open | L) Compare Import Save § Simulink  Layout Help
Sscript v v Data {7 Clear Wi v [/7CearCommands v Lirary v [ Parael v ~ & Add-Ons ¥
FILE VARIABLE CODE SIMULINK ENVIRONMENT = RESOURCES

P EHA » C: » Users » Public » Documents » UM Software Lab » Universal Mechanism » 9 » SAMPLES » Cosimulation » inv_pend_cosim

I E 4.1 B iiEs] R4 5% pendpid_cntr.

X it S-Function, #HSHEE L.

WEAFN inv_pend_cosim, B m XA AF, W 4.7 Fix.
M OKo

© o b~ w

"4 Function Block Parameters: S-Function @

S-Function

User—-definable block. Blocks can be written in C, MATLAB
{(Level-1), and Fortran and must conform to S—function
standards. The wariables t, x, u, and flag are automatically
passed to the S—function by Simulink. You can specify
additional parameters in the ' S-function parameters’ field.
If the S—function block requires additional source files for
building generated code, specify the filenames in the *S-
function modules’ field. Enter the filenames only; do not use
extensions or full pathnames, e.g., enter “src srcl’, not
'src.c srcl.c'.

Parameters

S-function name: inv_pend_cosim

S-function parameters:

22

S-function modules:

‘)‘ [ OK ][ Cancel H Help Apply

4.7 1% E S-Function & FR
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4.2.4 BIHE

wEHHESH

1. #3525 Simulation | Configuration Parameters.

P4 pendpid_cntr - Simulink Lo )

| File Edit View Display Diagram |Simulation | Analysis Code Tools »I
E = E:s » Hﬂ » w & Update Diagram Ctrl+D

@' Model Configuration Parameters I Ctrl+E

I pendpid_entr

= Impondpld centr
2. S Solver T

Mode

3. & Start time 4 0.0, Stop time 4 0.3, ¢ Type &y Fixed-step,
Solver & ode3 (Bogacki-Shampine), 1K 4.8 i,

23 Configuration P:-Mpld_aﬁr

TP —
Solver | i, ime:
Data Import/Export Start time: 0.0 Stop time: 0.3
Optimization
Diagnostics Solver options

Hardware Implementation

Model Referencing Type: [Fixed-step '] Solver: [ode3 (Bogacki-Shampine) v

Simulation Target

acode Ceneration Fixed-step size (fundamental sample time): le-4

Tasking and sample time options

Periodic sample time constraint: [Um:onstxained

21

Tasking mode for periodic sample times: [Auto

[7] Automatically handle rate transition for data transfer

|| Higher priority value indicates higher task priority

[0

»

J[ Cancel J[ Help J Apply

48 HESH
4, Hi OK.

Universal Mechanism 9 41

Getting Started



. s Tongsuan
L:]‘ universal (o » — At
mechanism Q =

BIHE
1. WEATIFETE Y Scope & 1H .

2. BITHHE.

3. ELRWNE 4.9 & 4.10 Fis.
(4| PH- :

& 4.9 FISBZERA

WL LILEREIE

4.10 1ERTENE LR HIh
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4.3 HiREH

UM 53 R ER NS (SR .cosim Fl.m SCHF) A7 T4 H 3%
{UM Data} \SAMPLES\cosimulation\dcmotor cosim. 7EJF452% > A IURFEZ AT,
HARFIARMER R B AAAE . WREALE], TR UM A5 7 Wk 2

www.umlab.ru/download/90/dcmotor_cosim.zip o

4.3.1 #E£% Matlab/Simulink £ %!

A4 F £ ff) Matlab/Simulink % R GRS 3.16 FIRBREER AR 4
Kl 4.11 Fioc. ARZAET, XHEHZE T —A S-Function i, X AMEHAT L
7t Simulink f¥] User-Defined Functions k3|, B X FRN System. £ RSt
FE A7 T {UM Data} \SAMPLES\cosimulation\dcmotor _cosim\dcmotor cntr.

o serctor sk AR ==

File Edit View Display Diagram Simulation Analysis Code Tools Help

- @8 He-E-egOP = Q- o » Q- -

demotor_entr

® L’_ijdcmotor_cntr >

@ S-Function
@ dcmotor_cosim
= —
' (=
(g Angular velocity
) Torgue
|55
0 »|Int
]

