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

o 1> ~O—ZDER
$ gedit TB2JoystickSampleController.cpp &
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<cnoid/SimpleController>
<cnoid/Joystick>
<fmt/format.h>

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

class TB2JoystickSampleController : 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;




dY hO—-5DEEH

o initializeAE T bO—Z OFIEAE

25 DiczB LT, O hO—Z&0KRy NEIDODAHEAIC

BT FH = BS
** [body = io->body().

* bodyETILDIER=ZENE
o* [TactuationMode = Link::JOINT TORQUEJ

o EE N ZIETEICRTE
o loption = io->optionString()]

CI>hO—2FT7Y3>=ER




class TB2JoystickSampleController : public SimpleController

{
/] BEHDODESTER
public:

virtual bool initialize(SimpleControllerIO* io) override

{

ostream& os = io->o0s();

// Bodyl& ¥ EX 1S
body = io->body();

/] VYDODTPOF1I—2Y3VE—REE
actuationMode = Link::JOINT TORQUE;

// A 0O0—SZT2 3OS
string option = io->optionString();
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o lvelocityy © UK (& Tpositiong : Link::JOINT VELOCITY
o* [ltorques : Link::JOINT TORQUE
o TNLAON: Warning = 177
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if(loption.empty()){

[/ AV RO—SAT23arvRzEDES

if(option == "velocity" || option == "position"){
// velocityh\positionMIEEINTLBIEE
actuationMode = Link::JOINT VELOCITY;

} else if(option == "torque"){
// torqueMIBEINTLBIZA
actuationMode = Link::JOINT TORQUE;

} else {
// EBEUNDZ G

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

, option) << endl;




POFa1aI—avE—NR

o BB (C EDREEHZIETELE L TREDNRD B

NO_ACTUATION EhAR L (BIEAIE 7 ) —DIREE) —

JOINT EFFORT FE(CE5EZX 2% NI HfewE Link: :u()

JOINT FORCE JOINT _EFFORTE RI# (EEHREIENA) Link: :u()

JOINT_TORQUE JOINT_EFFORT & [RI# (EI#EEIEIA) Link: :u()
JOINT DISPLACEMENT FEZEA (RETAE, BEINENE) HMMETIE | Link::q_target()
JOINT ANGLE JOINT _DISPLACEMENT ¢ Bl# ([DExRAE ) Link::q_target()
JOINT VELOCITY FEEIDARENF 7ty MNEREHNETIE Link: :dq_target()
JOINT_SURFACE_VELOCITY };%/é f’%ﬁ;;%%_ t;?ff%ﬁ\ﬁ:&%i?i%ﬁ%\\ Link: :dq_target()
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o [wheels[i] = body->link(J > )
PIETEZSA D) U DEE

o lwheels[i]->setActuationMode (actuationMode)
S ODTOF1I -3 EF—RERE

o [io->enableOutput(J > )]
@)U ERTAHI NO—THoDBEAZBIME
S BIMELTWIEWE ) > I HEIHZRL
AN, ABHOOEMEDIZE,

** i0->enableInput( > 9)
** io->enableI0(V V)




for(int i = 0; i < WHEEL NUM; ++i){
[/ ™" —IL) VD &ERE
wheels[i] = body->1link(wheelNames[i]);
if(!wheels[i]){

[/ VDO MRRBTETEVER
os << format("{0} of {1} is not found.", wheelNames[i], body->name()) << endl;
return false;

}

/| R4 —=I)LDO7P7ODF1ITI—-—3VE—REERT
wheels[i]->setActuationMode (actuationMode);
/] ™A —=ILICXTT BEH D =B
io->enableOutput(wheels[i]);

}

return true;




dY hO—-5DEEH

N

o [joystick.readCurrentState().
I RT 4 v DIKEZEE
PEZIARTA VI DERLEZRE
% pos[0]: BRAME

% pos[1]: HEAE
% [lif(fabs(pos[i]) < 0.2)J
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virtual bool control() override

{

[/ T3ARXT 1w D DIKEEE
joystick.readCurrentState();

double pos[2]; // YaA4RXRFT 1 v IODEE

for(int 1 = 0; 1 < 2; ++i){
// J3A T 1w I DERS
pos[i] = joystick.getPosition(
i == 0 ? Joystick::L STICK H AXIS : Joystick::L STICK V AXIS);

if(fabs(pos[i]) < 0.2){
/] BALEN.2KFEDIZE
pos[i] = 0.0;
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o [if(actuationMode == Link::JOINT VELOCITY)]

