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$ cd ~/choreonoid/ext
$ mkdir TurtleBot?2
$ cd TurtleBot?2

‘0

* > bO—7D1ER
$ gedit TurtleBot2JoystickController.cpp &
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Sevv7avio-3
** SimpleController 7 7 X Zff7& L, EI
** cnoid/SimpleControllerz A 7 J)L— K

T —LiNy REfER
** cnoid/JoystickZz A 7 JL— R

** [wheelNames] EEFIC R A — )L & IEHN
** [Kobuki.body] R®D [nhamel] TIEEL7TcHhA —ILRAZTIEE
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<cnoid/SimpleController>
<cnoid/Joystick>
<fmt/format.h>

using namespace std;
using namespace cnotid;
using fmt::format;

class TurtleBot2JoystickController : public SimpleController

{
static const int WHEEL_NUM = 2;

const string wheelNames[WHEEL_NUM] = { "wheel_left", "wheel_right" };
Link::ActuationMode actuationMode;

Link* wheels[2];

Joystick joystick;

Body* body;




Oy bA—5DEEG

% inttializeFHcay bOo— > DO#EAML

S| HMDoEFBELT, avhbO—>&ORYy FEDOAEADIC
HEIREER = EE

** [body = io->body()]
% bodyE TIL DB % ER1F

#* [lactuationMode = Link::JOINT_TORQUE]
» BRI ML Y ZIEDIBEICERTE

o [option = io->optionString().

IV MA—FF TV 3 v ERE
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class TurtleBot2JoystickController : public StimpleController

{
/ BRHEDE S (TE
public:

virtual bool intttalize(SimpleControllerIO* 10) override
{

ostream& os = 10->0s();
// BodylB¥ENTS.
body = io->body();

/DD OF1IITI—U3VE—RERTE
actuationMode = Link::JOINT_TORQUE;

// D 0—2FT23>DEE

string option = 1o->optionString();
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v hO—SA T3 VDERTEET,
JF1ITI—3VE—RKRZEE

[

[velocity] ® L < (& [position] : Link::JOINT_VELOCITY

[T

[torque] : Link::JOINT_TORQUE
o TNLIA  Warninge B0

4

%*
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if(loption.empty()){
// AR 0O—SFA T3 VRETHVER
if(option == "velocity" |} option == "position"){

// velocityD\positionMIEESINTL\DIBEE
actuationMode = Link::JOINT_VELOCITY;

} else if(option == "torque"){
// torqueMNIEESINTULDIES

actuationMode = Link::JOINT_TORQUE;
} else {
// EEENDIZE
os << format("Warning: Unknown option ¥"{}¥".", option) << endl;
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* FAENERENIGIC EDIRBEH ZIEREE LTED DVRD S

VR IRREZEZY
NO_ACTUATION ExEn L (BARAIE 7 Y — DIREE -
JOINT_EFFORT FEEICE X 2w MLy hiES1E Link::u()
JOINT_FORCE JOINT_EFFORT & Btk (EHHBIEIR) Link::u()
JOINT_TORQUE JOINT_EFFORT & Rk ([EI#xBEERA) Link::u()

JOINT_DISPLACEMENT ey (BEAE, BEiitERIE) HIEHIE | Link::q_target()
JOINT_ANGLE JOINT_DISPLACEMENT & [E#% ([E1#xRSEGA) Link::q_target()
JOINT_VELOCITY FHEDBREXF 7ty NRENIESE Link::dq_target()

1)~ o g 2z arh [ — 45 )
JOINT_SURFACE_VELOCITY %)%/@7 igﬂ%t;ﬂ;ﬂ_g@éf%[‘/f’:ﬁ{fjﬁjj]%%fé% Link::dq_target()
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o* [wheels[1] = body->link(J > 2]
DIEREEE5Z3 ) vy DEIF
o [wheels[i]->setActuationMode(actuationMode) ]
SO DT I FaI—a3vVE—- RERTE
** [1o->enableOutput( > )]
Uit savhO—-—Ih6DEANLEFML
CEMELTWERWE D Vo HEIHNE L
e AB, ARBDDEZEDIZE,
** 10->enableInput('J > D)
% 10->enableIO(J > D)
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for(int 1 = ©; 1 < WHEEL_NUM; ++1){
/] R™T—=ILY) VD ERNE
wheels[1] = body->link(wheelNames[i]);
if(!'wheels[1]){
/] DYV OMNEISTEELVNIES
os << format("{0} of {1} is not found.", wheelNames[1], body->name()) << endl;
return false;

