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% Choreonoid0 00000000000
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% Choreonoidd D000 OD0OO0OOOOO
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000000000000 OpenRTMO OO
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0000000000000 D000D0000OO0O0O0
~/choreonoid/sample/SitmpleController/

000000000000 O00O0O0OOoOooon
~/choreonoid/ext
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0000000000000 00

>3 Aninininisininlinln

$ cd ~/choreonoid/ext
$ mkdir TurtleBot2
$ cd TurtleBot2

S O00000000C0
$ gedit TurtleBot2JoystickController.cpp &



S OOO00oooDooa
% SimpleController0 000 OO0 OO OO
¢ cnoid/SimpleController0 0000 0O O

S oo0o0ooood
% cnoid/Joystick 00 OO0 OO

% OwheelNamesl 0000000 OoO™
% O Kobuki.bodyO OO Oname0 D 0O OO OOOOODOOO
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<cnoid/SimpleController>
<cnoild/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;
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o inttialize0 D O00OD0OO0OOOOCOOO

e U000wOOD0000000DO0O000000000O0O
Joooddbn

** (I body = io->body ()
S bodyD OODOOOOOO

% 0 actuationMode = Link::JOINT_TORQUE[]
000000000000

0:0 [l option = io->optionString()Ll

S OU000D0D0000OoooQ
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class TurtleBot2JoystickController : public StimpleController

{
// BEDEE (AR
public:
virtual bool intttalize(SimpleControllerIO* 10) override
{
ostream& os = 10->0s();
// Body S ¥REX1S.
body = io->body();

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

// D 0—2FT23>DEE

string option = 1o->optionString();




0000000000000 0OO0
oo oddbd

** [ velocityd OO0 OO positiond O Link::JOINT VELOCITY

o [ torqueld U Link: :JOINT_TORQUE
o 000 00OWarningd O O



if(loption.empty()){
// A R0O0—SFA T arVRETCHUVIBEE
if(option == "velocity" |} option == "position"){
// velocityH\positionMIBEINTL\DIBE

actuationMode = Link::JOINT_VELOCITY;

} else if(option == "torque"){
// torqueMNIEESINTULDIES
actuationMode = Link::JOINT_TORQUE;
} else {
// EEBUNDIZE

os << format("Warning: Unknown option ¥"{}¥"."

, option) << endl;
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0000000000000 O00DOO0OO0OoOooDoOd
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Yo!:

NO_ACTUATION

Juobobogtdoooogdno

JOINT_EFFORT Jodddoboboooooobo Link::u()
JOINT_FORCE JOINT_EFFORTLI U 0O OO O OO O O Link::u()
JOINT_TORQUE JOINT_EFFORTL U O 0O O OO OO Link::u()

JOINT_DISPLACEMENT

Jouoootdobobooddoodddog

Link::qg_target()

JOINT_ANGLE

JOINT_DISPLACEMENTU U DO DO DO OO OO O

Link::qg_target()

JOINT_VELOCITY

Jobobootdooooddoodtd

Link::dqg_target()

JOINT_SURFACE_VELOCITY

Jodoodoogooooboooodogd
oottt otgdo

Link::dg_target()
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** [ wheels[1] = body->link(J > 2)J

SO000000000000

o [J wheels[i]->setActuationMode(actuationMode)l]
0000000000000 O00OOOn
** [] 1o->enableOutput( > D)0

S O000000oDoUoooooooooooog
S O0000D0DDDoO00ooooDoo
S O000000ooooooon

** i0->enablelnput('J >V D)

** 10->enableI0(V > D)




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

}

/] 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;

}

/] "1 —=I)LD7PODF1I—2a3aVE—REERTE
wheels[1]->setActuationMode(actuationMode);
/] R =TT BEHDZEBML

1o->enableOutput(wheels[i]);

return true;