STIOF1I—3avE—RD
Link::JOINT VELOCITYJ ME DM EHE

o Y > 5->dq target()J (CIETEZS5Z S
o [lstatic const double K = 20.0J
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if(actuationMode == Link::JOINT VELOCITY){
[/ POF1I—23VE—RMRvelocityDigE
static const double K = 20.0;
wheels[0]->dq target() = K * (-pos[1] + pos[0]);
wheels[1]->dq target() = K * (-pos[1] - pos[0]);
}

return true;

¥

CNOID IMPLEMENT SIMPLE CONTROLLER FACTORY(TB2JoystickSampleController)
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I'CMakeLists.txty (CLARZEM

o 1177, Fadd cnoid simple controller(d > +O—5% J71JL%)J

add cnoid simple controller(TB2JoystickSampleController TB2JoystickSampleController.cpp)

o [CMakelists.txty) M7EWIHEI(E, FTRRERZ1TD
$ gedit (Makelists.txt &
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o EENTEES, ChoreonoiddDEJL RETD
$ cd ~/choreonoid/build

$ cmake ..

$ make

N/

** [™/choreonoid/build/1ib/choreonoid-1.8/simplecontroller]
T4 L7 NI)IZYERL U Tz I'TB2JoystickSampleController. so]
7 7 A ILDND B HHERD

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

$ 1s TB2JoystickSampleController.so
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% TurtleBot2 70> 27 h&ERL

$ cd ~/choreonoid/
$ choreonoid ext/Education/ChoreonoidWorkshop/TurtleBot2/project/TurtleBot2.cnoid

SER LD NO—F5Z 52D
$ 27NN NAO—F 74T L%ZENM
o MO hO—ZFDa2—-Jls N5
I'TB2JoystickSampleController.so) % iER
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o* ISimpleControllerIO* ioJ

o > 7))Ly hO—7 AL DEHRINEEH

% [lconst double d = 0.115]
o Nl w RIBOED DIEZ RN T 2 TE

** [lconst double Kp = 48.0.
o LLBIEERZ &N T 5 B
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<cnoid/SimpleController>
<fmt/format.h>

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

class TB2StraightSampleController : 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;
SimpleControllerIO* io;
double startTime = 0.0;
const double d = 0.115;
const double Kp = 48.0;




TurtleBot2M B1REIT | meireL

% lostream& os = io->0s()J M5
'i0->enableOutput(wheels[i])) & T,
['TB2JoystickSampleController) & [Elfk

o lstartTime = 0.0

o >Ial—2 3 RABREOYIEIE

public:
virtual bool initialize(SimpleControllerIO* io) override

1
// 10ATI T DS

this->io = io;

// TB2JoystickSampleController & [al#k

// FAaREOFERE
startTime = 0.0;

return true;
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o BHAROFLODIREZvx, [ELEIAEREA val 95

o UstartTime = io->currentTime()]

SIREDII 2L —2 3 VFEZERE

virtual bool control() override

{

// BEOHRLDEREVx(n/s), TEEAZEEva(rad/s)
double vx, va;

va = 0.0;

vX = 0.3;

if(actuationMode == Link::JOINT VELOCITY){
// POF1I—3VE—RNMvelocityDiFE
// BEEEREDERERNEH
double dq_target[2];

if(startTime == 0.0){
// FABEREN.0NESE
// BRERACIEENDY=Z21L—2Y3a VEHEZERE

startTime = io->currentTime();
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o lif(io->currentTime() - startTime > 2.0]
STIalL—TarvRET2MRRBLENTF I v
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TurtleBot2M B1REIT | meireL

if(io->currentTime() - startTime > 2.0){
// BEKE - BREREN2.0KDXET0VES
/] EBAEDODRT—ILDIETIEZ0.0(CEKTE
wheels[0]->dq target() = 0.0;
wheels[1]->dq target() = 0.0;

telse{
dg target[0] = Kp * (vx - va * d);
dg target[1] = Kp * (vx + va * d);
/| EEDORT—ILICETSEZSE XD
wheels[0]->dq target() = dq target[0];
wheels[1]->dq target() = dq target[1];

¥

return true;

