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P X Matlab FEEER T EHEET

2.1 Matlab 4m 328 K SERT IR 3%

1.

1) £ Matlab iy 217 H 4 N\ “mex -setup” 5 [F1 %5,  5E R 2%

Command Window

2.

Mew to MATLAB? See resources for Getting Started. X

»r omex —setup
MEX configured to use “Microsoft Windows SDE 7.1 (C)° for C language compilation.
Warning: The MATLAE C and Fortran API has changed to support MATLAE

wvariables with more than 2°32-1 elements. In the near future

wou will be required to update wour code to utilize the

new API. You can find more information about this at:

http://www. mathworks. com/help/matlab/matlab_external/upgrading—mex—files—to—use—fd-bit—-api.ht:

To choose a different language, select one from the following:

mex —setup CH
mex —setup FORTRAN

fx > |

S A% 22

1) 7£ Matlab #y 247 th % A\ “rtwintgt -setup” & [0l 4, FEf Ny B E “yes”, SR 2%

Fr rtwintgt —=etup
Warning: The "rtwintgt” command has been renamed to “sldrikernel”. Please use "sldrtkernel”
instead of “rtwintgt” to install and manage the Simulink Desktop Real-Time kernel.

» In rtwintgt (line 14)

The current wersion of the 5imulink Desktop Eeal-Time kernel is already installed.
Do you want to reinstall it? [n] : ¥
The Simulink Desktop Eeal-Time kernel has been successfully installed.

fx > |



2.2 BEE Simulink SERMEHB TR
1. SR “Simulink”> “Model Configuration Parameters”, 1&)\@6%?@

P4 OneOrder_Freq_Ctrl - Simulink academic use i u * i - — e = | B ||
File Edit View Display Diagram‘Simu\alion?Analysis Code Tools Help
%-8 LEE-E-® - i ) @

=l |

&4 Configuration Parameters: DampingDemo/Configuration [Active)

Category List

Select: Simulation time
Data Import/Ezport Start time: 0.0 Stop time: inf
> Optimization
> Diagnostics Solver opticna
Hardware Implementation
Model Referencing Type: |Fixed-step - | Solwer: [odel {Euler)

» 3imulation Target
> Code Generation

> HDL Code Generation
¥ Additional options

m

Fized-step size (fundamental sample time): 0. 001

Tasking and zample time options

| Periodic sample time constraint: [Unconstrained

Tasking mode for periodic sample times: [Auto

[] futomatically handle rate transition for data transfer =

[T Higher priority walue indicates higher task priority

4| m 3

J [ QF ][ Cancel ][ Help ][ Apply ]

2. i A2 NS BeSolver”, B “Start time” A“0”. “Stop time” A“inf”, i%&FE“Solver options”
“Type” N“Fixed-step”, %A J5 s di“Additional options”f& J, & & “Fixed-step size” 4“0.001”
GXIEE TIEFIZAT A O B0 UG CRR IS R], Fahf= B2, BoE 1 [E & K AFE A 0.003 75,
matlab % = 0.001 )

(@ Configuration Parameters: Root_Locus_Control/RTWin (Active) x>
Select: Simulation time 2|
-Salver Start time: [0.0 Stop time: |inf

“Data Import/...

#Optimization Solver options

#-Diagnostics ' | [« 3}

; Type:[\Fixed*step 4 Solver: fodel (Euler) | |

s-gimulation T... Fized—step size (fundamental sample time): [|0 003 l

“Code Generation
Tasking and sample time options

Periodic sample time constraint: |Unconstrained j

Tasking mode for periodic zample times: |SingleTasking j
[~ Automatically handle rate transition for data transfer

[~ Higher priority walue indicates higher task pricrity

4| | LH
',_} 0K | Cancel Help ‘ Apply |




3. HiF SRS “Code Generation”, fi“Browse...” ik “sldrt.tlc” (BCE S WK%, it

113 2 B
OK”5E LB &
& Configuration Parameters: DampingDemo/Configuration (Active) _:li.“-h-.

-

| Select: Target selection
Sols
Dgtgeimpnrt/]gxpﬂrt System target file: =ldrt.tlc
» Optimization
» Diagnostics ] Language: [c
ovace Tiplepentation Description: Simulink Desktop Real-Time

o

Referencing

Build process

Compiler optimization lewel: [Optimiza‘tiuns on (faster runs) ‘]

m,

Makefile configuration

| [¥] Generate makefile
*4 System Target File Browser; OneOrder_Freq_Ctrl X
System Target File: Description:
idelink grt.tlc IDE Link GRT -
realtime.tlc Eun on Target Hardware
rsim.tlc Rapid Simmlation Target
Tigaef-o ] -~ S_Fyant g an T oot -~

ldrt.tlec Simulink Desktop Real-Time

STaTTerT.TIc Timalink Desktop RealoTime (ERT)
slrt.tlc Simulink Real-Time
slrtert.tlc Simulink Real-Time (ERT)

systemverilog dpi ert.tlc SystemVerilog DPFI Component Gex™
systemverilog _dpi_grt.tlc SystemVerilog DPFI Component Ge:r

tlmgenerator ert.tlc SystemC TLM Component Generator
tlmgenerator grt.tlc SystemC TLM Component Generator _ I
I« | 1 | p

Full Name: C:%ProgramFile=z"MATLABWRZ2016b%toolboxheldrtirtwisldrt. tlc

[ 0K ][ Cancel ” Help Apply

2.3 TEMEOUH
1. Matlab b 22255 miz sh sl < (GTIGTS) T HEAFH
1) MMATLAB $k 2 %% 30 fF ik 4a
SETri= ®
B~

Bl otlogo.ico
¥ gtmtb.p
| gtpkg.gt
2) {EfrA4T i A\ “gtmtb -setup” 1Al 4 .

=0

»» gtath -setup
<1>Thank you for using preducts from Geegoltech. <13
Cepyright 2016-gogoge The Paradox Intelligent Technelegy Co., Ltd. All Rights Resspvaed.

| Gocgoltech matlab toolbex requires adminastrater—-level permission for processing. I
The toolbox requires the following package for swecuting:

1. "Real-Time Windows Target™ or Simulirk Desktep Real-Time ™ toolbox, and

2. "mex” functionality

Please check your matlab installation for the details.

Attention: He Googoltech matlab toeclbox was installed currenmtly.
5till continue to install the Googeltech matlab toolbox (wer 1.32. 1. 2016112307 [yes] :

3) HIA“yes” 5 [Hl ZE B BB A AT 2, AR 2 SRR




¥ rtath -zetup
¢1>Thank you for using products from Googoltech. <02
Copyright 2018-gogogs The Paradex Imtelligent Techmology Co., Ltd. All Eights Beserved.

