LI R . BT MPC BINE KB ALTNEHISEIS
L3 ERY
(1) T RBFH) MPC 375 558
(2) T Matlab [) MPC $051) 5552 50— 5 i X2 KA MWL 5 (e )
W g

B T 1 S — 2K DU B R S B S0, SRR IR
EIIL A SR R 5k RS IE T8, A A S IR B I A e L et
R A b S TR OB, AT B B2 L b BT T2 7 S B A
o 3 AR, AR TRIRIY  RE A R R IE .

D B A TR R BT £ A0 SEA, 3 300 RS AR N 411
i s AR T R GRS, IRAS TR 8 B K T LAYy T
TR, TR ARG, W BRIRRE. Bk KT S MR, T AR
{1 TR AL

@) dhahphAa: RTINS e AT O AR s P (L ()
PRACTS e — R B R AT TR SR AT 1.

@) Atk L T IR RIS R T 3 e e E AR A £
B, ERTHOSRARE 0, B SE RN G S BR , FER I S e T
RTINS AT IS IE, SR AT BT IO AL

B2 FE ] DMC 5735 52— b 5 T2 0t 50 20 A R 2 0 50 0
IS . AT IR R TE RS O A 50 24 W R R A 2 ) B, (it i o 7
ST EMBHHIEET. 4 DMC LRI, R RENS Y, . 615
Hed, FEESHh, , BT BIE S8 A T BT BRI B0 280 g Bk T X
LRI A KRR 0 e 5, 4551 B8 d, BOR TR B8 o, B MR s

b, eN#GZE BT A R AR R /S8 Pl T R gEE R, DMC
WA BRIRS S H, Wi ZHETERE



SWAE
(1) ESTXUA KA B] I R0, AR SR 49 8 LLR B TANKS
or 5 FE A SE PR QIR R, A 5 s —.

Se—IOS
G =
(5) 3005 +1

(2) BTt FH T2 2R s ] RO RS 00 2 1) 2%, FRAE Simulink PREE T J5 HZ 35 2%
FEH K FE 1A
Simulink A TR T. B 466 MPC #2428, HEEATLLAM.

Y mo

) ref MPC mv [

Y md

®/ 5-1 Matlab = &4 MPC 24| &

MPC % il &L b«

Mo(measured output): 477 A & 5 HE 5, LI AKEE 3 AL FE
SCE

Ref(Reference signa): 25155 , LI N/KAE 3 WAL = FE 8 E

Md(optional measured disturbance signa): A& M= TIAE S , RRLEA
J N4t

Mv (optimal manipulated variables ) : FCERNLE , I8 H A4l b
BPATHRI RIS 55
KRB ER

(L BEIERKFERAAEH RS, TTEER 1. WMEE R 3, KHMmEE. 12
1T Matlab, FJFF&1H TTS20\model prediction.slx.



3
[+
- HFMPCHIRB KA B AL TS5
= written by sjh
& 4
W3
N3 G W A MPC
[=] L B
\/T::?;‘ly KA BESE e i@u
&

| 52 #4724 RE
(2) B H] e Si— A5 1) B RGEahaSRp 2k, W DU SC—F st
R INELH 5 A2 15 B HIT %8 R HL

—10s
G(s) Se

T 300s+1
(3) 7F Matlab fin & & 4N : G=tf(5,[300 1],'iodelay',10), [A1%. %RJ5 %
A mpcDesigner, [FIZE, 5 MPC #&il#8 it 5. Wik 5-3.

>» G=tf£(5, [300 1], iodelay’,10)

G:

exp(-10%s) % —————— ﬂ{
30055 +71

Continuous—time transfer function.



4\ MPC Designer

MPC DESIGNER

Data Browser (¥

~ Plants ‘

~ Controllers

+ Scenarios

[0 get started, select "MPC Structure” to import a plant or controller from MATLAB workspace and use it to define I/O channel types. .