¥

CNOID IMPLEMENT SIMPLE CONTROLLER FACTORY(TB2StraightSampleController)
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¢ TB2StraightSampleController.cppx EJL R LT 5,
—IFIITU OOV Y RZEZET

$ cd ~/choreonoid/

$ choreonoid ext/Education/ChoreonoidWorkshop/TurtleBot2/project/TurtleBot2 Straight.cnoid
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X TB2TurningSampleController.cpp’ EILRLTES,
—IFLTUTFOITY REES

$ cd ~/choreonoid/

$ choreonoid ext/Education/ChoreonoidWorkshop/TurtleBot2/project/TurtleBot2 Turning.cnoid
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o lcontrol()s BEZX® ldouble vx, vas D
TB2StraightSampleController & B4k

<cnoid/SimpleController>
<fmt/format.h>

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

class TB2TurningSampleController : public SimpleController

{
// TB2StraightSampleController & [Al%k

public:

virtual bool initialize(SimpleControllerIO+ io) override

{
// TB2StraightSampleController & A%k

return true;

}

virtual bool control() override
{
/] BEOHDDREvx(m/s), Kb AEEva(rad/s)
double vx, va;
va = 0.0;
vx = 0.3;

=
=1

/

C

= Clg,
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if(io->currentTime() - startTime < 2.0){
// VZa2L—23aVERER2SKEDIES.
va = 0.0;
vx = 0.3;

telse if(io->currentTime() - startTime
va = vx = 0.0;

telse if(io->currentTime() - startTime
// 90° A lEm
va = -2.1;
vx = 0.0;

telse if(io->currentTime() - startTime
va = vx = 0.0;

0:0 Fcontro-l_ ( ) J F%;&O) Yelse if(io->currentTime() - startTime

// 2sfEE &

va = 0.0;
ldouble vx, vaj 0
—— = y, N telse if(io->currentTime() - startTime
5 DR(CEN w00 |
telse if(io->currentTime() - startTime
// 90° & hElD
va = 2.1;
vx = 0.0;
telse if(io->currentTime() - startTime
va = vx = 0.0;
telse if(io->currentTime() - startTime
// 2sEE &
va = 0.0;
vx = 0.3;
telse{
// |1t

va = vx = 0.0;
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o* [ TB2StraightSampleControllers D
if (actuatinMode == Link::JOINT VELOCITY) 7 Ov o AD
{5 L&l 1) 7% HIJBR

if(actuationMode == Link::JOINT VELOCITY){

// P7OF1IT—2arvE—RHvelocityDiFEE

// BEEIRE DETERNE I

double dq_target[2];

if(startTime == 0.0){
// FRABEREN.0DES
// BREBEICEBEDY =1L —2Y3a VEREZESRTE
startTime = io->currentTime();

}

dg_target[0] = Kp * (vx - va x d);

dg_target[1] = Kp * (vx + va * d);

/] EEDRT—IVICEREZEEX S

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

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

return true;

¥

CNOID IMPLEMENT SIMPLE CONTROLLER FACTORY(TB2TurningSampleController)
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TurtleBot2M B1REIT 151> Lo

** cnoid/CameraZz 1 > 7 J)L— R
P AAZBER=ZIE

¢ [CameraPtr cameral
* N AT BERIBINEEY

o [std::shared ptr<const Image>
prevlmage]

B DBHRIB NN

<cnoid/SimpleController>
<cnoid/Camera>
<fmt/format.h>

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

class TB2StopLineSampleController : 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;
/] NASTNAT IIEHRIBRNE
CameraPtr camera;
// HIEOERIEHE
std::shared ptr<const Image> prevImage;
[/l B RRDIT L —. B. BREOHDOBRNEH
int cnt[3] = { 0, 0, 0 };
const double d = 0.115;
// PIDHIEI DR
const double Kp = 48.0;
// BEERADBIRDBEE
static const int TARGET = 15000;
ScopedConnection cameraConnection;
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o lint cnt[3]y
o BERORE, B,

—

! 0)%17&7%%@“%@6%

o [Istatic const int
TARGET = 15000 ]