}

/] RA—ILD7PODF1ITI—Y3a3VE—RZERTE
wheels[1]->setActuationMode(actuationMode);
// R —=ILIEXW T BEHD =B
1o->enableOutput(wheels[i]);

}

return true;
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% [joystick.readCurrentState()/
DV IART A4 YT DIREEEE
CEVIAARTA VI DEALEZERTE

% pos[0] : t&H[E
% pos[1] : it =
o [if(fabs(pos[i]) < 0.2)]

WA RTA Y EEBELTUVERVGS j(%) o
ETFDIEEDLHVEC ZEDDH B8, EHEUL LD ITHIEH
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virtual bool control() override

{
// T3 RXT YD DIKRE
joystick.readCurrentState();
double pos[2]; // YA A RXRFT v IDEIE
for(int 1 = 0; 1 < 2; ++1){
// VAT XXT v ODERE
pos[i] = joystick.getPosition(
L =0 ? Joystick::L_STICK_H_AXIS : Joystick::L_STICK_V_AXIS);

if(fabs(pos[i]) < 0.2){
/ ZALEN0.2KEDEZES
pos[i] = ;
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% [if(actuationMode == Link::JOINT_VELOCITY).
W TOFAT—avVE—RD,
[Link::JOINT VELOCITY] M &5 & HIE
@ [V D->dg target()] ICHESFIEZEZ 5
[static const double K = 20.0]

‘0‘ V 3 /r ZT’( ‘/ 70)”_;\1%
* [CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FACTORY (D S X %)l
o v7)bav -2 & LTH AR
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i1f(actuationMode == Link::JOINT VELOCITY){
POFI1I—3a3VE—RMNvelocitDIBa
static const double K = 20.0;
wheels[0]->dg_target() = K * (-pos[1] + pos[0]);
wheels[1]->dg_target() = K * (-pos[1] - pos[0]);

return true;
s

CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FACTORY(TurtleBot2JoystickController)
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WIERLIZY—2774)LEBLCTa4LZ YD
[CMakeLists.txt] ICLLUF Z3ED0

** 1177¢, [add _cnoid _simple controller
(Jv+O0—-5% J77IL3R)]
add_cnoild_simple_controller

(TurtleBot2JoystickController
TurtleBot2JoystickController.cpp)

o [CMakeLists.txt] DT WIHEIE, FIRIERZET1TS
$ gedit CMakelLtists.txt &
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2 EBIEMNTZRS, ChoreonoiddEJIL K %175
$ cd ~/choreonoid/build
$ cmake ..
$ make

** [~/choreonoid/build/1lib/choreonoid-1.8/simplecontroller]
_f4 L2 b UICYER L7z [TurtleBot2JoystickController.sol
/f )1/75\6-% 5 b\ﬁEnlb\

$ cd ~/choreonoid/build/lib/choreonoid-1.8/
simplecontroller

$ Lls TurtleBot2JoystickController.so



N
TurtleBot2D/ab -3

PS40 hO— 3 ZUSBTPCIC ik

» TurtleBot2 7RI 7 b %L
$ cd ~/choreonoid/
$ choreonoid ext/TurtleBot2/project/TurtleBot2.cnold

SERLIZaY PO—-FZF/AAE
oV NO—Z 74 TL%EEN
o favbOo—ZFVa-I)U] 5
[TurtleBot2JoystickController.so] 7 3iEiR
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%* cnoid/RootItemz A 7 JL— R
PTATLYY —HOFHROORY b ZEIS
** cnoid/SimulatorItem@ A 7 JL— K
WTIOTATRYIAL—2T7ATLERE
o [SimulatorItemx simIteml
® EITHRDV I 2L —274 TLEEEM
% [const double d = 0.115]
o MLy FIBEO¥X D DEZEIMNT 2 EE
** [const double Kp = 48.0]
o LLBIER E&INT 5 B

NS
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<cnoid/SimpleController>
<cnhoid/RootItem>
<cnhoid/SimulatorItem>
<fmt/format.h>

using namespace std;
using namespace cnoid;
using fmt::format;

class TurtleBot2StraightController : public SimpleController

{
static const int WHEEL_NUM = 2;

const string wheelNames[WHEEL_NUM] = { "wheel_left", "wheel_right" };
Link: :ActuationMode actuationMode;

Link* wheels[2];

Body* body;

SimulatorItem* simItem;

double startTime = 0.0;

const double d = 0.115;

const double Kp = 48.0;
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%* [ostream& os = to->0s()] D5
[10->enableOutput(wheels[i])] F T,

