JOJATOK A

TekcT nporpamu

#include <ros/ros.h>

#include <image_transport/image_transport.h>
#include <image_transport/subscriber_filter.h>
#include <cv_bridge/cv_bridge.h>

#include <sensor_msgs/image_encodings.h>
#include "std_msgs/String.h"

#include "opencv2/opencv.hpp"

#include <sstream>

#include <message_filters/subscriber.h>
#include <message_filters/time_synchronizer.h>
#include <message_filters/synchronizer.h>
#include <message_filters/sync_policies/approximate_time.h>
#include <geometry_msgs/Twist.h>

#include <geometry_msgs/Pose.h>

using namespace cv;

using namespace std;

typedef message_filters::sync_policies:: Approximate Time<
sensor_msgs::Image, sensor_msgs::Image

> MySyncPolicy;

/linitialise variables which are required for the algorithm

Mat imgPrev, imgLast, imgPrevc, imgLastc, imgPrevNew, imgPrevOld, imgLastOld;
TermCriteria termcrit = TermCriteria(TermCriteria:: COUNT + TermCriteria::EPS, 30, 0.01);
vector<float> err;

Size winSize(31, 31);

vector<uchar> statusLKT;

vector<KeyPoint> keypointsPrev, keypointsLast, keypointsPrevNew, goodKeypointsStereoPrev, goodKeypointsStereoLast;
Mat descriptorsPrev, descriptorsLast, descriptorsPrevNew, goodDescriptorsStereo;
OrbDescriptorExtractor extractor(2000);

std::vector< DMatch > matches;

double avrgTime, tick;

std::vector<Point2f> goodPointsNew, goodPointsTriPrev, goodPointsTriLast;

Mat K1, D1, P1, P2, HandEye, RTnew, Rnew, Rtotal, Ttotal, intrinsics, distortion, rvec, tvec;
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Mat RTtotal = (Mat_<double>(4,4) << 1,0,0,0,0,1,0,0,0,0,1,0,0,0,0, 1);
Mat tvecSaved = (Mat_<double>(3, 1) << 0, 0, 0);

int initFeatures = 0;

int maxFeat = 0;

double bestAngle = 0;

[[function for calculating corresponding feature points
void calcFeatureSets(vector<Point2f>& goodPointsNew, vector<Point2f>& goodPointsTriPrev, vector<Point2f>& goodPointsTriLast)
{
/lclear all old datasets
goodPointsNew.clear();
goodPointsTriPrev.clear();
goodPointsTriLast.clear();
keypointsPrevNew.clear();
goodKeypointsStereoPrev.clear();
goodKeypointsStereoL ast.clear();
keypointsPrev.clear();
keypointsLast.clear();

[/detect FAST features in prev and last image
extractor.detect(imgPrevOld, keypointsPrev);
extractor.detect(imgLastOld, keypointsLast);

/lextract ORB descripors

extractor.compute(imgPrevOld, keypointsPrev, descriptorsPrev);
extractor.compute(imgLastOld, keypointsLast, descriptorsLast);

/lcout<<"Features detected: "<<keypointsPrev.size()<<endl;

/IMatch feature descriptors with brute force matcher and cross check (using hamming distance)
BFMatcher matcher = BFMatcher(NORM_HAMMING, true);
matches.clear();

matcher.match(descriptorsPrev, descriptorsLast, matches);

[*
//Ratio Test
vector<vector< DMatch> > twoMatches;
matcher.knnMatch(descriptorsPrev,descriptorsLast,twoMatches, 2);
for (int i=0;i<twoMatches.size();i++){
if(twoMatches[i][0].distance < 0.9*twoMatches[i][1].distance){
matches.push_back(twoMatches[i][0]);

}

cout<<"Matches Stereo: "<<matches.size()<<endl;
*/

/lremove bad stereo matches that are not on the same y-coordinate

std::vector< DMatch > good_matches_stereo, veryGood,
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for (int i = 0; i < matches.size(); i++)
{
if (fabs(keypointsPrev[matches[i].queryldx].pt.y - keypointsLast[matches[i].trainldx].pt.y) <= 2) {
good_matches_stereo.push_back(matches[i]);

/lremove matches with a distance higher than a threshol
for (inti = 0; i < good_matches_stereo.size(); i++) {
if (good_matches_stereo[i].distance < 40) {

veryGood.push_back(good_matches_stereo[i]);

good_matches_stereo = veryGood;
[lcout<<"Very Good Matches: "<<veryGood.size()<<endl;

for (int i = 0; i < good_matches_stereo.size(); i++) {
goodKeypointsStereoPrev.push_back(keypointsPrev[good_matches_stereo[i].queryldx]);
goodKeypointsStereoLast.push_back(keypointsLast[good_matches_stereo[i].trainldx]);

vector<Point2f> goodPointsStereoPrev, goodPointsStereoLast, pointsNew;

for (inti = 0; i < goodKeypointsStereoPrev.size(); i++) {
goodPointsStereoPrev.push_back(goodKeypointsStereoPrevli].pt);
goodPointsStereoLast.push_back(goodKeypointsStereoLast[i].pt);