Googoltech matlab toolbex requires sdministrator-level permission for processing.
The toolbox reguaires the following package for executing:

1. "Real=Time Windows Target™ or "Simulink Desktop Real=Time™ toolbex, and

-

2. “mex” functionality
Please check your matlab anstallataon for the details.

Attertion: Ho Goopoltech matlab toolbox was installed currently.
St111 continue to install the Gosgoltech matlab toolbox (wer 1.32. 1. 2006112307 [ves] :
=gt rinstalling Googoltech matlab toolbox wer 0.32.1. 20061023, please wait...

—gtrringtalling, plesse wait...
=gtrra backup of old user data was stored in “Ci\Osers L Documert s\ MATLAE \backup' 13122016=1515548"

=gtrproduct was installed in "C:'\Users’ "Document 5" MATLAE \ulnlsip”
—gtriproduct was installed in "C:'\Users Documernt s MATLAE \ulnlods”
=gtriproduct was installed in “C:'\DOsers Documert s\ MATLAE \ulnxy”
=gtrproduct was installed in "C:'\Users’ "Document 5" MATLAE \ulnlsipt”
—gtriproduct was installed in "C:'\Users Documernt s MATLABE h3dof ™
=gtriproduct was installed in “C:'\Users Documerts ' MATLAE" ddbb ™
=gtrrproduct was insgtalled in "C:'\Users’ Document 3"\ MATLAE' fhover
gt riproduct was installed in “C:'\Osers Documert s MATLAB' ghb”

=gtrrdone. ..

Jx o |
4) TEArA4T I\ “gtmtb -mex”.

s,

= i =y
B

{ T

2> gtmth -mex

Attention:
5t11l continue to mex the GQQE?ltech matlab toolbox? [yes] :
5) fAyes J& 4% Bl 4 Bl B AL [ A2 AT SO g, TSR S8 LR
e iTEl]
»» gtmtb —mex

Attention:

5t111 continue to mex the Googoltech matlab toolbox? [yes] :
-gt>>mexing 1.32.1.20161123..,

MEX ERiThRAk -

=gt >mexing done...

fi>| 4

(s mIFSER)E, FHEE)S MATLAB

2. T AFH 4
1) HEAEMLSE DA gtbox FEIZE, FFfF4T T gtmtb TR A £ T



GT-400-5V Motion Controller Block Library

GT-400-5V Function Blocks

GTS-400-PV Motion Controller Block Library

GTS-400-PV Function Blocks

Control Toolboxes for Education Products

Inverted Pendulum Second Order Damping System Ball and Beam Magnetic Leviation
XY Table 3-DoF Helic opter 4 Hover GSMT

2)  Wi“GTS-400-PV Function Blocks”, #T7F GTS-400-SV I kit

GT5-400-FY¥ Function Flocks |

® gtbox b [Pa|GT5-400-P¥ Function Blocks
i GTS400-PV
w. Filter
GTS400-PV Initislization GTS400-PV Initislization wta GTS400-PVs Initislization
E
GTS GetADC GTS SetDAC DDBB Homing DDBB_vHoming
GTS GetPos GT5 SethccVelPos DDBB_v Homing_hp
GTS GetLimit GTS Setaccvel
T}
-
H
- GTS GetDiBit GTS SetDoBit
» 3

3) GTS400-PVs Initialization itk
DIRE: WIGAIE )48

GT5400-PVs Initislization

M FTIF GTS400-PVs Initialization Fx 3




Rl VN

Card Number

Open/Closed Loop

ServoON/OFF

Motion Mode

ADC Filter Time

PID parameters

ENC Reverse

Limit Reverse

GTS Multi. Initialize (mask) (link}

Block for card initialization

Paraneters:
Card Number 174
Open/Clozed Loop 0: closed-loop
1: open—loop
else: servo off
MotionMode reserved
Servo ON/OFF [axisl axis? awxiz3 awisd]
1 servo on
else: servo off

LDC Filter Time [aftl aft2 aft3 aftd]
0”50
PID parameters [kp ki kd]
kp, ki, kd: 0732767
Enc Rewverse checked: reverse
unchecked: normal
Limit Reversze checked: reversze

unchecked: normal

Normal | ADC Filter I Axisl I Axizl I Axizd I Awizd

Open/Clozed Loop

Servo ON/OFF
[1100]

Card Humber
1

[ (64 H Cancel H Help ] Lpply

71 W U5 GTS-400-PV 5] 28
Thee

RN FAEH R R 5
LRI FE 1 5421

2: RN FE 2 T
3R FF 3 5P
4RI FE 4 SRR

+
*
+

ESZ Kl I i B il B
0: Fahil s IR 2
1 P8 IT A2

2: PEHIEITA HAAS BRI (2 AR

Fon &AL AR
1. Efalik
2: Tl

A
0: BT

TR E IR A S
JuE 0~50

[kp, ki, kd]

A FH Fa ) 28 IR 1 PID 288 kp, ki, kd 284 0~32767,

HARENO0

TR 1E 5 A
A1) IEH
T4 BUR
RoRBRALAE 5 S I
A1) IEH
T4 BUX

10

RME

[1,0,0]
[1,0,0]
[1,0,0]
[1,0,0]

A2

EIKA]



4) GTS SetDAC f&H:

Thg: W EEE R R

K FTIT GTS SetDAC i

GTS SetDAC

SetDac (mask) (link)

The function block to set DAC(16bit) output.

Farameter:

Fort Mumber:

Input=:

port, 1™

vol: woltage, —10v +10w

Parameters

Port Humber:
2|
| oK || cameel || Help || spply
71 5T 1B I AR RO B e
25 2N DhRe RINE
S Port Number | 4fjHhs, HUEL. 2. 3. 4 1
| DAC (16bit) HtifE, BN REE, HBUEN
A " -10-+10 /
5) GTS GetPos Hilk
DiRe: 3R 8 Fl i gw b 2518 5
GTS GetPos
XTI GTS GetPos bk
& Source Block Parameters: GTS GetPos u
GetPos (mask)
Block for encoder acquizition
Parameter:
I Axi= axiz rumber 1, 2, 3, 4
Parameters
Awis
1 |
I QK I [ Cancel ] [ Help ]| Applyw |