PFLETZERETD
18D HIRE

7]\

—

** ['ScopedConnection
cameraConnection

o >0 F)LEREIRRER
N9 L

<cnoid/SimpleController>
<cnoid/Camera>
<fmt/format.h>

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

class TB2StopLineSampleController : 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;
/] NASTNAT IIEHRIBRNE
CameraPtr camera;
// HIEOERIEHE
std::shared ptr<const Image> prevImage;
[/l B RRDIT L —. B. BREOHDOBRNEH
int cnt[3] = { 0, 0, 0 };
const double d = 0.115;
// PIDHIEI DR
const double Kp = 48.0;
// BEERADBIRDBEE
static const int TARGET = 15000;
ScopedConnection cameraConnection;
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% [camera = body->findDevice <Camera>("HXS%&")J

% LineTrace A X o= BViS

** TurtleBot2.bodyND H A T Z=ZIEE
o [io->enableInput(camera).

2 AATHSOY NO—TADAANEBE

public:
virtual bool initialize(SimpleControllerIOx io) override

{

// TB2JoystickSampleController & [AI%k

// LineTrace A XS &= BE
camera = body->findDevice<Camera>("LineTrace");

// AASOIYERO-—S~"DADEBMI
io->enableInput(camera);
cameraConnection.disconnect();

cameraConnection = camera->sigStateChanged().connect([&](){ onCameraStateChanged(); });

return true;
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TurtleBot2M B1REIT 151> Lo

#* [cameraConnection = camera->sigStateChanged().connect(

[&](){ onCameraStateChanged(); }); J

o0 O —DIRENE L - ZI5E, EDREZHEIRT 5
onCameraStateChanged () EFUH T

public:
virtual bool initialize(SimpleControllerIOx io) override

{
// TB2JoystickSampleController & [AI%k

// LineTrace A XS &= BE
camera = body->findDevice<Camera>("LineTrace");

// AASOIYERO-—S~"DADEBMI
io->enableInput(camera);
cameraConnection.disconnect();

cameraConnection = camera->sigStateChanged().connect([&](){ onCameraStateChanged(); });

return true;
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virtual bool control() override

{

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

_ if(actuationMode == Link::JOINT VELOCITY){
‘:‘ F:I_'F(Cn't _1] > TARGET) N double dq_target[2];

dq_target[0] = Kp * (vx - va * d);

S EENOBEOMASERESY | RIS
Ny /1| == - = ;
AKEUVHE DHMHE heelol] oo toret() - d et
* S e -
o K (TNFE1E lf(c;;[gﬁ&;blgiqi{akt‘:%m

wheels[0]->dq target() = 0.0;
wheels[1]->dq_target() = 0.0;
}

—

’

}

return true;

}
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o [if(camera->sharedImage() != prevImage).

® DAZTBERDEF I NIHBESR

% [const Image& image camera->constImage()J

© AAZTBERZ S

** lunsigned char* src = (unsigned charx)image.pixels()

PEERDIEIZILSEDT —YEIF



TurtleBot2M B1REIT 151> Lo

void onCameraStateChanged()

{
size t length = 0;
if(camera->sharedImage() != prevImage){
[/ AASEERNEFHFINCHHES
const Image& image = camera->constImage();
if(!image.empty()){
[/ DASBEEMANRSE CET BT
int width, height;
/] BEROY 17 X &S
height = image.height();
width = image.width();
length = width * height * image.numComponents() * sizeof(unsigned char);

b

/] B RDIEDILCEDT—IEWE
unsigned charx src = (unsigned charx)image.pixels();

// JL—. B. 880 NH0 Y ~RAEF DOYERL
cnt[0] = cnt[1] = cnt[2] = 0;

// RGBIE#ZHNED %

int rgh[3];




.
TurtleBot2M B1REIT 151> Lo

** rgbECH [CRGB DEZ% 18R
o ERANDORE, HE, BEOHZEE

»cnt[0]  IREDEY

P cont[1] : HEDH

B DE

@ cnt[2]

\
/
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/] T—98DI—T

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

if((rgb[0] >= 100 && rgb[0] < 180)
&& (rgb[1] >= 100 && rgb[1] < 180)
&& (rgb[2] >= 100 && rgb[2] < 180)
&& abs(rgb[0] - rgb[1]) <= 10
&& abs(rgb[1] - rgb[2]) <= 10

&& abs(rgb[2] - rgb[0]) <= 10){
cnt[0]++; /] DL—DOE#®=Z DDV~
Yelse if(rgb[0] >= 180 && rgb[1] >= 180 && rgb[2] >= 180){
cnt[1]++; // BOEB=EDD YV~
Yelse if(rgb[0] >= 170 && rgbh[1] >= 170 && rgb[2] <= 100){
cnt[2]++; /] BEOEHNZHD VK~

