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lgr_controller:
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it (std::isman(lgr_controller

lambda =

rtNaNF ) ;

} else if (std::isinf(lqr_con

lambda =

rtNaNF ) ;

+} else if (lgr_controller_dep

P

4\ MathWorks

18



LAY = & ITENBEADHND

&\ MathWorks'

l//f’('— I,E\E an-l_T%W‘/ﬁ\“
73U X L : IREEZRIET IV, mBLF 2L —X,
x =Ax + Bu 78l
74— kX A
DEE, BEEIR
u=—-R1BTpPx
Simulink € 7 /L — RITRM. HAEBEIEF. KREEB., T—
L= 2 Al
2 out
C/C++3— l‘ if (std::isnan(lgr_controller RA T — E'J V)3 J?‘ XEY EIE |/O7_—\\
lambda = (rtNaNF); /NA Z},K'f"ﬁ
} else if (std::isinf(lqr_con
lambda = (rtNaNF);
+} else if (lgr_controller_dep

19




4\ MathWorks

WEEDOMRILL AV —Z2EF&I S5 XY v b

- ETLTI-ZERZMO U AT LICEERHTE, AEZMRNLTES

C LAV LIRS R ERIABRCEANRAE D0, S
BERBLAR A

20



~

db =
H R

HWREDHRILL 1 ¥V —

73y X LR

O— R4 EER

&\ MathWorks'

21



& MathWorks

mEE{ D E

= an-l—[/f—%lJ'fﬁl]} JL3O UX-[A%%EEéﬁ% j: :/I‘D Z7—7cYU7 }l/ﬂ
A LHEZ1T O EDL D B,
LAHL. T¥RILDaAYFAE—F—F, EHRICEBCIENTERL,

£ - T, ‘E‘bbﬂ—rF‘aﬁ’CnanrLf-J L3 ')ZL\ 3. e L7 £ Rl
L<T. arvhrO—7— XITHDHLEHNDH S,

A7 H AT H 7

@Aj] q I— —l o
L QFE&E s

A bA—=7—F, INzEYRI/ZT

L]

Sl

22



4\ MathWorks

) 7 ILZ A L#HIEE X

E1TEHNOmMs D15 stepss N tER’T
AN HAH A H AT H
> H:\I:FEﬁ
OK OK NG N
Oms 10ms 20ms 30ms

ROONI-FFEINICHEEICETEZRA, BE2zENTE5 2 L,
HEAEWT & TlEAE L,

23



4\ MathWorks

)7 ILRA L2 RIBT S I2IE

- —TEOFFERE Ty Y —EZEEL. 57T8EL. @R =zEHNT 57D,
RAT—EAAZEET 5,

setup() {

pinMode( ); & /r ~ —§'J U ;\J_\_J)LOD
TimeManager: :start_timer( -1 @, TC3_IRQn, . EQL_I—E %EEf;F]J L: 1@5—-&41—_—3— %

TimeManager: :SAMPLING_TIME_STEP_MSEC);

TimeManager::start_timer(Tc *tc, uint32_t channel, IRQn_Type irq_type,
uint32_t sampling_time_step_msec) {
pmc_enable_periph_clk((uint32_t)irq_type);
TC_Configure(tc, channel,
. ,. | ._ 1T ); X Z @3 — FlZArduino
uint32_t rc = ( / 2 / 1eee) * sampling_time_step_msec;

TC_SetEC{tc, cHannel, rc); | - - - Due}zﬁ @D d— F T‘\—a_o
TC_Start(tc, channel); < ,r - yﬁ’ﬁ%}%iﬁ L: J: 5
tc->TC_CHANNEL[channel].TC_IER ;

—_ — N\ = >
tc->TC_CHANNEL[channel].TC_IDR ; T —1— l\ @D W‘/ﬁ\“b\gb U
NVIC EnableIRQ(irq_type); i —g—o

TC3_Handler() {

2A <=8 IAARTHEUHE NS EHED
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y=%u ylk]l = ylk — 1] + K; - ts - u[k]
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)

yvlk] = ylk — 1] + K; - ts - ulk]