11




T DT SR BUE Rl A S A E

25 V2N Thee BIME
ZH Axis METHS, HUEL. 2. 3. 4 1
s / BB gD A Ul , A Bk /

2.4 Real Time Control #1558
1. A G AL E () Real Time Control A543 B
X7 Real Time Control #4, 741~ B Fiw:

0

Constant

VFront

_"—C

=

Manual Switch

Gain7

pitch

>

Gain

Sign

P 6000

Gain1

+

-360/4000

p2deg

1) ORISR OyIEEhIEHI R, P 5 2.3,

2) Cain MBI B g A 4 S5y [, AL 1) S AR e ST A — 2

3) P2deg HEHAE K e B AR B
4)  Saturation B /e AL X KM 5

5)  Saturation A iz 347 il - v A Hh I 7 R A KR T 5

2. RREPHIFER Real Time Control i3t B

C

VFront

Rate Limiter

(D,

VRight

3
VLeft

Rate Limiter1

Rate Limiter2

)

VBack

Rate Limiter3

Front

D/A Channel

Saturation Gaind -

GTS SetDAC

pitch encoder

A/D Channel

1) VFront. VRignt. VLeft & VBack 5 Az il 2% 4 H e % 5

2) Rate Limiter. Rate Limiter 1. Rate Limiter2 /% Rate Limiter3 JER gLk ;

3) Xili D/IA Channel #itk, 41 N EFR:

12




1
0
=, £l
Congtant L > w6000 E p
~ r L ]
p Sign Gain | Saturation Gaind
VFront . Manual Switch g GTS SetDAT
Gain? Ly
——
]
L w5000 LS
Constant1 >o
L " ) Saturation Gaing
P o Signt Gain1 >l GTS SetDACT
VRight ) Manual Switch1 N
Gaing
-
0 L
» 5000 Ly F
Constant2 »o - i
[ Sign2 Gain2 » I Saturation2 Gaing
b 7 Ha GTS SetDAC2
Vi eft ) M anual Switch2 1
Gaing
o 1
Constant3 - » [~ #5000 » /-
r i i Saturation3 i
. . s Sign3 Gain2 » aturatio Gaint1 oTS SeDACH
WBack Manual Switch3 L

a)  LUHEZR A A A v IRBE X TR, A O A - L RV ke 187 AL ) B 7 3
b) WO vIEShEE g, TS & 2.3,
4) Xy AID Channel itk, 4R B R

(1)

pitch encoder

GTS GetPos

GTS GetPost

yaw encoder

GainZ

GTS GetPos2

a) Gain. Gainl K& Gain2 By iR % a4 [ 15t 7 v 5
b) Gaind. Gain5 J Gain6 R Ayt ik i a4 il £ i 5
) MBIy EsE S, T & 2.3,

13
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T 246t J,

FEATEE 5 X I fy 60 i3
i 16 FELBL FRL IR v, t®
A7 0 E L B v, t*
720 L L EL IR \ t®
J5 ) E AL B P v, t*
B IR 2 7 F, 1
Fi e F e 1
M e 3 F -1
5 M e 3 7 F, e 1

PrHAe £ P
EN R
TRA A %

2. =AEEMM I ETTRE

1) @ =AM TR, RN B

a) BB ARG TH-TERGS, = NMESMINE, JFRIRELT). AL E 156,
b) 2 HALIA $1) 45 R F2 3 I 1]

c) B MR e 2 1E S R I = AR K g —

2) AN IR T R

I F - 32 150 e S B 1.2 fs, € U D i s AL IR N iz sl M IE
Fr : IFf-

F Lc = Lt -

)

7z
AN
B 1.2 A0 A P4l 52 053 b
MG L, BT EL IR, R A IE T s s, SIS TR
‘Jpp:_ Ffo - FILc - FrLc
Hr:
L. =L, cos(60") =0.5L,
F=K.\V
Fr CART AL T8

p—_ Keks

V, +0.5v, +0.5v))

p
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3) WM TR
REhfad-r sz o irin S B 1.3 B, € SRS A I AL R i23h 2 M ik

F F,

e La -
[ |
@Z 0

Kl 1.3 BT sz )10
5 AT LT AR B S B IE IS ), US4 T 7

J,R=FL,-FL,
o
L, =L, sin(60°) = 0.866L
F=K.V
BT LA 44 8 9
R= —%(—o.aeev, +0.866V,) (1-2)

r

4) WAL 1T TR
SE SR N SRZ B S s BN IE . RA RS mATA . WS T 5 R

J,Y=FL,
Hrp
F=K.J\V
P LA AT By -
. KL
Y= 3 L\V,) (1-3)

y
5) =MEENHEATEIE
NPRIERGETT, ERTA EAVE En 7 e, WS MR IR O — B, W =A%
SN F TR R LU iR =0 E -

J, =2mL} +2m(0.5L, )" + m,Lf =0.9113 (1-4)
J, =2m(0.866L,)* = 0.405 (1-5)
J, =2mL +2mL +m,Lf =1.3065 (1-6)

6) JIHEHK,

K P DA SRR Y, 3 I 25 52 AR A R A, DUt B R oA 2k, 2
15

7)) EANBRESAREEE TR
£kl (1-4) (15 (1-6) paldar A (1-1) (1-2) (1-3) 715

P =-8.3848V, - 4.1151V. —4.1151V, (1-7)
R =-16.6667V, +16.6667V, (1-8)
Y=5.9703V, (1-9)

16



3. X RS A 2

WM -T2 et~ B 1.4 o, € UM A 9 R EALE R Ig3h kMo IE.
F:
- L
AN
P 1.4 {400 A1 fe- 145 52 73 73 #
A RN, BT AL RN, AR A R T IS, WAL AR
JP=-FL,
Horp
F=K.\V
AT 43
E__Kfcl‘f
vV,
H B ATl K =15, L, =052, J,=09113fA AKX (1-10) H1w]45.
P __ 856
Y

EI B L 0 ACD f 3 P2 5 B N LT RIS RO -

— =8.56
FIT A% A S N FUE O RN

P 856

vV, s
BT /Y i 3 AT 42 ) B 2 Ry

8.56

P
v, ¢

17
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() R vEdr - (U RD

LARG
3 2 5 3. R G A Viz 8-336 . BT A RGP

BLE[0], RA WAL TN R4 fEfaE, FrlZR A FEE

2. 5256 30 IR
1) 9T7F Matlab\Simulink j =385, FF@Z 1K 1.5 KRG HLAE A

Step Transfer Fcn Scope
2) Rfi“step” Bk, W& Final value fH5 1
"al Source Block Parameters: Step X
-Step

Cutput a step.