}
}
// BIEHE O 58 %

prevImage = camera->sharedImage();
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o /\ZLl/ > aVEIERC, BERAMASEELC
K, B, JmEe0=#HE L

virtual void stop() override

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

cameraConnection.disconnect();

¥

CNOID IMPLEMENT SIMPLE CONTROLLER FACTORY(TB2StopLineSampleController)
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+* TB2StoplLineSampleController.cppZz EJL R LTz 5,
—IFLTUTFOITY REES

$ cd ~/choreonoid/

$ choreonoid ext/Education/ChoreonoidWorkshop/TurtleBot2/project/TurtleBot2 StoplLine.cnoid
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& PIDSIBHOEH LSS Sl

<fmt/format.h>

‘:’ Kp. J::,fﬁljiéﬂ using namespace std;

using namespace cnoid;

ing fmt::format;
\/ « . IE/\ oK using ;
o Ki: FE7 EEX
class TB2TurnLineSampleController : public SimpleController
\l/ {
0:0 Kd: 'T)u-ﬁy/jj\iéﬂ // TBZStopLineSampleConfclrolleré: EkE3

/] B0 LIXTwv TIRINEH
double dt;

// PIDHIEI D E #X
const double Kp = 48.0;
R/ / 3 ST~ 3 ey Pl const double Ki = 0.0092;
‘0‘ Pl Dﬁ%lJ'fﬁl]_C{% 5 6_% E;&%E - const double Kd = 0.00015;
// BEERAROBROBEEE
static const int TARGET = 10000;

. . . = a4
P diff R, diff L: R=E18E // BBl & BT DR B AR
- — double diff R[2] = { 0, 0 };
. double diff L[2] ={ 0, 0 };
¢ integral[2]: FE1E /] BEORS EEBER
double integral[2] = { 0, 0 };
/] REDHDEENE I
Q:Q derlvathn [2] : ,T}uiy/jj\'ﬁg double derivation[2] = { 0, 0 };

ScopedConnection cameraConnection;




I
P 1Dl

CANBEDOFHIEZ B HESEBRESE DRE, REDER,

REDWMD D3 DDEETITDHIH
» P(Proportional): Lt

o BEFRELTVWBREXEL
 I(Integral): F&49 Hl{EH

2 IIREX CTICERINCREZEILE
» D(Differential): 4 il{H

O CNDESHRETBREEIELE
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¢ dt = io->timeStep() O
NI AL —IDIALRT Y TG

virtual bool initialize(SimpleControllerIO*x io) override
{

// TB2JoystickSampleController & [E#k

// LineTrace1 X S & Bl15

camera = body->findDevice<Camera>("LineTrace");

/] AASOIIYRO—SA"DODADEBMIL

io->enableInput(camera);

cameraConnection.disconnect();

cameraConnection = camera->sigStateChanged().connect([&](){ onCameraStateChanged(); });
/] 91 LRXTYvTDETE

dt = io->timeStep();

return true;
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% diff L[0] = diff L[1]
* BICIDREBEZRE

% diff L[1] = (TARGET - cnt[1]) / 2500
> REBZERE (BEE - 3eDiEs)
S RBENAKETVEH, 2500TEI>TWVW3S

o integral[0] += (diff L[1] + diff L[0]) / 2.0 * dt
* REDEMEZBS
% {((BRFORE -aIRORE) / 2} X BE)

o* derivation[@] = (diff L[1] - diff L[0]) / dt

S REDHDEZERG. (BH0ORE - BEDRE) / KKE)
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virtual bool control() override
{

double vx, va;

va = 0.5;

vx = 0.3;

// BIEDREEZ HE
diff L[0] = diff L[1];
/] BEDREE(BEE - TUYE)ZEE

diff L[1] = (TARGET - cnt[1]) / 2500;

/] REDEMEZET. REDEME = (( RFDEZE + BIEIDRZ ) / 2 ) x KA
integral[0] += (diff L[1] + diff L[0]) / 2.0 % dt;

/] REDWMEERS., REDHDE = ( RFDRZEZ - BILIORE ) / BE
derivation[0] = (diff L[1] - diff L[0]) / dt;

diff R[0] = diff R[1];