Angular velocity of the rotor, rad/s Outt
Zerol Driving torque, Nm
O _| »|In2
25
—a 0.5533 »|in2 Cument, A

11
H

R1Switch ou2f————»(1 )
Out2
Eﬁ
0.0048 »{In5
Zero2 _\ - Voltage, V
a
R o
P10
@ @»—b-’ Out3
Clock1
E} 2035 > e —
R2 R2Switch
»
Ready 100% oded

4.11
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4.3.2 % UM BiRY

B UM AR

1. 247 UM Simulation.

2. FTHFEERYLUM Data} \SAMPLES\cosimulation\demotor_cosim.

B UM AR

1. &P Tools | Wizard of export, 4 H S H 0.

BUERA 7 ZOIE AR — SRR sz m s, oA G

S A RACEMIOAEIL, (FRE S
SRS

1. £ Inputs HE i idi+, #HERSEE O,
2. MR EHERE Ma _7%& A OK, mE 4.12 Fﬁ%o

|2) Input signal it
] Assign input signal to the following UM parameter:
i
[Ma ~|
Assign also...

Mo identifiers of the same name

carel

412 EXWNES

Universal Mechanism 9 44 Getting Started



universal

L:]1 mechanism

/’ ) Tongsuan
(AL

R E S

55, K 4.14 i,

1. 1t Outputs fE i iZ4l+, HmIN—NaHES.
2. TR ERS.
3. fiii Angular variables T .
4. M) FKEH Shaft, ¥ E Type of variable 5 Ang.velocity,
Component A Y. a4l ¥, el om:y(Shaft), WKl 4.13
No
Wizard of variables @
J': Linear variables a+b Expression User variables % Reactions
[* Coordinates (%) Solver variables =5 Al forces id Identifiers
ﬁ Variables for group of bodies D TForces B Ioint forces £ Angular variables
= dcmotor_cosim Selected ~
Shaft [shaft
Type of variable
(CJRot. vector (®) Ang. velodity (") Ang. acceleration
Component
¥ ®y Oz Qv Qv
Resolved in 5C of body
|Base0 j|
Relative to body
|Base0 j|
W
om:y(Shaft) | |Angular velocity of body Shaft relative to Based, SC Based, proje| [@
om:y(Shaft)
413 TEMS
5. FAZE om:y(Shaft) \ 32 & [n) FHE Nt 7] T 1 Outputl &b, /BN H

%) Wizard of export =l E
=08 8| =
+ G + i + fi
Inputs Qutputs Parameters
1. Ma W 1. om:y(Shaft) - Angular ve...
4.14
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AE R m 3O

1 e B s E ) SRS HIE R, M Yes, AN

ST
2. LT EO, WEAFK demotor_cosim, fidi Save.
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4.3.3 &8 UM AL Matlab/Simulink %Y

1. 247 Matlab/Simulink.
2. #4101 B pEs R GEA demotor_cosim
3. X S-Function, #HSHKEE .
4, WEAZHA demotor_cosim, Bl m XHFHIZ T, WK 4.15 Fis.
5. ritdi OK.
, "% Function Block Parameters: S-Function . & g

S-Function

User—-definable block. Blocks can be written in C, MATLAB
{(Level-1), and Fortran and must conform to S—function
standards. The wariables t, x, u, and flag are automatically
passed to the S—function by Simulink. You can specify
additional parameters in the ’S—-function parameters’ field.
If the S-function block requires additional source files for
building generated code, specify the filenames in the ’~S5-
function modules’ field. Enter the filenames only: do not use
extensions or full pathnames, e.g., enter ’src srcl’, not
"srec.c srel.c’.

Parameters

S—-function name: dcmotor_cosim Edit
S—-function parameters:

E ]

S—function modules:

D | ok || cancel || Help spply

& 4.15 i%E S-Function &FR
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434 BEHE

BIME

1. WEATIFFTE Y Scope & 1 .

2. BITHE.

3. PHELRWE 4.16 FE 4.17 Finx.

& 4.16 FIEE
"Z Torgue - i | S =

20 |&« i D% B a%E -

4.17 IRFHHI%E
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