-Parameters
Step time:

@

Initial walue:

I

Final wvalue:

11

Sample time:
I

M Interpret vector parameters as 1-D

M Enable zero—crossing detection

K Cancel Help Apply

3) Hie®r, BITTEAERF
4) Xy Scope fH, WEL A HIKTE
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B Scope — O ¥
5@ | aw s EESRDE S

600

e |
400
300
200

100

(h) SE5R 1
g B
o P 856
T3 R G455 R 2L v, &
TR R Gt N 1V
HH ARG H B ES HHR ARG A faE

() SE86 73 S S8 %

1) W ARGRENRRLERGERIWRAAE, MRS T s AP, WRgGEARE. WE
ARGRSENERINEZ — RIMNIE R R/NIBTERE 5, AR H AR R N7 H 2 G AR
SE PR AR E BEFE b

2) MRIEVUhE R AR, SRR,
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FBNE RGEGRN
()R E M
1. THIFRGEH RGO
2. FE 2 Matlab\Simulink 17 ELFR 15 11
(Z) LR
1. GHP3001 PUjie & A7 4%
2. PC (MATLAB &)
(=) S50 J F
1. R
PR I R e B R A ] 4.1 P

-
I o e e
e
L s SUTIZAL
FLURR s 1
@ JA B R AR R A
3PINHE A HIE
AL At TR

K 4.1 B EROE R SR ]
1) dzahfEdl R (PCHLF) EEIUERAML (F5HEH)

W AR AS 5 ACE BBl FE H LI 4%, SR il X sl 2 s ) FELA L e e 3o B2 e O 1
AT RS LA S S R B AL

2) EmTFRHAFERIEEALE (ZARYD
VUi E R HIARIE RO, R RN S 2% 4
3) R (220V)
2. K R
1) RGNS AR

L matlab tEIZBFEHI R A RS S, WS MR e 2 15 1R ks (IR A
FHXF L il 1E 7 )2 75 IE D

2) ARG R

FENBAAAD S, F 2 2% S 15t 75 IR &ﬁ&ﬁ 5 0 S I TE A2 15 1R
CHlan. R0 £ B2 2 i 2% JEFZIE shiz i) -~ — %LL SERAE —RIEEAT IR 7, U HIAE R A
1) RS ES U7 1A VE IS = Se e IR A —
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(V) sk 5820 9%

1. ARG IER
1) B3R (PCHL) BEEIIEEAML (F5EH)

)

Y e 3R A4

-y,
*

- MERAE ﬁ T
'Hi. E ' 1
@ :

3) RGHJEmA (220V)
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" DU i 3R Ak

&
. —— 220V ER IR HE N

M g e N N N N N E N SN NN NN NSNS IS A SIS EsEmA R

2. RGEERS I

1)  FR G4 N A I

Q) FIHFVUBERE AT HA IR E N — 2 —

b) 7E MATLAB v 417 H i N\ “gtbox”, #T7F gtbox T E4 ' 1“4 Hover”>“GTS”->“0-Hardware
Testing”H f)“Real Time Control”, # H f P& SIzis 4 1) L1

Googol 4 Hover Hardware Test Control Demo

RN MR

+

Note:

Note: How to run this demo-
How to checkthe hardware: 1. Connect the Hardware carrectly
1. Encoder Checking: "Contral loap” =2 2. Build all the demo.
2. Command Chacking: "Control loop” =1 3. Connectto the target.

4 Startrealdime code

GTS400-PVs Intiaization

EncoderChecking

Display
b -360/4000 E
Gain Scope
p2deg

Display?
36014000 E » 36042400%2.1) E
Gainl Scopel Gain2 Scope2

ROOL 2deg? Yaw p2deg3

Command Checking

.—-—-.1 .—-—-.1
Voltage Ref Voltage Ref1

Fani Fan2

.—-—-.1 .—-—-.1
Vokage Ref2 Voltage Ref3

Fan3 Fand

c) Ak GTS400-PVs Initialization 8, §7 7115 “Open/Closed Loop™#% B A N 1, “Servo
On/OFF" X B fH N[1 11 1]
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d)
e)

9)

h)

i)
2)
a)

“1 Block Parameters: GTS400-PVs Initialization _I&

GTS Multi. Initialize (mask) (link)

Block for card initialization

Parameters:
Card Number 174
Open/Clozed Loop 0: clozed-loop
1: open—loop
else: zervo off
MotionMode rezerved
Serwva ON/OFF [axizl axis? axis3d awisd]
l1: servo on
elze: zervo off
ADC Filter Time [aftl aft2 aft3 aftd]
050
PID parameters [kp ki kd]
kp, ki, kd: 0732767
Enc Rewersze checked: rewersze
unchecked: normal
Limit Reversze checked: rewverze

unchecked: normal

Wormal | ADC Filter | dxisl | dxis? | 4xis3 | fxisd
Oper/Clozed Loop
1

Servo ON/OFF
(111 1]

Card Number
1

s BT, SRR RIFIEITER, BGOSR — S s AT

Wi“Voltage Ref 15k, WEE N 1, WA LA DY e 3 —4h e pLies i ml, PEm RS

e B ORI, #AEEE)E, BE“Voltage Ref fE i 0, ZEFRHEH R E

“Voltage Ref"fHUE A-1, W\ —HIFEAL=Am T H 71 OAR B .

XXEE ‘Voltage Refl"#idk, WEE N 1, WA LA EZ DY JiE 3 — 4 EE*ILE;%%?‘J‘W FEAE ) T 52

Fm B ORI, #AE S, % E “Voltage Ref" iU A 0, &5 55 & E

Voltage Ref " fHUEA-1, N R4 TR OAR D

Wfi“Voltage Ref2 #6idk, WHEE N 1, WA AW S D038 = f mALIER 1A, P2AEr )i
B LR AR R , flEEE, % E“Voltage Ref" HHEE A 0, EfHEHKERE

“Voltage Ref"fHUE A-1, W\ =FFAL=Am T H I OAR B .

Wifi“Voltage Ref3” sk, BN 1, nT LLBLEZ DY JiE 3 DY Hi EE*ILE;%%?‘J‘W FEAE ) T 52
B LR OAR R, flsEEE, #E“Voltage Ref" HHUE A 0, EfHEHKERE

“Voltage Ref "t Ul J9-1, FANDYRI ML= A m R 77 ORA B

BN DN IB SR 385 A ), e s AR R B AT

R FE AR

B FiRB I, X GTS400-PVs Initialization #bk, 71 ¥% & “Open/Closed Loop” % & 1 N

2, “Servo On/OFF”# E{E [0 00 0]
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b) i BT, SRR RSN ST R,
1 (B FF AR AT

E Block Parameters: GTS400-PVs Iniﬁalizaﬁo-u

GTS Multi. Initialize (mask) (link)

Block for card initialization

Parameters:

Card Number 174

Open/Closed Loop 0: clozed-loop
1: apen—loop
elze: serwo off

Mot 1ionMode rezerved

Serva ON/OFF

1: servo on

elze: zerwo off

[aftl aft2 aft3 aftd]

0™50

[kp ki kd]

kp, ki, kd: 0732787

checked: rewverse

unchecked: normal

checked: rewverse

unchecked: normal

ADC Filter Time
FID parameters
Enc Rewerse

Limit Rewersze

[awizl axis? axis3 awi=d]

Normal | ADC Filter | Amisl | Awis2

bxisd

fxisd

(Oper/Clozed Loop
2

Servo ON/OFF
[0000]
.