/] BEOREE(HEE - TYY{E)EEE

diff R[1] = (TARGET - cnt[1]) / 2500;

integral[1] += (diff R[1] + diff R[0]) / 2.0 % dt;

derivation[1] = (diff R[1] - diff R[0]) / dt;
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> PIDHIIICLVIETEZE L
o LBIESL X (EF:; fieElhRE)
PBNTEH X REDEME X HelLh®
® D TEE X REDWMME X Felth®

if(actuationMode == Link::JOINT VELOCITY){

// BEEREDEDERNEH
double dq_target[2];

Mitr M

// PID fE
dg_target[0] = Kp * (vx - (va % d = diff L[1])) + Ki * (integral[@] * va * d) + Kd * (derivation[0] * va * d);
dq_target[1] = Kp * (vx + (va * d * diff R[1])) + Ki * (integral[1] * va % d) + Kd * (derivation[1] * va * d);

/] EADKT—IVICERIEZEE XD

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

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

return true;
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& diff R[i] = diff L[i] = O
* REDFEAL

*¢ integral[i] = derivation[i] = ©

¢ REDEDE, REDOHWIMEDHIEE

virtual void stop() override
{
for(int i = 0; i < WHEEL NUM; ++i){
diff R[i] = diff L[i] = 0;
integral[i] = derivation[i] = 0;

}

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

cameraConnection.disconnect();

}

void onCameraStateChanged()
{
// TB2StopLineSampleController & [E#k
}
};

CNOID IMPLEMENT SIMPLE CONTROLLER FACTORY(TB2TurnLineSampleController)
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% TB2TurnLineSampleController.cppZx EJL R L2 5,
—IFITUTOONY Y R=EZETT

$ cd ~/choreonoid/

$ choreonoid ext/Education/ChoreonoidWorkshop/TurtleBot2/project/TurtleBot2 TurnlLine.cnoid



21 00— 13

o BZTurnL1neSamp1eController cppZ=E (Z,
1 mBEDRZRAmL, TDEZEITIT S
> hNO—ZZ4E LT TZET W

o 7 71 )L%: TB2AutoSampleController. cpp
» BiZ{E: 1700

% TB2AutoSampleController.cppx EJL R UL T2 5
AN =RAZETO>THTLIETV

$ cd “/choreonoid/
$ choreonoid ext/Education/ChoreonoidWorkshop/TurtleBot2/project/TurtleBot2 Autorace.cnoid
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+** TB2StopLineSampleController.cppZ=fB1E LT, 2D EHI(C
JRBIVPEIRE EVWSVWAPREFE 2T B CHCLTETW

WRZAT14 REUBEESZ(CLT, 24> MNL—RDTZ71kIC
Py LT <20
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¢ matplotlib-cppZ R LT2T 2 7R
S 02 7ERR 707 7 L Tplot.cppl Z1ERK
o X BERAT, YEhz X, YEEZEL, 7277270y ~
QRGN T 7 AILIE, 0.1 E(TX, YEZAR S

@ Tplot.cppy Z>/N\AI)L - E179B>I)LAU ) T K
Fplot.shy Z={ERK




IS5 7 70U3 L
o* lvector<double> t, x, yJ

DT TAINDEFRFAATNEZIRINT BT,
BMECIE UTCES

o lstring cmd = "pwd | tr '\n ' '/'"J
CAHLYRTa LY NJERFEIY YR
@ pwd N> RETERDZELRATSITHADTIZD,
trIN Y R THITO— R%Z / [CEHR
o l¥ny) ERTJSINTWVSIES,
Y'BNYIDRATZya(\)ICEE
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<fstream>
<matplotlib-cpp/matplotlibcpp.h>

using namespace std;
namespace plt = matplotlibcpp;

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

/] T7AIL%

string fileName = "plot.tsv";

// BEBADERE

vector<double> t, x, y;

/] BTXED DT —5FBRE I
string tmp;

/[l T7TIVABTIDEE

FILEx fp;

/] NwI7H9 X

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

// ALY L OKRJUDOBREIVIYR
string cmd = "pwd | tr "\n' '/'";
int cnt = 0;




T —_
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o [fp = popen(OAV VR, 5107F)]
YA TICIEFUTEIEE
o1 RERNZGHFAD, w ZEANCETAD
o TJOtvREA—T2L,
ALY T L2 N)BEINXY Y RZELT
o [fgets(HAT—IBMEE, N1+, J71ILR1TU5)]
o VY RERZ 1179 DA D
\/