** [ joystick.readCurrentState()
S J000000000000d

e 1000000000D00000Od
* pos[0]10 000
P pos[110 000

o [ if(fabs(pos[i]) < 0.2)0

0000000000000 00D0D0O0O000
Joopudodbooddddddddooodddiibn




virtual bool control() override

{

// T3 RXT v D DIRERE
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(

1 == 0 ? Joystick::L_STICK_H_AXIS

if(fabs(pos[i]) < 0.2){
/! BILENe.2KaDEE
pos[i] = 0.0;

: Joystick

::L_STICK_V_AXIS);




** [] if(actuationMode == Link::JOINT VELOCITY)[

S O00000000oOoOoOonoo
[l Link::JOINT VELOCITYLI U OJUJ OO0 O [

S OYUYD->dg target() 000000000
o (I static const double K = 20.00
000000000 0d
o [ CNOID IMPLEMENT_SIMPLE CONTROLLER FACTORY(D = X3\
S 000000000 0000ooo0n



i1f(actuationMode == Link::JOINT VELOCITY){
/] POF1I—3VE—RMDBvelocttDIGE
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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S0 00000000000O0OoOoOoooaO
L] CMakeLists.txtl] 00O OO L

** 10 00 0 add _cnoid_simple _controller
(I~O0—-5% J71ILHA)]

add_cnoild_simple_controller
(TurtleBot2JoystickController
TurtleBot2JoystickController.cpp)

@ O CMakeLists.txtO OO OO DO OO OOOOOO
$ gedit CMakelLtists.txt &
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< 00000000 Choreonoidd OO OO0
$ cd ~/choreonoid/build
$ cmake ..
$ make

¢ [ ~/choreonoid/build/1lib/choreonoid-1.8/simplecontroller]
OO0 0O0OODOOO TurtleBot2JoystickController.soll

EREEREREREREREE NN
$ cd ~/choreonoid/build/1lib/choreonoid-1.8/
simplecontroller

$ Lls TurtleBot2JoystickController.so
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e PSA0000O0ODOOUSBOPCOON

 TurtleBot20 D DO O OO OO

$ cd ~/choreonoid/
$ choreonoid ext/TurtleBot2/project/TurtleBot2.cnold

000000000000 000
000000000000 0O00Ood

0000000000000 on0
[l TurtleBot2JoystickController.soll L1 [ L
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¢ cnoid/RootItem0 00000 O
000000000000 0OOoOooDOoODd

** cnoid/SimulatorItemd 0 OO0 O O
000000000000 0DO0O00Dd

o* 0 SimulatorItem* simItem[]
000000000000 DOOOoOoODd

* [ const double d = 0.1150]
000000000000 OoOooOn

** [ const double Kp = 48.00
00000000000
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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;




SVSUMFWRUOgae cu ™.

ostream& os = i1o->os()U L L
io->enableOutput(wheels[i])U U L[
TurtleBot2JoystickControllerld L [0 [

% [ startTime = 0.0

00000000000 000O00

public:
virtual bool initialize(SimpleControllerIO* 10) override

{

// TurtleBot2JoystickController & [Al %k

// RO #HEE

startTime = 0.0;

return true;
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& startd 0 0 ORootItemd OO
& InitializeO OO O ORootItemd OO0 O 00O 0O

o [0 Item* robotItem =
RootItem:: instance()->findItem("TurtleBot2" )L

o TurtleBot20 000 O0D0OOCOOOO0OO

o [0 simItem =
SimulatorItem::find ActiveSimulatorItemFor (robotItem)L]

000000000000 DOOO0Od
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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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oottt OO O OOvald OO

N \/
% %
|

| startTime = simItem->simulationTime()L]

0000000000000 O00

virtual bool control() override
{
// BIEDOFRDODZEEvx(m/s), HELlAREva(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();




SVSUMFWRUOgae cu ™.

o [0 if(simItem->simulationTime() - startTime > 2.0)0
o000 000000Oo2000000000O
S 200000000000

o200 00000Uooooog
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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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LI Vx =P Va