B 53 MPC 424 84 it R &
() FEFRHFEILEE “MPC Structure” , IEFEZEHEXFEA (G) , FKHt
AV E Y 5s, W F I 5-4 is. kit “Define and Import” o

4\ MPC Designer
[ MPC DESIGNER

Define MPC Structure By Importing
"MPC Structure

TUNING

0 Messiwed Distibances

0 Unmeasured
Variables N Inputs. e ’_ouwms
0 Unmeasursd Disturbanses 1 Messured
- 7 [ g

Data Browser ()

~ Plants 1 -Select a plant model or an MPC controller from MATLAB Wo...
Select Namje Type Order Inputs | Outputs
® G tf 1 1 1
&
Controller Sample Time 3
Specify MPC controller sample time{ [5 |
mlontiglicrs Assign plant ifo channels to desired signal types:
Manipulated variable (MV) channel indices: ’1—‘
Measured disturbance (MD) channel indices: ’—‘
~ Scenarios Unmeasured disturbance (UD) channel indices: ’—‘
Measured output (MO) channel indices: ’1—‘
Unmeasured output (UQ) channel indices: ’—‘

channel types.

lo get started, select "MPC Structure” to impor,

|(&" Refresh workspace | ' Define and Import|  Cancel | |Help |

B 5-4 MPC 4 #) 4% it

(5 PIHF“TUNING” T, TR 4N 300, 6N 10, B4, W



P [X L E A A\ By R R A it B A 2R

4\ MPC Designer - scenario: Input — O X

MPC DESIGNER

Robust Closed-Loop Performance Aggressive w

PERFORMANCE TUNING

Data Browser scenariol: Input | scenariol: Output
v Plants
G
Input Response (against internal plant)
6 T T T T T T
S i
~ Controllers |8 i
mpcl (current)
=l 4
2 3
2 a
¥ Scenarios
scenariol
1k 4
0 I L I L  —
0 5 10 15 20 25 30 35 40 45 50
L @ Tima learnnde)
B 5-5 MANFH LR
L MPC Designer - scenario1: Output = O X

MPC DESIGNER TUNING

Sample time:|5
Prediction horize

Robust CIosed—Loo;#erformance Aggressive

IPC Controller: mpc1

(CONTROLLER N HORIZON L DESIGN

PERFORMANCE TUNING

lata Browser ® : [ scenariol: Input © [ scenariol: Output I
Plants
Output Response (against internal plant)
1.2 T T T T T T T
1k
Controllers
I e 0.8 -
ipct (current)
Oo6f J
= 0.6
04 -
Scenarios
-enariol
0:2 - e
0 Il Il 1 Il Il Il 1 Il
y @ = 0 5 10 5 20 ) 75 30 35 40 45 50
: Time (seconds)

B 56 HhdETRMLR
(6) rmith “Weight” , WEBABIEN 0.1, Rate Weight 4 0, i tH AUEBR
WH 1, WFES5-7 fs.



4 MPC Designer - scenariol: Cutput

MPC DESIGNER

MPC Contrqﬂeh mpci -

CONTROLLE ORIz : ' PERFORMANCE TUNING.

Data Browser @2 | scenariol: Input = | |_‘ scenariol: Qutput 3%]
w Plants - -
§ Input Respar T Input Weights (di donles) ————_— againstin@® @ M @
8 Channel I Type | Weight I Rate Weight ” Target
u(1) My o &) _Jnominal
—
5
w Controllers 4 It eights (i iani
mpcl (current) Channel | Type | Weight
1) Mo I
=
23
, | ECR Weight (dimensionl
Weight on the slack variable: [100000 ] ‘
¥ Scenarios e
scenariol 4 l%] ‘ALW‘ !%‘ |Hilp‘
T |
DD 10 20 30 40 60 DD 10 20 30 40 50

Time (seconds) Time (seconds)

B/ 5-7 BiE4E
(1) A idi“MPC DESIGNER”—Edit Scenario”——“Simulation duration” %
BN 500, HARRFFERIME. ME“OK”.