[

[TurtleBot2JoystickController)] & [E#k

™

o [startTime = 0.0]

oI lL—Y 3 VHEBEE ORI

public:
virtual bool initialize(SimpleControllerIO* 10) override

{

// TurtleBot2JoystickController & [Al %k

// BB EREOFHEAE
startTime = 0.0;

return true;
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o startBE A TRootItemZ BV
& Initializef¥TIE, RootItemZTENEBETE4LY

o [Item* robotItem =
RootItem:: instance()->findItem("TurtleBot2")]

%0 TurtleBot2& WD BFRD 74 T L%ZEUS

o [simItem =

SimulatorItem::find ActiveSimulatorItemFor (robotItem)]

S ETFHDVI AL —42 74 TLEEE
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virtual bool start() override
{
// TurtleBot2& WL\ D RAIND 7 1 7 L ZEUS
Item* robotItem = RootItem::instance()->findItem("TurtleBot2");
// E2THFDI=ZaL -7 07 LTRSS
simItem = SimulatorItem::findActiveSimulatorItemFor(robotItem);

return true;
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o EBHAXOFRLDIRE Zvx, IEEIBAREZ*vat T3
% [startTime

SIHEDY I L - g VvEBEESRTE

virtual bool control() override

{

m

simItem->simulationTime()]

/] BIEOPRLOREvx(m/s), hellAEREva(rad/s)
double vx, va;

va = 0.0;

vx = 0.3;

if(actuationMode == Link::JOINT_VELOCITY){
// POF1I—3a3YE—RMNvelocityDIBE
// BEIHREDIEDERNEH
double dg_target[2];

if(startTime == 0.0){
// BRREENe.0NIEE
// BRRREICIRENDY =1L —2 3 VREZERE
startTime = simItem->simulationTime();
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o [if(simItem->simulationTime() - startTime > 2.0)]
S*Ial—YavERT2MRBRELIENFI VY
o 2MERB L TLIE, EIE
S 2MBBLTVLERITNIZL, B
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if(simItem->simulationTime() - startTime > 2.0){
// RERME - BREAN2.0KDKXTFVIEE
/! EEDRT—IVDIERIEZO.0CEEE
wheels[0]->dqg_target() = 0.0;
wheels[1]->dq_target() = 0.0;

Felseq
dg_target[0] = Kp * (vx - va * d);
dg_target[1] = Kp * (vx + va * d);
/] EREOR T —=ILICETEZEEX3
wheels[0]->dq_target() = dg_target[0];
wheels[1]->dqg_target() = dg_target[1];

}

return true;

}s

CNOID_IMPLEMENT_SIMPLE_CONTROLLER_FACTORY(TurtleBot2StraightController)
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** TurtleBot2StraightController.cpp& EJL K L7z 5,
2—IF)VTCULTFOa~Y Y M &ELT

$ cd ~/choreonoid/

$ choreonoid ext/TurtleBot2/project
TurtleBot2_Stratight.cnotid
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POMEERELZ1To7T707 5 L%25EI(C,
UTogEed53 bO—Z 2R LTIy

o 7 74 J)LZ : TurtleBot2TurningController.cpp
* O~@DIEICENME
@ 2¥WHEEE
2 90° AIlrls
3 2MHEEHE
@ 90° EhElE
& 2MHEEE
® =1k
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** TurtleBot2TurningController.cpp&® EJL K L7z 5,
2—IFIJILTCULTFOa~Y Y M EELT

$ cd ~/choreonoid/

$ choreonoid ext/TurtleBot2/project/
TurtleBot2_Turning.cnoud
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% [control] BE&D
223 [double vx, val D
BE=RICEMT S

if(simItem->simulationTime() < 2.0){
// V=2 —TYaVERAMRSsSKENIES. B
va = 0.0;
vX = 0.3;

Yelse if(simItem->simulationTime() < 2.2){
va = vx = 0.0;

}else if(simItem->simulationTime() < 2.7){
// 90° ATE(D
va = -2.41;
vx = 0.0;

}else if(simItem->simulationTime() < 2.9){
va = vx = 0.0;

}else if(simItem->simulationTime() < 4.9){
// 2sfEIEE
va = 0.0;
vxX = 0.3;

}else if(simItem->simulationTime() < 5.1){
va = vx = 0.0;

}else if(simItem->simulationTime() < 5.6){
// 90° EfiE[el
va = 2.55;
v = 0.0;

}else if(simItem->simulationTime() < 5.8){
va = vX = 0.0;