}

integrate u(
Ki = 2.0;
ts = 0.01;

y = 0.0;

y =y +Ki* ts * u;
return y;

(2o

differentiate u(
Kd = 2.0;
ts 0.01,;
y = 0.0;

uil-= 0.0;

y =Kd* (u-ul) / ts;
ul = u;

return y;
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C/C++a—F

[2x1]

out

Igr_controller :

if (std::isnan(lgr_controller
lambda = (rtNaNF);
} else if (std::isinf(lqr_con

lambda = (rtNaNF);
} else if (lgr_controller dep
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Main()

{
ADC_Init();

PWM_Init();

Serial Init();

ETFNERI—FICEET VLAY Yy 7 RITEMEDBRILERNZEND

Controller initialize();

‘ ADC

‘ Serial

InterruptServiceRountine 20ms()

{
ADC_Read();

Serial Read();
Controller step();
PWM_Write();

Controller—>| PWM ‘

20ms & HA
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pinMode ( - )5
TimeManager: :start_timer( , @, TC3 IRQn,
TimeManager: :SAMPLING_TIME_STEP_MSEC);

invert pendulum_controller.initialize();

pinMode(

digitalWrite(

SPI.begin();

setup(BE#IE. ¥4 A VEITHB L THoRMICIELITEITIND,
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oid TC3 Handler() {
TC_GetStatus(TC1, @); uint8 t SPI_data[OUTPUT DATA SIZE] = {
SetEncoderSignal Quanser.create_set _encoder_signal(now time);
ic Quanser_Info previous_sensor_data; SPICommunicator.convert volt to SPI(
volt, SetEncoderSignal Quanser.set encoder @,
::get _time(); SetEncoderSignal_Quanser.set_encoder_1, SPI_data);
(int)now time % 2) == 1) {

.

digitalWrite(LED BUILTIN, LOW); SPI beg1nTran53ct10n SplB]

\.

_ r Ly 1 _' -
- else { S W) ;

digitalWrite(LED E

float input for controller[2] = {}; Quanser_Info quanser_info;
input_for_controller[@] = previous_sensor_data.theta; SPICommunicator.convert_data_to Quanser_Info(SPI_data, &quanser_info);
input_for controller[1] = previous_sensor_data.phi;
previous_sensor_data.theta = guanser info.theta;
previous_sensor_data.phi = quanser info.phi;
invert pendulum controller.setout(input_for controller); previous_sensor _data.status = quanser_info.status;
invert_pendulum_controller.step(); previous_sensor_data.current = quanser_info.current;
double volt = invert pendulum_controller.getu();

TimeManager: :count_time();
it (now_time
volt = @.9;
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single [4x1] single f single
P state volt > L )
[4x1]
u
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ExtU lgr controller deploy T {

ExtY lgr_controller deploy T {
out|2];

ExtU lgr controller deploy T lgr controller deploy U;

lgr_controller_deploy: : setout( localArgInput[2])

{ lgr_controller_deploy::getu()
lgr_controller deploy U.out[@] localArgInput[@];
lgr controller deploy U.out[1] = localArgInput[1]; return lgr_controller_deploy_Y.u;
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PLATFORMIO wew PROBLEMS Sl

» PROJECT TASKS |-- SPI @ 1.0
> ®J Default Building in release mode
v 53 due Checking size .pio\build\due\firmware.elf
Advanced Memory Usage is available via "PlatformIO Home > Project Inspect”

v B General : ]  2.9% (used 2892 bytes from 983064 bytes)

O Build : 5.2% (used 27316 bytes from 524288 bytes)
[SUCCESS] Took 1.80 seconds

“ Terminal will be reused by tasks, press any key to close it.

O Upload
O Monitor

~~ PROJECT TASKS CURRENT: upload_protocol = sam-ba
> @] Default Looking for upload port...
v 5] due ﬂutotdetected: EE?PM
~ : Forcing reset using 1200bps open/close on port COM4
Genera Uploading .pio\build\due\firmware.bin
© Build Atmel SMART device 0x285e@a60® found
© Upload Erase flash
. done in ©.032 seconds
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