4\ VIPC Designer - scenariol: Output - ] X
1 Simulation Scenario: scenariol

lation Setti:

Plant used in simulation: [Default (controller internal model) =

Simulation duration (seconds) [500] | | _

: FILE i - . - .
Data Browser ® \ scenariol: Input | scenariol: Output 2 | L berconsipibtey 3 LI RS
— ™ Preview references (look ahead) 7 Preview measured disturbances (look ahead)
v Plants ‘
G
Refe Signals (setpoints for all )
1.2 Channel | Name | Nominal | Signal | Size | Time | Period
(1) [Refof M... 0 [Step 1 I |
2 Output Disturbances (added at MO ch !
Channel | Name | Nominal | Signal | Size | Time | Period
(1) MO1 o [Consta... | | |
v Controllers
0.8
mpc1 (current)
Load Disturbances (added at MV ch Is)
- Channel | Name | Nominal | Signal | Size | Time | Period
% 0.6 u(l) Mv1 o |Consta... v| | |
[oK] [Apply| | cancel | [Help|
0.4

~ Scenarios

8 5-8 f5 A AL E
iR R E, WRAFAERHSKE. TR 59 Fin, riidi“Save
Session”, /A7 R IR, L FEPEERNRIT] . fidi“Export Controller”, EFEE

—Jji“Export Controller”.



4\ MPC Designer - scenario1: Output

MPC DESIGNER TUNING

Data Browser

scen‘ari01:lnput '*\’\ scenariol: Qutpu 7 ?»-?7 |
~ Plants
S Output Response (against internal plant)
1 T T T T T T
o =]
0.8 E
0.7 =

+ Controllers 0.6 )

mpcl (current) 0.5 ]

MO1

04 4

02| 1

0.1 1

~ Scenarios

- 0 Il Il Il I I Il I Il 1
scenariol 0 50 100 150 200 250 300 350 400 450 500

Time (seconds)

B 59 #45 MPC #24| %4 %
(9)  XWifi simulink #% ##2 5 “model_prediction” t[H N i) MPC =il %8, %40
T WCECK AR AT, S “OK” .

Block Parameters: MPC Controller 4
MPC (mask) (link)

The MPC Controller block lets yvou design and simulate a model predictive controller
defined in the Model Predictive Control Toolbox.

Parameters
MPC Controller |mpcI | | Design |
Initial Controller State | LRE'UiE\T |

Block Options

General Online Features Default Conditions Others

Controller Information

Sample time |5 FPrediction Horizon |300 |

Plant Input Signal Sizes

Number of manipulated variables |1 |

Number of unmeasured disturbances |[] |

Plant (utput Signal Sizes

Number of measured outputs |1 |

Number of unmeasured outputs |{] |

I K I | Cancel | | Help | | Apply

B/ 5-10 #2.45 ¥ MPC 24| 24 &

—7 —



10 TANK3 WALEEM N9, WMiIFAEFIFHET, Eviias)s, REMH 9
MrERN 10, £ REEIIHEAFES G, Wi TANKS W07 7~ % 25 00 22 2 gitin H ih 26 .
ZZ ML TE 5-11 Fias.

B 5-11 TANK3 4z o % Ao 4,
WD RTINS A STt 55 th AR AR e 15 ST A ER 20 B, MIIR AR R A
BN AT I3 — 25 KW 0 G S Br i i (k) IR 8 e R e 8 O YD (E

ol +ilk)i=12, Ny AIXEADAEH, IR REHNEAT A kb T HIk
R HORAS, 7 LE BN IBATIN 253 .

i &

TR Ik P 3 E UK T35 T M (P>MD

M HRAHR T R e, M /MERIEHARSS;