Yelse if(simItem->simulationTime() < 7.8){
// 2sfEIEE

va = 0.0;

vx = 0.3;
}else{

// =1k

va = vx = 0.0;
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o BERANTERE T30 EEEE RS,
EEICELESEILETEHEEDUNIBEZITS
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** cnoid/Camera’z 1 7 J)L— K
o WX ZBREEE
% [CameraPtr cameral
0 X IBRIEINEEL
%* [std::shared_ptr<const Image> prevImagel
o BEDERIEINE R
o* [int cnt[3]1]
S EBRNDORE, BE, EEOEEEINT 3E25
%* [static const int TARGET = 15000]
SELETIRKETCORED BERE
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<cnoid/SimpleController>
<cnoid/Camera>
<fmt/format.h>

using namespace std;
using namespace cnoid;
using fmt::format;

class TurtleBot2StopLineController : public SimpleController{

static const int WHEEL_NUM = 2;

const string wheelNames[WHEEL. NUM] = { "wheel left", "wheel right" };
Link: :ActuationMode actuationMode;

Link* wheels[2];

Body* body;

/] NAST N IIBHBINE

CameraPtr camera;

// iG] O BHRMSHE E
std::shared_ptr<const Image> prevImage;
// BERADOIT L —. H. EEOHDBMNELN
int cnt[3] = { 0, 0, 0 };

const double d = 0.115;

// PIDHIE D FREX

const double Kp = 48.0;

// BERAOBROBR(E

static const int TARGET = 15000;
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** [camera = body->findDevice <Camera>("/1X>%&")]
% LineTrace 1 X 2 &
** TurtleBot2.bodyNDH X SR %EISRE

g [10->enableInput(camera)l]

PAXTHLDOIY A= ANDADEBMEL

public:
virtual bool initialize(SimpleControllerIO* 10) override

{

// TurtleBot2JoystickController & [A%k

// LineTrace N X S Z 1S

camera = body->findDevice<Camera>("LineTrace");
// AAXASHOIVEO—-—~"DODANZEBRL
1o->enableInput(camera);

return true;
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%* [onCameraStateChanged()]

SRe, HE, HEDEEZES

% [if(cnt[1] > TARGET)]
O EBENOBEOEHODEEMEL ) KL E D MHE
o KEIThiL=IE
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virtual bool control() override

{
double vx, va;
va = 0.0;
vX = 0.3;

// BBEBOISG ZEIS

onCameraStateChanged() ;

if(actuationMode == Link::JOINT_VELOCITY){
double dq_target[2];

dg_target[0]
dg_target[1]

Kp * (vx - va * d);
Kp * (vx + va * d);

wheels[0]->dqg_target()
wheels[1]->dqg_target()

dg_target[0];
dg_target[1];

if(cnt[1] > TARGET){
// B E>5EIE
wheels[0]->dqg_target() = 0.0;
wheels[1]->dg_target() = 0.0;

}

return true;
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** [if(camera->sharedImage () != prevImage)l

@ DA S EBDEH S NI-H D

camera->constImage( )]

% [const Image& image

o DX S EGRZEE

DX funsigned char* src = (unsigned charx)image.pixels()]

S EEDIEZEILTEDT— 2EE
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void onCameraStateChanged()

{

size_t length = 0;
if(camera->sharedImage() != prevImage){
/] DAXASBBERNEHFRINHESR
const Image& image = camera->constlImage();
if(!'image.empty()){
// DAXASBEERARNS TS CEZS
tnt width, hetight;
// BERDOY 1 X ZEES
height = image.hetight();
width = image.width();
length = width * height * image.numComponents() * sizeof(unsigned char);

}

/] BEERDIE D CILCEDT —SF =S
unsigned char* src = (unsigned char*)image.pixels();

// JL—. B. 880HD 7~ A5 n¥ERb
cnt[0] = cnt[1] = cnt[2] = 0Oy

// RGB{E#ZHAED 5]

int rgb[3];
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% rgbfic%!ICRGBDE % #&
o BEBRADKE, A, EEOM TS

% cnt[0] : JKEBEDE

o cnt[1] - HEBODOI

o cnt[2] I HBDH
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/] T RIL—T

for(int 1 = 0; 1 < length / 3; ++i){
// RGBMDE % #& i
rgb[0] = (int)src[1 * 3];
rgb[1] (int)src[i * 3 + 1];
rgb[2] (int)src[i * 3 + 2];

1f((rgb[0] >= 100 and rgb[0] < 180)
and (rgb[1] >= 100 and rgb[1] < 180)
and (rgb[2] >= 100 and rgb[2] < 180)
and abs(rgb[0] - rgb[1]) <= 10
and abs(rgb[1] - rgb[2]) <= 10
and abs(rgb[2] - rgb[0]) <= 10){
cnt[O]++; /] DU —DRERENDD VK~
yelse if(rgb[0] >= 180 and rgb[1] >= 180 and rgb[2] >= 180){
cnt[1]++; // BORBE DDV~
}else i1f(rgb[0] >= 170 and rgb[1] >= 170 and rgb[2] <= 100){
cnt[2]++; // EEBORENENDY K~
}