1 VvR=(p +d)va

1 vi=(p —d)va

S J00p 0000000

[ p =Vx/Va

2d
0000000000000 0000000D0O0

1. vR=(vx+d *Va)

2. VL= (vx—d * va)
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** TurtleBot2StraightController.cppZE0 0 000 OO

HEgEREI NN EREREREEERERERERERERE
$ cd ~/choreonoid/

$ choreonoid ext/TurtleBot2/project
TurtleBot2_Stratight.cnotid
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2000000000000 00000000
Joodgdodddboodddb oottt

o 000000 TurtleBot2TurningController. cpp
seO00000ooo

2000 0

1 90° U000

20 0 0O O

1 90° OO0

|20 0 0O O

L] O 0O
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** TurtleBot2TurningController.cppl 0O O OO OO
oot otnod
$ cd ~/choreonoid/

$ choreonoid ext/TurtleBot2/project/
TurtleBot2_Turning.cnoud
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controll] L] [ [
[ [J double vx, vall L[l
HRERERNRERERE

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

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

telse 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;

telse if(simItem->simulationTime() < 7.8){
// 2sfE B

va = 0.0;

vx = 0.3;
}else{

// =1k

va = vx = 0.0;
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% cnoid/Cameral O 00O OO
SOoooooog

o [0 CameraPtr cameral]

> ugnininininininln

** 0 std: :shared_ptr<const Image> prevImagel]
000000000

** [ int cnt[3]0
0000000000000 00OO0O0O0Oog

% [ static const int TARGET = 150000
0000000000000 00
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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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** [J camera = body->findDevice <Camera>("/1X>%")[]
** LineTrace0 0 O OO O
% TurtleBot2.body0 0O OO0 OO0

** [] io->enableInput(camera)l

0000000000000 DOOOO0OoOOO

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;




SVSUMFWRUO@gae caiip -

+* [J onCameraStateChanged ()L
000000000 O0D0Oo0OO

o 0 if(cnt[1] > TARGET)O
S 0000000000 0oUoOoDoUooOoooog
S Ooooood




SVSUMFWRUOg e

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){
// BEEhELE>ESEIL
wheels[0]->dqg_target() = 0.0;
wheels[1]->dg_target() = 0.0;

}

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

S O0000000oooooo

% ] const Image& image camera->constImage( )Ll

SOoooooog

o [ unsigned char* src = (unsigned char*)image.pixels()U

00010000000 00000
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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];




SVSUMFWRUO@gae caiip -

S rgp0 00RGBOODOOO
0000000000000 000d

“cntfe]0 0000

S cnt[1100000

e cnt[2]00000
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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[0]++; /] LU —DREBZENDDY
yelse if(rgb[0] >= 180 and rgb[1] >= 180 and rgb[2] >= 180){
cnt[1]++; // BORER=ENDLDY -
yelse if(rgb[0] >= 170 and rgb[1] >= 170 and rgb[2] <= 100){
cnt[2]++; /] BEOEBZENDDV K~
}

}
// BIBHE® B

prevIimage = camera->sharedImage();
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000000000000 0000D00O00Od
Jooddoboddbodd

virtual void stop() override

{
for(int 1 = 0; 1 < 3; ++1){
cntfi] = 0;
+H
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** TurtleBot2StopLineController.cpp0 OO OO DO OO

HEgEREI NN EREREREEERERERERERERE
$ cd ~/choreonoid/

$ choreonoid ext/TurtleBot2/project
TurtleBot2_StopLine.cnotid
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S PDOOOOOOOO

S kO OOOLC

S KiOOODODO

S KdDO DO

S PIDODOONDOOODOOO
o diff_R, diff_LOO0OO0
** integral[2]0 00 O
o derivation[2]0 O 0O O
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<cnoid/SimpleController>
<cnoid/Camera>
<fmt/format.h>

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

class TurtleBot2TurnLineController :