SRFEI (A1), iR A, H 2 3G s il i) v B A A4 2

PR IS R R R E AR . AP SR AN o B AT, TS 28 f F0 A ]
RE 78 HER b 5 SE PR I AR AR AT

“Rate Weight” B K, RGFEIEEF, SHMERL, HIREERZE,

S L FTE, MPC Rl 2 S0 s oD 5 AT 0 2, TS D A
B RG22, I B ESHA S ME— 1,

YV ¥V V V



KRS

(1) BEsegsrREEHTZL, JFiCsk B m i i 25 N1 MPC 280 &, 0 Hr sk bs
A I MPC 7% il 2% I FOR 32 MRS TR S RE M . R 45 ) DRk H R

(2) 5 PID £/ LLEL MPC EHIAH AL ? ol & SRk i .



MEx ZBRAFERBL
1 ——MPC SN E N TANK3 A ARk i 28

4\ MPC Designer - scenariol: Output

I TS

Data Browser @ [ scenariol: Input i |
w Plants | )
mpcl_plant L o
Input Response (against intemal plant) Qutput Response (against internal plant)
25 12
mpeil mpcil
1
2
¥ Controllers 08
mpcl (current)
2 1.5
5 o)
= = 0.6
1
0.4
¥ Scenarios
scenariol 05 ta
0 0
(i} 50 100 150 200 i} 50 100 150 200
Time (seconds) Time (seconds)

- Input Weights (dimensionless)

Channel Type Weight Rate Weight Target
ul1) MV 0.2 0.4 nominal
a

- Output Weights (dimensionless)

Channel Type Weight
y(1) MO 1

- ECR Weight {dimensionless)

Weight on the slack variable: | 100000 |

|E] [Appl:,.rJ |Car1-ce|] [Help]

— 10—


宋金华
控制权

宋金华
参考轨迹参数α

宋金华
误差权


@ scope
Fle Tools View Simlation Help

0003 a @ F@-

T B [77 Trace Selection E3
Fen2

¥ Signal Statistics.

[
[

Sample based [Offset=0 [ T=2740.000




] 2 ——MPC S¥0i% B & TANK3 WA 228 (BB & B & 5-7)

4\ MPC Designer - scenarlol: Qutput

o
Data Browser scenariol: Input = scenariol: Qutput
w Plants |
G . . . .
Input Response (against intemal plant) Output Response (against internal plant)
5 1
mpel mpci
45 09
4 08
¥ Controllers 35 0.7
mpcl (current) 5 e
= o)
= 25 = 05
2 0.4
15 03
w Scenarios
scenariol 1 02
0.5 01
o 0
100 200 300 400 0 100 200 300 400 500
Time (seconds) Time (seconds)
14 scope - o x
Fle Tools View Simlation Help .
®-08 > a- b f@- .
7 ¥ Trace Selection ax
@ [ B=
7 Signal Statisics ax
P Mgttt LN o, VAP ke

i
vV

Sampe based (Offset=0 | T=3086.000



B3 ——MPC S5 E % TANKS Wi 284 il 2 (BUE % B K 5-7)

4\ MPC Designer - scenariol: Output — O X

TUNING

scenariol: Input l
¥ Plants
Input Response (against intemal plant) Qutput Respense (against internal plant)
7 1
0.9
6
0.8
5
w Controllers 0.7
mpcl (current)
0.6
4
= =
= o
= = 455
3
0.4
2 0.3
¥ Scenarios
scenariol 0.2
1 Response: mpei
0.1 F | Time (seconds): 13.6
Amplitude: 0
] ]
0] 100 200 300 400 500 0] 100 200 300 400 500
Time (seconds) Time (seconds)
4 scope - o x
File Tools View Simulation Help ~
©-00 @& Fa-
= [ ® 5+ Trace Selection ax
Fen2 v =
77 Signal Statistics. ax

Vs ,

Sampl based Offset=0  T-2588.500

— 13—