}
// BIBHE® B

prevIimage = camera->sharedImage();
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AL — g VEIEEC, BEHISEELT-
18, ZEEOM %= HAL

L

virtual void stop() override

{
for(int 1 = 0; 1 < 3; ++1){
cntfi] = 0;
+H
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** TurtleBot2StopLineController.cpp’= EJL K L7z 5,
2—IFIJILTCULTFOa~Y Y M EELT

$ cd ~/choreonoid/

$ choreonoid ext/TurtleBot2/project
TurtleBot2_StopLine.cnotid



* PIDFITH C{ER T 228 %=

=

=
S diff R, diff L : REE
** integral[2] : &

** derivation[2] : WME
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<cnoid/SimpleController>
<cnoid/Camera>
<fmt/format.h>

using namespace std;
using namespace cnoid;
using fmt::format;

class TurtleBot2TurnLineController : public SimpleController

{
// TurtleBot2StopLineController & [A%k

/] DA LRTYTIRINER
double dt;

// PIDIE D E &

const double Kp = 48.0;

const double Ki = 0.0092;

const double Kd = 0.00015;

// BEHRADOBRDOBEME

static const int TARGET = 10000;
// HIlOl & BEDREBIRINE I
double diff_R[2] ={ 0, 0 };
double diff_L[2] = { 0, 0 };

// REDEBEDEBINE L

double integrall[2] = { 0, 0 };
/! REDMDERINE E

double derivation[2] = { 0, 0 };




H————————
PID# 4

o AHDEOHIEZE R NMEE BIZEEE DRE, REDESD,
REDWHD DIDDEZRTITS HIH
** P (Proportional) : Lt{IHIE
S IERE L TWVWDBREFE]L
1 (Integral) : &% H1H
P REE TCICERINCEREZIEL
* D (Differential) : % #I1E
O INDSFHETIERELIELE
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¢ dt = io->timeStep()

PRI AL E2DEALRATY THEEE

public:
virtual bool intitialize(SimpleControllerIO* i0) override
{
// TurtleBot2JoystickController & [@#k
// LineTrace D X S &E WS
camera = body->findDevice<Camera>("LineTrace");
// MASOIRO—-—"DODANDEBNIL
1o->enablelnput(camera);
/] DA LRXTYvITDERE
dt = to->timeStep();
return true;
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o diff_L[O] = diff_L[1]
* BB DREME T

o» diff_L[1] = TARGET - cnt[1]
o REEZIRE (BEE- A20EE)

** integral[0] += (diff_L[1] + diff_L[0]) / 2.0 * dt
* REDEDEZTHIF
o ({((&FHoRZE -FIEORE) / 2 }* KEfE)

¢ derivation[@] = (diff_L[1] - diff_L[0]) / dt

P RBEDHMMEZIG © (BRFDORE - REDRE) / 5HE)
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virtual bool control() override

{
double vx, va;
va = 0.5;
vX = 0.3;

onCameraStateChanged();

// HIBDREEEEE

diff_L[O] = diff_L[1];

// BEDOREZEE(BEE - TYYE)ZES

diff_L[1] = TARGET - cnt[1];

/! REDBEDMEENS. RE=DEDMME = (( RFORZ + siIDDORZE ) /7 2 ) ~ BE
integrall[0] += (diff_L[1] + diff_L[0]) / 2.0 * dt;

/! REDHDEZNG. REDWNE = ( RFDOREZ - AILORZ ) / KE
derivation[0] = (diff_L[1] - diff_L[0O]) / dt;

diff_R[O] = diff_R[1];

// BEODREZ=E(BEE - TYYE)ZES

diff R[1] = TARGET - cnt[1];

integrall[l] += (diff_R[1] + diff_R[O]) / 2.0 * dt;

derivation[1] = (diff_R[1] - diff_R[0O]) / dt;
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* PID#HIMENIC &L V) IEHEZ B
o LB X (RE - feEHRE)

P IREDKREZT WD, 2500 TEI->TWS
CHEDPTEY X REDHEDE X hEEhRE
P MO ER X REDWDE X HelElR,
M (actuationiode = Link: 30T VELOGTTV)

// BAEIRE DI HIEI&INEZY
double dq_target[2];