Card Mumber

¢) TN i3, [m_L“Display” st B /R B NIE, W F“Display” & &7~ {E h 1t
d) FahgRzhJrHzEash, W -“Displayl” i Bor{E N IE, [ T“Displayl i & or{E N i
e) Faifyrrizsh, W -“Display2” it Bor{E N IE, [ T“Display2 i & r{E N i

) BN = AL AR 7 R,

EMES AR

o g IR I AT

SELES

SR 45 R

Rif - 4

g A

() LR b b S8
LG FEERN T ARV e 3 RAT 07 FLA% AR R G5 A8 A et o A5 P da S ] R SRAr Il 5

GeRE AR, s EhE ] R E matlab P TR b R A T R 2 VR B AR 4 T
1. FEFphp2deg” EHM/E &4 ?
2. AR E FALRE T ) S GRS A S ) ?
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$FAHE PID 1518 1& it
(—) L5 H I
1. &M PID R IEEIRFARENL RS
2. Wit PID&IEATS, $#EHIVURER RSMNMAE, KREHIMEERECN:
(Z) B W &
1. GHP3001 VYjed AT/ E 2%
2. PC (MATLAB-F&)
(=) LLe R

i
Vf

8.56
2

i B VAN E PID $ZEHI ek Kk, IME, DTSR AT S0 A R e AER IR B (FE
FPig AT Al 75 2O DU B B AR 77 Tk AR E e A, TR B R a6 s 8D

(V) sE56 20 1%
1. R¥FIE &% Simulink 17 5256

1) . RGH MATLAB i BRI, SRR 5.1, FE SCHERAF 4 N “Pitch _sim”, ERIA

KAy slx

; -

Step Transfer Fcn
5.1 i HZH e
2) XUdFT I Step ik, ¥ E Final value {50 1
4 Source Block Parameters: Step -
Step
Output a ztep. |

Parameters
Step time:

Initial walue:

o

Final walue:

1

Sample time:

o

Interpret wector parameters az 1-D

[¥] Enable zero—croszing detection

J. [ 0K ][ Cancel H Help Apply

| g

3) sibe\B”, ik Scope tH, #EH ARG ML,

25
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Scope




4 Scope E@u
File Tools Wiew Simulation Help

O GOP®| = A-F- | F@-

TN AN
1

VIVIEVEN Y

0 1 2 3 4 5] 6 7 8 ] 10

Ready T=10.000

4) WHRGAFE, ®it PIDKRIERXY, RHEREEESH.
2. fNPID K IEJG Simulink 17 B 5256
1) RS MATLAB I EMRA, SEMRFWE 5.2, TR ANPID sim”, ERINKELA

sIx

Step PID Transfer Fcn Scope

5.2 ZX%IE P
2) XHHTIF Step £k, W& Final value fE4 1
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"4 Source Block Parameters: Step

Step

Output a atep.
Parameters

Step time:

Initial walue:

o

Final walue:

1

Sample time:

o

Interpret wector parameters as 1-D
[¥| Enable zero—crossing detection

9] | 0K || camcel ||

Apply

3) A PID B A F MM FErk, K 5.3 s

____*'/:ﬁlr”"
Gain
- 1
ot
s
In1 )
Gain1 Transfer Fcn
duldt
Gain2 Derivative

5.3 PID {4k 4
4) X PID #idk, B PID %04 Kp=1.1, Ki=0, Kd=20.

"4 Function Block Parameters: PID Controllerl

e

Subsvstem (mazk)
PID Controller.
Parameters

Ep

1.1

Ei

0

Ed
20

0K || Cancel ||

Lpply
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5) ik kAl B, ik Scope HibL, HE AL M4

E Scope o[ (S ||
File Tools Wiew Simulation Help L
0-BOP® - Q-H-FB-
H

| / — |
0.8 //
0.6 //
0.4 /
0.2/

0

0 20 40 60 80 100 120 140 160 180 200
Ready T=200.000

6) A4ifasE, TN 71.2s, FaiRZE 0, HIHEANO

3. N PID % IE J& SR 3 i S 56

1) DUjedE V&L, RS = 11T

2) 1TJF MATLAB, f£ MATLAB #4179\ gtbox, FT7F gtbox T EAH 1“4
Hover’=>“GTS”>*“1-6 States” N f/“FH_LQR_State 6_P.sIx”, # Hi &0 Szt 1) AL i

GTS400-PVs Initialization
PID Controller1

1 —» 0 + VFront deg >

Pitch Ref. Slider
1

Scope
Real Time Control

a) SEREHIRE IR A

VISR AR SE, 0 PID RZIEIYY, SR HIPURe AR AL . H AR S SEbr i LA A 4
i PID BRIEFAT, SR T RFAMBR i@ 3 (1A ke % 7 1va) S e e e

b) &AL
@ Pitch Ref % Sliderl #3t: W B H AR A
@ PID Controllerl #£8t: ¥t PID & IEIAT;

(3 Real Time Control ##: EWEE —& 2.4 591 1
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@ ORISR OYIEEEHI R, RS =

3) XWdi“PID Controllerl” bk, # & PID 2% 4. Kp=1.1. Ki=0. Kd=20.
"4 Function Block Parameters: PID Controllerl

[e2Sm|

Subsystem (mask)
PID Controller.
Parameters

Ep

1.1

Ei

1]

Kd
20

[

0K || Cancel || BHelp

] Lpply

4) SO ST, BTSRRI AR O B A AR, W Sliderl B

BN 1, (HIBAT 100 B4t A 47, ARG st s
5) X7 Scope, FTFF7RUE 2% W %2 DY e 2 ARTAC A B it 28

e

Fe Tewhs Veew Seulter Help

(1) B %

i H i) 48 240 i H AR5 SMEECTHIESES )
RIZIER o

é}ﬁ / Zii%ﬂi /

. RGiRaE, AT E
\ Kp=200. KI=10\ | 4 1695, pazsinz 0.002, # RGEY

PID # il Kd=10 AR

52 PWENO

Kp=1.1. Ki=0. RGtaE, WA 71.2s, ARGk, WATHS (A
Kd=20 FRARZEO0, HIAENO 10.1s, fazsiRZE 1.36,
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&N 50%