% [pclose(fp).
o T70tR%Zo/0—X
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o lifstream ifs(filePath)y : 7 7 1 I Z 55 HIAD
o lif(ifs.fail()y : 7 7 A Igcd A H (KRB LU TedE
o [plt::xlabel(SRILER)] : XEHD TN ZEETE

o [plt::ylabel(SRILER)I  YEHD T NILEKE



T —_
9277073 L

/] T 71IVITX
string filePath = "";

if((fp = popen(cmd.c_str(), "r")) !'= NULL){
// OV ZzAd—-—T2 03IV YREET
while(fgets(str, sizeof(str), fp) != NULL){
// OAVYRERZITFOHHIRAD
// ALYEF L O KRYDEE
filePath += str;
}
// 7O X=Zzo0—X
pclose(fp);
}
/] T LD RURET7TILREER
filePath = filePath + fileName;
/] D7 EHRHAD
ifstream ifs(filePath);
if(ifs.fail()){
cerr << "Failed to open file.’
return false;

<< endl;

}

plt::xlabel("T");
plt::ylabel ("X, Y");
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oo lgetline(Z—9FWBIRY—L, T—9BHXZF5,
XD XF) ]
NANZARN)—=LADEXFERGFTHIAH, XFF (I8N

o MNytg ERTREINTVWBIES,
"YV'NYIRTyvIa(\)ICEE

o* [t.push back(i&MME)J : BENEVAECSIL, x, y(TIEZ 1R
oo t(time) : 15H, x(X&Hh) : 2418, y(YEh) : 35

o [plt::plot(Xed, Y, EOE)]
CEZIEELTI/ 27270y b

% plt::show()s : 70v NUETZT7DERR




:: N e .::;"‘|U1FEZ,EiIEE j::’f) l:::l ‘1::’i‘ - !
while(getline(ifs, tmp, '\t')){
if(ifs.eof()){

ifs.close();

break;

} else {

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

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

L 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;




T —
S5 7ER705 LDET

o lplot.shy 7 71 ILZ={ERY

#/bin/sh

# ALY L O KRYDEE

cwd="dirname "${0}""

# MU/NIANEEINES, @Y/ X &S

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

# EBR U Tzplot.cppT7 77 ILE DV IRTIL - £1T

g++ ${cwd}/plot.cpp -I/usr/include/python3.6m -1lstdc++ -1lpython3.6m -std=c++11 && ${cwd}/a.out

o lplot.shy DFETT
$ cd ~/choreonoid/ext/TurtleBot2/

$ sudo chmod 755 plot.sh
$ ./plot.sh



9577095 LDET

o lcwd="dirname "${0}" "]
WIETELET77A4ILDT« L7 N2 =R
o ${0} ETT7T7AILE



..
J2 770935 LDET
o Texpr "¢{0}" : "/.%" >

/dev/null || cwd="(cd "${cwd}" && pwd) "

o lexpr X235 : ERKE) TXFI =¥
/. FIEXE
. EEDIXF
% OEIAED#EY R U
I'> /dev/nully @ FRELRSTBEROEST AH ZHE
fed T LD RUJIRR && pwd

2 TTAIDIFETBT LU N)IZEPL,
ST /N 7= BS

kY

N/ N
% 0‘0




"
5577055 LOEST

o lg++ ${cwd}/plot.cpp -I/usr/include/python3.6m -lstdc++
-1python3.6m -std=c++11 && ${cwd}/a.out]

g+ CH+OV/NA 7OV R

T AvAdEEM

-1 SATSURYSY

o —std=c++11 : C++1 1D BN

& ${cwd}/a.out - FERRESNT=T 7 1 L& 1T
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3 TB2TurnLineSampleController & Bk MDECINE 1T D

P LUTRDA > U )L— RZEN

o fstream

* PIDHIEDOEHRDEE

P TTFTAINENCRBEERDEBHDESR
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<fstream>
// TB2TurnLineSampleController & [A%k

class TB2AutoSampleController : public SimpleController
{

// TB2TurnLineSampleController & [A#K

Link* rootlLink;

// PIDHIE DR EX

const double Kp = 48.0;

const double Ki = 0.002;

const double Kd = 0.0007;

// V=31l —2 3 VNS EH

SimpleControllerIO* io;

double startTime, waitTime;

const double INTERVAL = 0.1;

[/ T7AILENDRX Y —L

ofstream ofs;