{

// 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 };

public SimpleController




1*9%1S

0000000000000 0O000DOOO0OoOoooOd
Joboooostbob ot

@ 1¢1SPQPSUAPQRBMS
S J00000000000d
@ *¢*OUFHESBUMI M3
o J00000000000000
* %C%IGGFSEO WM
0000000000000




¢ dt = io->timeStep()

0000000000000 0000

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[0] = diff_L[1]
Se0o0o0ooooon

o diff_L[1] = TARGET - cnt[1]
0000000000 -000000

** integral[0] += (diff_L[1] + diff_L[O]) / 2.0 * dt
000000000

S O{(00000-00000)/2y*00C0

** derivation[0] = (diff_L[1] - diff_L[0]) / dt
0000000000 DO@UOOO0 -000oo0Oo)/00d
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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;




(o) an B \ gy .
a [Ae’ | c (¢l> gee
S PIDOOOO0OOOOOOO
0000 x (00 -0000)
S Oo0ooooooo2s00000000

SO0O00 x 000000 x 0oOoag
SO000x DO00O0O0O0O x 00O

if(actuationMode == Link::JOINT_VELOCITY){
// BAENRE DI HIEIRINZE
double dq_target[2];

// PIDHITH
dg_target[9]
dg_target[1]

Kp * (vx - (va * d * diff_L[1] / 2500)) + Ki * (integral[@] * va * d) + Kd * (derivation[@] * va * d);
Kp * (vx + (va * d * diff_R[1] / 2500)) + Ki * (integral[l] * va * d) + Kd * (derivation[1] * 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] = ©
S OO0Ooon

** integral[i] = derivation[i] = 0

0000000000000 O000

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;
}




o

a 'I'Aé"p. c (¢l> gee

** TurtleBot2TurnLineController.cpp0 OO OO DO OO

HEgEREI NN EREREREEERERERERERERE
$ cd ~/choreonoid/

$ choreonoid ext/TurtleBot2/project
TurtleBot2 TurnLine.cnotid
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** TurtleBot2StopLineController.cppd OO OO

Jooodoboddd
ooty

o 0000 OO TurtleBot2AutoController.cpp
00001700

** TurtleBot2AutoController.cppl OO OO O OO

oottt n
$ cd ~/choreonoid/

$ choreonotid ext/TurtleBot2/project
TurtleBot2_ Autorace.cnotid



% matplotlib-cpp0 DO OO OO OOO
** matplotlib-cpp0 OO OO O0O

o (O matplotlib-cppMD 1>V Xk —JUAE.docxOd O 0O O
plot.cppll L [0 L
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[l plot.shld L 0 L



¢ [J vector<double> t, x, y[
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‘:‘D Str'lng cmd = "pwd : tr l\n I |/||||:|
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** pwd
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Jooooddbodd
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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




~y

-aN "R Oé-4au

% 0 fp = popen(IVY VR, 5170
S ODOO0000oooo
SrO0DDD0000D0D0OwDOOoooooooO

S UOO00D0000ooon
0000000000 ooooooooa

o [ fgets (AT —IRMEH, N8, J77ILRr>59)0
000000010 000000

% O pclose(fp)Q]
S O000000000



% [0 ifstream ifs(filePath) D OO OO0 OO OO

o Dif(ifs.fall() 000000000000 DOOO0DOO0O

s Oplt::xlabel (SR ODOXOODOOODOOO

o Oplt::ylabel(SANJR)ODOYOOOOOOO
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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");




o Jgetline(F—9BBILY —L, S—9IBMNXZ7,
XD =F) [0

e J00000000000000000D0O0OOC
** [ t.push back(BWE)D D DO OOt x,ydOOOO
P t(time)D 10 0 O x(XO0)D 20 O Oy(YO)O 30 O

o Oplt::plot(Xéh, Yéh, ROE)O
S 0000000000 0000
“ Oplt::show() DO DD ODOOOOOODODOO
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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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S Oplot.shO O OO0 OO0