Mdr Mg

// PIDHIAH
dg_target[0] = Kp * (vx - (va * d * diff _L[1] / 2500)) + Ki * (integral[@] * va * d) + Kd * (derivation[@] * va * d);
dg_target[1] = Kp * (vx + (va * d * diff_R[1] / 2500)) + Ki * (integral[l] * va * d) + Kd * (derivation[1l] * va * d);

/] EREDRA—ILICEREZS5Z D

wheels[0]->dq_target() = dq_target[9];

wheels[1]->dq target() = dq_target[1];
}

return true;
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o diff R[1] = diff L[1] = ©
o REDHHAL
*¢ integral[i] = derivation[i] = 0

P REDENME, REDWAMEDHEAL

virtual void stop() override

{

for(int 1 = 0; 1 < WHEEL_NUM; ++1)A{
diff_R[1] = diff_L[1] = 0;
integral[i] = derivation[i] = 0;

}

for(int 1 = 0; 1 < 3; ++1){
cnt[i1] = 0;
}
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** TurtleBot2TurnLineController.cpp’= EJL K L7z 5,
2—IFIJILTCULTFOa~Y Y M EELT

$ cd ~/choreonoid/

$ choreonoid ext/TurtleBot2/project
TurtleBot2 TurnLine.cnotid



24V MU —R |25
X urtleBotZStopLLneController cppeSE|C,

1 EHEBDIR T3 L,
ZOM%ZEETIHAA b O—F 2B LT 72T Ly

% 7 74 )L : TurtleBot2AutoController.cpp

o EE(E : 1700

** TurtleBot2AutoController.cppZ EJL K L7z 5,
AV ML =R %ETH>THTLTIET W

$ cd ~/choreonoid/

$ choreonotid ext/TurtleBot2/project
TurtleBot2_ Autorace.cnotid



—
A4V ML—=Z2ADIF 71k

* matplotlib-cppZ{ER L7 Z 71ERK

** matplotlib-cppx= %7

— K

o [matplotlib-cpp®D 1V Xt —JL AL . docx] =SHR
S 7717075 L [plot.cppl] ZE1ER

oo Xeh 7z BFEIT, Yz X, YEZEL, /757270y b

W HRAPAG T 7AIVIE, 018 T &ITX, YRR Z BS
% [plot.cpp) ZAVINAIL - EITTBTILZRIZ Y T K

[plot.sh] Z1ERY
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927707354

% [vector<double> t, x, yl

7 FAINDDSFERAATMEERINT B 7=,
BHIES & LTES

m

Qe [string cmd = "pwd ! tr '\n ' '/'"]
SHLYVENTaLZ NYVEBOT VR
oowdI VY RETEDODEEL HIFHRITHAD O,
trAYY RTITaO— K% / [CER
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<fstream>
<matplotlib-cpp/matplotlibcpp.h>

using namespace std;
namespace plt = matplotlibcpp;

int main(){
cout << "matplot start" << endl;

/] D7 1ILHA

sring fileName = "plot.tsv";

// BBIDER

vector<double> t, x, y;

/] BTRXEYID DT —IIBNEE
string tmp;

/] D7TIVAETTNDES

FILE* fp;

/] NNvI7HaX

static const int BUF_SIZE = 100;
char str[BUF_SIZE];

/! MUY RTLDORVOREBIVIYE
string cmd = "pwd | tr '¥n' ‘'/'";
int cnt = 0;

o
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927707354

@ [fp = popen(OVVER, 917)]
o 24 TITIEUI T ZI8%E
Qpr i BERDEFAAD, w BEADICEZTIAD
o JOoeREF-TVL,
ALY bT4 L7 MBI Y FZ2ETT
o [fgets(HAT —IBMEH, N1+, J71ILR1U )]
0OV REREZ11TT DA
% [pclose(fp)l
o JO0tx%/0—X
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927707354

o [ifstream ifs(filePath)] : 7 7AIL%EGAIAD
& [Tif(ifs.fall()] : 7 7 A ILERAAAITEKB L =D HIE
o [plt::xlabel(SARILR)]  XERD T NILZEERTE

o [plt::ylabel(SARILEZ)] : YEHD T NILERTE
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// D7 TILINX
string filePath = "";

if((fp = popen(cmd.c_str(), "r")) !'= NULL){
// JOCRZzA—-—T2LIVIYRERERT
while(fgets(str, sizeof(str), fp) != NULL){
// OV Y RBREITIFOHRMSIAD
// DLYTa L OKRVUDOEE
filePath += str;
}
// FO0EX=ZH00—-X
pclose(fp);
}
// TALORURBED 7 AMILBZER
filePath = filePath + filename;
/] D7 EHRIIAD
ifstream ifs(filePath);
if(ifs.fatll()){
cerr << "Failled to open file." << endl;
return false;