FILEx fp;

/[l Ny I 7YX

static const int BUF_SIZE = 100;

char str[BUF SIZE];

/[l LY T UORUBRBIVYR

string cmd = "cd “/choreonoid/ext/TurtleBot2/; pwd | tr "\n' '/'";
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o* [rootLink->setActuationMode(Link::LINK POSITION)J
07U F1IT—>3F— K% LINK POSITION ([CERTE
PO NUBZEIRT SIZOHICHE

o* Ifp = popen(cmd.c str(), "r")J
$ 70T RZA—T7> LNy R=ERTT

o [fgets(str, sizeof(str), fp)l
o IX Y RERZ 1179 DEtH A

o [Ipclose(fp).

o 70X =ZEr0O0—X
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/] T7AILIRR
string filePath = "";
const string FILENAME = "plot.tsv";

public:
virtual bool initialize(SimpleControllerIO* io) override

{
this->io = io;
// TB2TurnLineSampleController & [l#k
// TurtleBot2®) Y +kO—S~"DANZBEML
rootLink = body->1link("kobuki");
rootLink->setActuationMode(Link: :LINK POSITION);
io->enableInput(rootLink);

if((fp = popen(cmd.c_str(), "r")) != NULL){

// O EA—T2 LIV RZET

while(fgets(str, sizeof(str), fp) !'= NULL){
// AV ERBERELITTOHRHIAD
filePath += str;

}

// ZOtEX=E=o0—X

pclose(fp);
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/] T L O RIURETFPTILREER
filePath = filePath + FILENAME;

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

return true;
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% diff L[1] = (TARGET - cnt[2]) / 500
> REBZERE (BEE-#ZeDE5)
S RENAKZTVEH, 500TEI>TWVWD
o diff R[1] = -(TARGET - cnt[1]) / 500
> REBZERE (BEE - 3eDiEs)
O REZRESEIRVE R AE
* PIDHIHIC KV IETIEZ E L
o LEBIEE X OREL - TleBhRE)
PEDTEH X REDEDE X [EEh®
P D TEE X REDWAE X fhelhi®

—

Metr M
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virtual bool control() override

{
// TB2TurnLineSampleController & [A £k

diff L[0] = diff L[1];

diff L[1] = (TARGET - cnt[2]) / 500;

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

diff R[0] = diff R[1];

diff R[1] = -(TARGET - cnt[1]) / 500;

integral[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])) + Ki * (integral[@] * va * d) + Kd * (derivation[0] * va * d);
dg_target[1] = Kp * (vx + (va * d = diff R[1])) + Ki * (integral[1] * va * d) + Kd * (derivation[1] * va * d);
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% if(cnt[1] == 0 && cnt[2] == 0)
o EBEEEHEDREN DD HHE
W EFELFVGERMFL  EHEICOZERE

—

o DI DALIE (F, TB2TurnLineSampleController & [Elfk

o 0 1ME(CHFME, XEERZE, YERZEZ T 714 ILICH T
o Myt ERTRSINTVBIGA,
"Y'ENYIDRAFvIa(\)ICEE
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/| EBAEDRA—ILICETEZEX S
wheels[0]->dq_target() = dq target[0];
wheels[1]->dq_target() = dq_target[1];

if(ent[1] == 0 and cnt[2] == 0){
/] BBEEHDODEBENELE >z E1E
wheels[0]->dq_target() = 0.0;
wheels[1]->dq_target() = 0.0;

}

waitTime = io->currentTime() - startTime;
/] 0.1sBIC T 71 ILEHDEITD
if(waitTime >= INTERVAL){
ofs << io->currentTime() << "\t" << rootlLink->position().translation().x() << "\t" << rootlLink->position().translation().y() << "\t" << endl;

startTime = io->currentTime();

}

return true;
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o lofs.close()]

WAl —IaohEIELES, T AIINED

¥

virtual void stop() override

{
for(int i = @; i < WHEEL NUM; ++i){
diff R[i] = diff L[i] = 0;
integral[i] = derivation[i] = 0;
}
for(int 1 = 0; i < 3; ++i){
cnt[i] = 0;
}
cameraConnection.disconnect();
ofs.close();
¥

void onCameraStateChanged()

{
// TB2StoplLineSampleController & [A £k

}

CNOID IMPLEMENT SIMPLE CONTROLLER FACTORY(TB2AutoSampleController)

\