#/bin/sh

# hLYRT LU OKRYDES

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

# AE/NAAREINCIES, BN/ X ZHE

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

< Oplot.shO OO

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



** [] cwd="dirname "${0}"'[
SO 0000000000O0OoOoOoOoOoOoOon
S s{0}0 0000000



-aN "R Oé-auU wia
o* Oexpr "${0}" : "/.*" >
/dev/null || cwd='(cd "${cwd}" && pwd) 'Ll
o Oexpr XF3 : ERRBOODODUDOOOO
So/,/00000
o .0000100
exJo0000nonDod
0> /dev/ull000000O0OOOOOODODODOO
o 0cd ToL PR VUIIR && pwdl

0000000000000 D0000000
oot




o [ g++ ${cwd}/plot.cpp -I/usr/include/python2.7
-lstdc++ -1lpython2.7 -std=c++11 && ${cwd}/a.outl]

Pe++0C++0 00000000

S -10000000

S 10000000000

@ —std=c++110C++110 000000

2 ${cwd}/a.out0 000000000 ODOO
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* TurtleBot2TurnLineController D 00O OO0 OO O
SPDOOODODOODOOO

o000 0000ooood

*%* cnoid/RootItem
o cnoid/SimulatorItem

o fstream

S PIDOOOOOOOO

000000000000 0OoDoOd
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C |Jrt«

{

class TurtleBot2AutoController :

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

// TurtleBot2TurnLineController & [E#k
Link* rootLink;

// PIDHIEID £RE

const double Kp = 48.0;

const double Ki = 0.002;

const double Kd = 0.0007;

// V=1L —23a VRS EHRH
SimulatorItem* simItem;

double startTime, waitTime;

const double INTERVAL = 0.1;

// D7 AIWEAIRD)—L4

ofstream ofs;

FILEx fp;

/I Ny ITr7Ha1X

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

// NULYET LU ORUBRESIVIYR

string cmd = "cd ~/choreonoid/ext/TurtleBot2/; pwd

public SimpleController

tr

I¥nl

I/III;
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** [0 rootLink->setActuationMode(Link: :LINK POSITION)L]
< 0000000000000 LINK_POSITION OO O
00000000 0Ooooonod

** [ fp = popen(cmd.c_str(), "r")0
0000000000000 0D0OO

o* [] fgets(str, sizeof(str), fp)O
000000010 000000

** [0 pclose(fp)O
000000000
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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* Oofs.open(T 7 1L/ R, E—R)O
S 0000000
00000000000

P ios::out0 0000000

Sios::inOOO0OoO0On

X tos::appll U L U U L
& ios::trunc0 000000
% ios::binaryd 0000000




a TAéHIJ. c |Jrt«

/] 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");
// 2ROV =ZaAL -7 AT LTS
simItem = SimulatorItem::findActiveSimulatorItem For(robotItem);

return true;
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o diff L[1] = TARGET - cnt[2]
SO0 00000000 -0000og

o diff R[1] = -(TARGET - cnt[1])
000000000 -0000og
SO0 00000000oOooooog

S PIDOOODODOOOOOOO
0000 x (00 -0000)
0000000005000 00000
0000 x 000000 x 0O00d
0000 x 000000 x 000d
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virtual bool control() override

{
// TurtleBot2TurnLineController & [A4k

diff_L[0] = 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[0] = 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);




o

a TAéHIJ. c ]Jrt«

o if(cnt[1] == 0 and cnt[2] == 0)
S OU0U00D0DDoDoOoOoood
SOODU0D0DDDDODO0OO00O0Ogen

< 0000000 TurtleBot2TurnLineControllerd O O

< 01000000XO0DOOYOODODOODOODOOO
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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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a TAéHIJ. c ]Jrt«

% [ ofs.close()O

0000000000000 00D0O000DO0OO00n0

virtual void stop() override

{
for(int 1 = 0; 1 < WHEEL_NUM; ++1){
diff_R[1] = diff_L[1] = 0O;
integral[i1] = derivation[i] = 0;

}

for(int 1 = 0; 1 < 3; ++1){
cnt[i] = 0;
}

ofs.close();