() L8673 S S8 2

1. PID AT HARBIE AT, LI RGN 1 P E AT AL A2 A — M SR R
s T LASEGR FHARBIIZE 73 ik SE DN 28 Gt i) A R F22

2. NSEIMRBY R N 2GR ULE . RS SERR Y RESR PR A R AT R TR AR = R, TR ARR
ZE I JE A T EE SR R AT A2

(EES

a) AN Z AN —E R A

b) RES I S AR, 3 A [R] RS B IE B e (R T T AN [ 5

) T HMUEIFIAFE], LI BRI REE R R G € AT R AE X s

d) RGE=ADLESAATRLTASHRIKFERE, BNESHZIINSETY.
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PARE NRRHRERZ LOR TH

6.1 VUiRE LOR AIRASTH]
(—) S5 H 1)

1. HiE LOQR = HIZs it ik,

2. Wil LQR il g4 VU e 3 AT AR A3
() SLIew %

1. GHP3001 VUjie & KAT1 H 4%

2. PC (MATLAB) ¥ £&;

(=) 358 JH B

1 B NPESIRE TR

VoMM MMM Rahf . RS WA WA RGN IS,
RGUMANEHT Ja. A AU EBEVEEE, WARGUIRESTE GFF I =5 Se6 RS —
DIVLE

P| [0 1 0 0 0 O]fP 0 0 0 0
Bl |0 0 0 0 0 O||P| |-83848 -4.1151 -4.1151 0o [V,
R| |0001 0 0||R 0 0 0 0 ||V
.= |+ (6-1)
R| |0 0000 O0lR 0 16.6667 —16.6667 0 V.
Y| |00 00O 1/|Y 0 0 0 0 ||V,
Y| [0 0000 —|[Y|]| O 0 0 5.9703 |
o
P V,
F>1oooooRooooV
R=001000R+0000V' (6-2)
Y| |000 010 0 0 0 0} "
Y V,
Y]

2. Btk RS Em ARSI

= (LQ—Linear Quadratic) 28 RANPRES T IEZLIEN, fRtrmE2IRELE
A HI AR R R etk IR AR R OO R RS R  — M EE TR, HEF SR
2B RBARGN M T —ME R, TRUEN TN E RS, o LMEE I E S
A BN S ) R, W] DAAR PR PRI R (RIS [A] X (A, &t (0 PR R B R IR e A R .
1) LOR ettt — I L4z il 4% J 28
ZERARGIRES TR (6-1) (6-2) fiw, H—IRESRBIEHIR

u=-KXx

fEF T MR R AR R/ Mb s

J :%LT f[xTQx+uTRu]dt+%xT (t, )Mx(t, )
Hrb Q. M2 I, RAZIEMERME, Qv M 2rald bR S 7] & 1L
FERE, A& n4PRELE, v mygemANDE, Zumhfat, , LupkRE xt,) . BRI
/N, I SeMiE— Hamilton p5%%:
H= —%[XTQX +U"Ru]+ A" [Ax + Bu]

BENGE SAZL RN, AR Hamilton BT R SIS BN 0, Kb F/ME-

a—H=—Ru+BT/”t=0
ou
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Mt 7 B e gz il 5 =
AR AGR

P 7] i Riccati /5 f£3K H
P=-PA-A"P+PBR'B'P-Q
Mt > oo, PEET—ANHEMERM, HP=0, Hit R4 HK Riccati 7 FE L # A :
~PA-A"P+PBR'B'P-Q=0
LQR [ 8 [ fif A — AR OB A 8%, AR ISt e . fhnT DOE I IE ik OB E
R QI R, TEIEHIME 5 RE R A M AE 2 [ HEAT VRS
FIFI MATLAB F LQR SR 3T LAJ7 8. HER R Y LQR HIf--——-K [

2) LOQR 2 IR Ll A vh 5
LQR £ — kM fe I 15 gl i i UBUE RS Q AT ROSRAA ) 4IRS S it B K 5 R GE I RE
BRI R LR . HSL R T LA A IRAS B - AT b A RES S I 5 28 55 5 e h i MR
B R R R S
(VU) S5 5 5%

1. I LQR K IEJG RS B 5Lk
7F Matlab A 2E iR M SCHF, w7 BLI & 2 S R v
1) #TJF MATLAB, fidi“New”->“Script”#i i fniE 2% .

!F MATLAB R2015b - academic u

HOME

E‘ @ (' @Edltor Untitled —— o
| cerc BRI @%a%@@@

FILE =~
cHEF L E FILE| MAVIGATE | EDIT . D % L:EIRUHS'BC“NDH (’D>
Current Folder Breakvpnnts Rin Runand |5 Advance R'_JIE":::'
Name « - v BREAKPOINTS RUN 1
fal ModleTest_siml||= | Untitled | +]
T o
script Ln 1 Cal 1
. _
2) TEZREEAHPEIANG NS, FLRAEA Simulink_State_6.m.
clear;
clc;
If =0.51;
Irp=0.25
Ip=0.52;
Ir=0.45;
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ly =0.52;

Ma=1;
Mp=0.984,

Jp=2*Ma*If*If+2*Ma*Irp*Irp+Mp*Ip*Ip
Jr=2*Ma*Ir*Ir
Jy=2*Ma*If*If+2*Ma*Irp*Irp+Mp*Ip*Ip

Kc =15;
A=[010000;

OO OOoOOo
OO OOoOOo
OO OOoOOo
OO Ok o
OO OOoOOo
O OOOoO

B=[0 0 0 O;
-(Kc*If)/Jp -(Kc*1lrp)/(Ip) -(Kc*lrp)/(Ip) O;
000 O0;
0 (Kc*Ir)/(Jr) -(Kc*Ir)/Q3r) O;
000 O0;
0 0 0 (Kc*ly)ldy;]

C=

—

0;

cOocoocoo
oo o0ooRrtF
cocooro®°
cocoroo®°
orocoo©°
roocooo®©
—

D

1
—

000G0;

1;
Q11=10;Q22=3;Q33=5; Q44=2;Q55=1;Q66=0.1;
Q=[Q1100000;

0Q220000;

00Q33000;

000Q4400;

0000Q550;
00000 Q66;];

coocoocoo
coocoocoo
coocoocoo
[eleNeNoNo)

R=[

o

I
K=1Igr2(A,B,Q,R)
Ac=(A-B*K);

Bc=B:;
Cc=C;

cooohkr
coor ©
or o
R OO
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Dc=D;
sys=ss(Ac,Bc,Cc,Dc);

step(sys)
3) M D@.ﬁjﬁ? THEH Kk IR B
Command Window
K =
-2 5089 -1.5635 0 0 0 0
-1.2740 -0.7664 15811 1.0464 0 0
-1.2740 -0.7664 -1.5811 -1.0464 0 0
0 0 0 0 1.0000 05776
[
(1] 2 &0 2 4 “M'i.:““ 1 2 4 0 1 2 3 i