}

plt::xlabel("T");
plt::ylabel("X, Y");




T —
927707354

o [getline(F—9EBIRY —L, F—9IBMNXZ7,
Xt XF) ]

PADZAR) — LD EXFEHAAA, XFHNIEH
o* [t.push _back (F&#E)] : BHRYERS!t, x, yIT(E & &5
o t(time) : 1518, x(X#h) : 2518, y(YEh) : 35
o [plt::plot(Xsh, YEH, ROE)]
SCBEIBELTC/Z7Z70Y K
o [plt::show()] 7OV LT T 7DFRRK

m
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while(getline(ifs, tmp, '¥t')){
if(ifs.eof()){

ifs.close();

break;

} else {

if(cnt == 0){
t.push_back(stod(tmp));
cnt++;

} else if(cnt == 1){
x.push_back(stod(tmp));
cnt++;

} else if(cnt == 2){
y.push_back(stod(tmp));
cnt = 0;

plt::plot(t, x, "b");
plt::plot(t, y, "r");
plt::show();

return 0;
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9527095 LDELT

o [plot.sh] 7 714 IL=1ERK

#/bin/sh

# hLYRT LU OKRYDES

cwd="'dirname "${O}"'

# AX/SXAREINEIBEGS, BX/I X EEE

expr "${0}" : "/.x" > /dev/null }| cwd='(cd "${cwd}" && pwd)'

# YER L Teplot.cpp D 7 TV E DV INTIL - 1T

g++ ${cwd}/plot.cpp -I/usr/include/python2.7 -1stdc++ -1lpython2.7 -std=c++11 && ${cwd}/a.out

% [plot.sh] DET

$ cd ~/choreonoid/ext/TurtleBot2/
$ ./plot.sh



9527095 LDELT

% [cwd='dirname "${0}"']
WIEEELET77AILDT4 LY MY INZREES
% ${0} I EITT7 7 AMILE



.
I 727005 LDET
o [expr "${0}" : "/.x" >
/dev/null !! cwd='(cd "${cwd}" && pwd)"']
o [expr X273 : FRRKE] TXF¥ %=
* /  FRXF
» . ERDIXF
oo x L OEIA EoDig ) R L
@ [> sdev/null] I ZELDHEROZEZAALHE
% lTcd TeLDOKJISR & pwdl

PNTTFAILDBEETDETA LT MYICEEIL,
st /N 2 & EUiS
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9527095 LDELT

o* [g++ ${cwd}/plot.cpp -I/usr/include/python2.7
-lstdc++ -lpython2.7 -std=c++11 && ${cwd}/a.out]

@G+t C++aAvNNA 7T VR

-1 Ay ZEIETN

-1 TATZYEY Y

o —std=c++11 : C++ 11D BE = BW1L
% ${cwd}/a.out I TERR S N7 74 )L & ETT
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o TurtleBot2TurnLineController & EFRDECIRZ 1T S
 PIDHIHO B D AZEE

2 LUTDOA Vo IL— KZEIED
** cnoid/RootItem
o cnoid/SimulatorItem

o fstream

* PIDFIEHDEMDEE

P TTFAIENCREELRDIEHDES
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<cnoild/RootItem>
<cnoid/SimulatorItem>
<fstream>

class TurtleBot2AutoController : public SimpleController
{

// TurtleBot2TurnLineController & [E%k

Link* rootLink;

// PIDHIEI D FREX

const double Kp = 48.0;

const double Ki = 0.002;

const double Kd = 0.0007;

// V=2l —2Y3aVERENEGER

SimulatorItem* simItem;

double startTime, waitTime;

const double INTERVAL = 0.1;

// D7 AIVEAIS) — L

ofstream ofs;

FILE* fp;

/] NNy I 71X

static const int BUF_SIZE = 100;

char str[BUF_SIZE];

// MUY U ORUREIVIYR

string cmd = "cd ~/choreonoid/ext/TurtleBot2/; pwd | tr '¥n' '/'";
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** [rootLink->setActuationMode(Link::LINK POSITION)]