2. 70 LQR A% IE S 42 il

1) FIFFDUER AT FEHBIE (I Bl MIFFRas &g Nt g s, R FRaus
TR ST )

2) FTIF MATLAB, 7E MATLAB fir 217 %A gtbox, FTFF gtbox T HAH 1“4
Hover’>“GTS”>*“1-6 States” N f{J“FH_LQR_State_6_P.sIx”, i Hi4 ~ St i) A i
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Googol 6 state 4RotorHover LQR Control Demo Position mode of Yaw axis

Initia lee:
GTS5400-PV
Mul.
GTS400-P\s Initislizstion @
Fitch
- ) —
Fich Ref.  Slider Rate Limiter -ﬂ‘ tl
1 J ]_b
Raoll
RollRef.  Slider Rate Limiteri rlﬂl L]
» Lpl-
TravelRefl  Slider Rate Limiter3 4@—>
3 Note:
How to run this demao:
1. Connect the Hardware comectly.
2. Build all the demao.
3. Connect to the target.
4 Start real-time code

Q) SEmPEHIRE TR Y
HNIRE RIS NIRESZE D] LOR 548, 28 H &Rl i 1, ks il DU i2ie 22 1)
e T7 1) S Jre el BE, i DR DY e S A B AR iR S — 2
b) FEF LR
(D Pitch Ref. Sliderl f Rate Limiter i3 % & H bR/ ;
@ Roll Ref. Slider ¢ Rate Limiterl #i3 yi% & HARE S A 5
@ Travel Refl. Slider3 % Rate Limiter3 ik A% € H b i f 5
@ LQR controller #i¥t: LQR il 4%
@meme\mw&LmﬁﬂmAFﬁwm&ﬁﬁﬁﬂﬁﬁﬁﬁﬂ;
® Real time controll f&bk: £ HLZE 2 2.4 5+ 2,
3) HAFHENRESKZEKPNELA (ER: DMOBRREZITETF, EHEZETFRR

i, R NS A O i R, SRR, BREEE (2
o7 matlad S R P A, B E IR R | HTFREIF, b
), DUBERIEHRITENIIAHAI B, W “Scopel” A B E = ANEA (I FHE LRI S
S

4) PR FERIE ‘553 & 1?Jt SATREFT
5) R4k, MMARSREREN, BNABRESREN, WMIARSREEN.
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(1) S8R K

s B 5 \ . SN 7% 1] R S A
T H il a5 5 iR ARG et ‘
SE
RIRIER S / N /
K=
-2.5989 -1.5635 0 0 0 0
LQR %=l 2% | -12740 -0.7664 15811 1.0464 0 0 =We e
-1.2740 -0.7664 -15811 -1.0464 0 0
0 0 0  1.0000 05776
ON) B M [ S8 %

4. SRR BRI B 2 T LR . RS SEPR R RESR AR AN LI VR REFR AR 2 57, AR

238 my

WGV 1 bl TR S
WER T 2% 1E S AN KR,
M AT AR, AL B RGO AR Gl € F R AEX
ARG =NESMAW R T LA FE, SN ESMEsi T,

ZE )R R B R AR AT A
2z

SEAELRMER R

AL A [R] L R I s 2 B T 3 AN [
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6.2 VUiRE LOR JuRAIH]

(—) S5 H 1Y

1. #iE LQR =6 88 5T 71

2. il LOR i gs 3 i D e 3 KAT I B2 A4
() SRR W5

1. GHP3001 VY jig# AT/ E 2%

2. PC (MATLAB) ¥4;

(=) 9256 R

L I SRERE

PSR AL, BRREROBY AR AL, RAREIOR (il
i (R FIERE. BT EERBU M RALNRE, RGHARR: # J5. 2. A4
AR, AR TR

Pl f[o 1 000000 O]|P 0 0 0 0
P| |0 00 00O0GOUO O O|P| |-83948 -41151 -4.1151 0
Pl |1 00000O0UO0TO0O|P 0 0 0 0 v
R| [0 0001000 O|R 0 0 0 0 vf
R|=[0 00000 O0OO|R|+ 0 16.6667 -16.6667 0 vl
R| (00010000 O|R, 0 0 0 0 Vf
Y  |000O0O0OOT1O|]Y 0 0 0 0 b
Y| |0 00 0O0OO0O O0|Y 0 0 0 5.9703
Y| [000000100]Y][ O 0 0 0 |
.
p
Pa
P] [1 0 0 000O0O|R oooo\\//f
R|= 00100000R+0000V'
Y| |0 00 0010 O0|R]||000O0O0]°"
Y Vo
Y
_Ya_

2. M ARSI

2t — kA (LQ—Linear Quadratic) Zf8 RANVIRE T FERELMEN, fRirREUERELE
A AR g ) R . &t IR ER CR A RIAR R — M EE TR, KR SEN
ZAE KRB ARSI HRAE T — P E Rt 775, ATCUEN TRAZ RS, Al UALEE I Eh{E 5
AR RN R ) A, T DAARFERAA FRAN TG BR B A X TE], P R G RE R IR SR E
1) LOR &t =k B s iy il s I 2
ZRAGIRETTENX (6-1)  (6-2) Fin, LIRS RBHEHIR

u=-Kx

{13 an N YERE TR AR B/ Mb:
J :%E f[xTQx+uTRu]dt+%xT (t, )Mx(t, )
Q. MEFIEEMR, RAZLEEMHFE, Q. M7l xR A & A H & KL
FFE, x & n4elRETE, ue m4EmNTE, KimhiEt, , LR x(t,). ZEERERE)
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/N, T SeiE —A Hamilton R4
H= —l[xTQx +U"Ru]+ A" [Ax + Bu]

ELIPNEREF AT S ) Hamllton PREGHEAT IR T IF L FUE N 0, SRt/ ME .
oH

N =—-Ru+B'A=0
M5 B L E 5
u*=R'B"1
ARTH R AR H
A =-Px

P 7] Riccati /5 f£3K H
P=-PA-A"P+PBR'B'P-Q
t, > oo, PEET—ANHMEMERN, HP=0, Hit X% K Riccati 7 FE LA
~PA-A"P+PBR'B'P-Q=0
LQR [ 8 (I fif A — AR OB AT 8%, AR IS E . fhnT DOE I IE ik OB E
R QI R, TEIEHIME S RE R A M fE 2 [ HEAT 1Y
FIFI MATLAB F LQR B 3T LAJ7 {8, HER R Y LQR HIf-———-K [

2) LOQR & IR ALl A vh 5

LQR £ — kM de I 15 g i e UBUE RS Q AT ROSRAA ) 4IRS it BrE K 5 R GE I RE
TRPREL R ALK . H SR WA A RES OB . AT G AR AS B ot 1 15 2% B 5 150 vt 14k e
B R R RS

(V) sk 5820 9%

1. M LQRKRIE)E R4 K

7E Matlab A £F iR M SCEF, BT LA & R Ge B ik B

1) 37JF MATLAB, s ii“New”>“Script”#7 & 4 i 4% .
!fﬁms_m_

HOME

" l‘l‘l_—___—
E‘ @ - @ Editor - Untitled e—— o
P (5 Sa | e @%A%E@@

o 2 b H 01
: 1 Run Section L

e EA LY FILE| NAVIGATE |EDIT - 2
Current Folder Braak'pnnts F!:n Runand 5 Advance R'_JIE":BM

. - -

Name BREAKPOINTS RUN -
fal ModleTest_siml|- | Untitled |+
1 | °
script Ln 1 Col 1
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2) TEgmiEDS P HIAG RS, FELRAEN Simulink_State_9.m
clear;
cle;

If=0.51;
Irp =0.25
Ip =0.52;
Ir=0.45;

ly =0.52;

Ma=1,;
Mp=0.984;

Jp=2*Ma*If*If+2*Ma*Irp*Irp+Mp*Ip*Ip
Jr=2*Ma*Ir*Ir
Jy=2*Ma*If*If+2*Ma*Irp*Irp+Mp*Ip*Ip

> X

11 o

o

[EkN

ol

O ocococoocoocococobk
o

cNoNoNoNoNol=Ne
cNoNoNeoNolSNoNoNe)
cNoNoNoNoNoNoNole]
e keReNeoNoNoNale]
ol YeNoNoNoNoNe)
Soocooooo0°

AOococoocoocoocoocoo©
Soocooroocooco©o

o
Il
=

|
—~r

c*If)/J '—(Kc*lrp)/(Jp) -(Kc*Irp)/(Jp) O;

~
©

ee

=

)/(Jr) -(Ke*Ir)/(3r) 0;

o

c*ly)ny;

coocoocooo
coocoRoo

cooco9G oo

o O
—_

(@]
A
<

cOcocoocoocoooo
coocoococookRrRtk
Ococoocoocooro°
Oo0oo0co0ooroo®
Ococooorooco°
cOcooroocooco®
OoOrRrO0OO0OO0CDOO®
oOrooco0oco0co®
mE=N=RSRSRS NSRS

—_—

O
cOocoococooool

—_

[eNeoNoNoNoNoNoNolle)

[eNeoNoNoNoNoNoNolle]
oo

—_

e

Q11=10:Q22=2;Q33=0.2; Q44=10;Q55=0.5:Q66=0.1;Q77=0.8;Q088=0.6;Q99=0.01;
Q=[Q1100000000;
0Q220000000;
00Q33000000;
000Q4400000;
0000Q550000;
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00000Q66000;
000000Q7700;
0000000Q880;
00000000 Q99];

R= 0;

0
0
1
0

I—‘OOO

1
1
0
0

OOO,—|

]

=1qr2(A,B,Q,R)
Ac=(A-B*K);
Bc=B;
Cc=C;
Dc=D;
sys=ss(Ac,Bc,Cc,Dc);
step(sys)

2. /N LOR 5 1E SZH #2 il

1) FIHFUBEE AT FEHIE (I LW RIFFR 20T RiE e ta sz, Bt F 20
RN ST )

2) 1TJF MATLAB, fE MATLAB #2175 gtbox, F17T gtbox TH A [“4
Hover’=>“GTS”>*“1-9 States” N fJ“FH_LQR_State 9 P.sIx”, # H 0| S 2 i) S i

Googol 9 state 4RotorHover LQR Control Demo Position mode of Yaw axis

Initislize
GTS400-PV
TMul.
GTS400-FVs Initislization
Pitch o
" ([
B /) —
+
Piich Ref.  Slider Rate Limiter B du'dt >
1 ._d EI Right Scoped
1 Fitch_1/s
L -
E]
Transfer Fen EI
Rall
@@%ﬂ —
RollRef.  Sider Rate Limiter1 - du'dt *
% . — =
1 Roll_1/s
I -
E]
_bEITIEnSfEI Fenl

Yaw

Real time control1

-
B A
Travel Refl  Slider Rate Limiter3 4’
3

=-_ - E

1
—» - Left Note:
s How to run this demao:
Transfer Fon2 EI 1. Connect the Hardware comectly.

2. Build all the demc.
Yaw_1/s 3. Connect to the target.
4 Start realtime code

Q)  SEWAE IR T TR A
RS TR IUIREZE R LQR & Hil#s, bl dsiim i SRR, SRda i VU8 e 2 )
e 77 ) S e e il B, W DR DU i LS B AR LS —
b) FEF LR
@ Pitch Ref. Sliderl X Rate Limiter ik Jy 5 & H AR A ;
@ Roll Ref. Slider % Rate Limiterl #3 % & HARES A 5
@ Travel Refl. Slider3 /% Rate Limiter3 #E Ny & H b £ ;
@ LQR controller #5t: LQR %45
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® Front. Right. Back % Left fEEL A 5 1HT Sum B A4 i 4% 4 o 1l 5
® Real time controll #itlt: WA % 2.4 15 2.
3) HFHIRRHKZKPMELLA ER: PMOBREKRET 2F, MHEZEZETFRFR

B, U REASGE) , s B rn i, SSRGS, BFETE (B
2R matlab 3R T BRI A R t, SR B RBGIRFEG) » BITHRENT,
W, DRI AL E, il Scopel " FT BB SAVKA (M. BV ARG [Szm
W

4) WRsERE, s IR E TR

5) ARG, MRS IREN, KNMBESIREN, WMITMESREN.

() LT R
€ g : e | BRSPS R GUR
T H il as 25 (ESX Ry Ny
e
RIELIEARSE / N /
K=
-2.5989 -1.5635 0 0 0 0
LQR #%#ll28 | -1.2740 -0.7664 15811 1.0464 0 0 faE faE
-1.2740 -0.7664 -15811 -1.0464 0 0
0 0 0 0 10000 05776

() LR b b S8

Lo SRR R Bt 26 AT LR Y, R G SEBR T REFR b AN LI PR RE R bn A 2 5%, AR R E
R A 2 R R A A

(EES

) AT A R R A

) BRI S AEANKIAR, 38 B[R] R X IR B T T3 AN 5

K) HIF LRI AR, ALK B I REE R AR Gl € AT PR AR X

) RGE=ANESHATRAATEXN KRR, SMESAIBINGTH.
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