07U F1I—3F— K% LINK_POSITION (ZEXAE

SV VIONBZEIET27HICHE
% [fp = popen(cmd.c_str(), "r")l

0708 R%EA—T7 LAYV REE
% [fgets(str, sizeof(str), fp)l

o 7Y FERZ 1179 DA
** [pclose(fp)l

o 70t %EsO0—X

EEQN
]
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// D7 "1IJLINR
string filePath = "";
const string FILENAME = "plot.tsv";

public:
virtual bool intitialize(SimpleControllerIO* i10) override

{
// TurtleBot2TurnLineController & [El#k

// TurtleBot2®® Y ~O—S~ "D ANZEBML
rootLink = body->link("kobuki");
rootLink->setActuationMode(Link: :LINK_POSITION);
to->enablelnput(rootLink);

if((fp = popen(cmd.c_str(), "r")) != NULL){
// TOTXEZA—-—T20LIVYRERIT
while(fgets(str, sizeof(str), fp) !'= NULL){
// AV REBREZEUTFOHRHFAD
filePath += str;
}
// 7O XEo0-X

pclose(fp);
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o [ofs.open(T71JL/ISR, E—R)]
O 7714 ERLC
* E— NI TZIEETRE
** ios::out - BEIAAE— R
o ios::in: FiAHEY E— R

N
— N

(11

%* {os::app : IEFCA

I

** ios::trunc: EEZXTE—-FK

** i0s::binary : NAMF+ U E—R
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/] TALORUREDT 7 AILAEER
filePath = filePath + FILENAME;

ofs.open(filePath, i1os::out);
startTime = 0.0;

return true;

virtual bool start() override

{
// TurtleBot2& WL\ D RAMD 77 7 7 L &=
Item* robotItem = RootItem::instance()->findItem ("TurtleBot2");

// TR =Za2L—97 47 LZEE
simItem = SimulatorItem::findActiveSimulatorItem For(robotItem);

return true;
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o diff_L[1] = TARGET - cnt[2]
> REMBEZEE (BEE-ZEDEIE)
o diff_R[1] = -(TARGET - cnt[1])
»REMBZTERE (HEE- BRDEIS)
O HEEREIELWE R AMEICHEE
* PIDFIENIC & V) I5HEZE L
o LEBIEE X (RE - heE#EE)
PIRENKEZWNZ6, 500TEI->TWL3
CEPEH X REDEDE X [EEIR,
PO X REDWAME X hEER,

)

M )drﬂ

%
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virtual bool control() override

{
// TurtleBot2TurnLineController & [A4k

diff_L[O] = diff_L[1];

diff_L[1] = TARGET - cnt[2];

integral[0] += (diff_L[1] + diff_L[O]) / 2.0 * dt;
derivation[0] = (diff_L[1] - diff_L[0]) / dt;

diff_R[O] = diff_R[1];

diff_R[1] = -(TARGET - cnt[1]);

integrall[1] += (diff_R[1] + diff_R[0]) / 2.0 * dt;
derivation[1] = (diff_R[1] - diff_R[0]) / dt;

if(actuationMode == Link::JOINT_VELOCITY){
double dq_target[2];
dg_target[0] = Kp * (vx - (va * d * diff_L[1] / 500)) + KL * (integral[0] * va * d) + Kd * (derivation[0@] * va * d);
dg_target[1] = Kp * (vx + (va * d * diff_R[1] / 500)) + Ki * (integral[l] * va * d) + Kd * (derivation[1] * va * d);




294 v M L—R | Emss

o if(cnt[1] == 0 and cnt[2] == 0)
SEBEABDELND DIHEIE
P BFELBRVGRIMEL | 1E9EICeZERE

oo LIFDALIEIL, TurtleBot2TurnLineController & [E#k

o 0. 1M EICHSfE, XEERE, YEEIZEZ 7 74 JLICHE D
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/] EEDRT—ILICIEBSEES X3
wheels[0]->dg_target() = dq_target[0];
wheels[1]->dq_target() = dq_target[1];

if(cnt[1] == 0 and cnt[2] == 0){
// BBEBDBRAELE>ESEILE
wheels[0]->dq_target() = 0.0;
wheels[1]->dq_target() = 0.0;

waltTime = simItem->simulationTime() - startTime;
// 0 1sBICTD7rILEADEITD
if(waltTime >= INTERVAL){
ofs << simItem->simulationTime() << "¥t" << rootLink-
>position().translation().x() << "¥t" << rootLink-
>position().translation().y() << "¥t" << endl; // 11T CEL
startTime = simItem->simulationTime();

}

return true;
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% [ofs.close()]

& ~, ~
" a1 lb—

g vhEIE L7565,

AR it &

7AIL &Y

{

diff_R[1]
integrall[i

}

for(int 1 = 0;
cnt[i] =
}

ofs.close();

virtual void stop() override

for(int 1 = 0; 1 < WHEEL_NUM; ++1)A{

diff_L[1] =

derivation[i] =

1< 3; ++1)A

)