/Iremove outliers with RANSAC
Mat statusStereo;
findFundamentalMat(goodPointsStereoPrev, goodPointsStereoLast, CV_FM_RANSAC, 3, 0.999, statusStereo);

int stereolnliers = 0;
vector <KeyPoint> Prev, Last;

for (inti = 0; i < statusStereo.rows; i++)

{
if (statusStereo.at<bool>(0, i)) {
Prev.push_back(goodKeypointsStereoPrev[i]);
Last.push_back(goodKeypointsStereoLast[i]);
stereolnliers++;
}
}

/lcout<<"Stereo Inliers: "<<stereolnliers<<endl;
goodKeypointsStereoPrev = Prev;
goodKeypointsStereoLast = Last;
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goodPointsStereoPrev.clear(); goodPointsStereoLast.clear();

for (inti = 0; i < goodKeypointsStereoPrev.size(); i++) {
goodPointsStereoPrev.push_back(goodKeypointsStereoPrevl[i].pt);
goodPointsStereoLast.push_back(goodKeypointsStereoLast[i].pt);

[ltrack features in current frame based of features in old farme

calcOpticalFlowPyrLK(imgPrevOld, imgPrev, goodPointsStereoPrev, pointsNew, statusLKT, err, winSize, 3, termcrit, 0, 0.001);

/lgenerate sets of corresponding keypoints of old stereo images (for triangulation) and new Prev image

int count = 0;
for (inti = 0; i < statusLKT.size(); i++)
{
if (statusLKTI[i]) {
goodPointsNew.push_back(pointsNew[i]);
goodPointsTriPrev.push_back(goodKeypointsStereoPrevl[i].pt);
goodPointsTriLast.push_back(goodKeypointsStereoLast[i].pt);
count++;
}
}

cout << "matched features: " << count << endl;

/triangulate 3D points with the linear method
Mat Triangulation(Point2f u, Mat P, Point2f ul, Mat P1)
{
Mat A = (Mat_<double>(4, 3) << u.x * P.at<double>(2, 0) - P.at<double>(0, 0), u.x * P.at<double>(2, 1) - P.at<double>(0, 1), u.x *
P.at<double>(2, 2) - P.at<double>(0, 2),
u.y * P.at<double>(2, 0) - P.at<double>(1, 0), u.y * P.at<double>(2, 1) - P.at<double>(1, 1), u.y * P.at<double>(2, 2) -
P.at<double>(1, 2),
ul.x * P1l.at<double>(2, 0) - P1.at<double>(0, 0), ul.x * P1l.at<double>(2, 1) - P1.at<double>(0, 1), ul.x * P1.at<double>(2, 2)
- P1.at<double>(0, 2),
ul.y * Pl.at<double>(2, 0) - P1.at<double>(1, 0), ul.y * P1.at<double>(2, 1) - P1.at<double>(1, 1), ul.y * P1.at<double>(2, 2)
- P1.at<double>(1, 2)
);
Mat B = (Mat_<double>(4, 1) << -(u.x * P.at<double>(2, 3) - P.at<double>(0, 3)),
-(u.y * P.at<double>(2, 3) - P.at<double>(1, 3)),
-(ul.x * P1l.at<double>(2, 3) - P1.at<double>(0, 3)),
-(ul.y * P1l.at<double>(2, 3) - P1.at<double>(1, 3)));

Mat X;
solve(A, B, X, DECOMP_SVD);

return X;



99

//IROS class which receives the rectified images and publishes the pose of the robot
class ImageConverter
{
public:
ImageConverter();
void InitializePubSub();
private:
ros::NodeHandle nh_;
image_transport::ImageTransport it_;
/limage subscriber
image_transport::SubscriberFilter Prev_image_sub_;
image_transport::SubscriberFilter Last_image_sub_;
message_filters::Synchronizer< MySyncPolicy > sync_;
/Ipose Publisher
ros::Publisher chatter_pub = nh_.advertise<geometry_msgs::Pose>("/cmd_pos", 100);
/ISubscriber Callback method
void stereoCallback(
const sensor_msgs::ImageConstPtr& Prev_image_msg,
const sensor_msgs::ImageConstPtr& Last_image_msg);

%

void ImageConverter::InitializePubSub() {
sync_.registerCallback(boost::bind(&ImageConverter::stereoCallback, this, _1, _2));

[ffor implementation on the apollon notebook, subscribe the following: Prev_image_sub_(it_, "/apollon/vrmagic/Prev/image_rect_color", 1),
Last_image_sub_(it_, "/apollon/vrmagic/Last/image_rect_color", 1)
ImageConverter::ImageConverter() :
it_(nh_), Prev_image_sub_(it_, "/vrmagic/Prev/image_rect_color", 1), Last_image_sub_(it_, "/vrmagic/Last/image_rect_color", 1),
sync_(MySyncPolicy(10), Prev_image_sub_, Last_image_sub_) {
InitializePubSub();

/lconverting ROS image Message to OpenCV Mat with CVBridge

void ImageConverter::stereoCallback(const sensor_msgs::ImageConstPtr& msgl, const sensor_msgs::ImageConstPtr& msg2)

{
cv_bridge::CvimagePtr cv_ptrl, cv_ptr2;

try
{
cv_ptrl = cv_bridge::toCvCopy(msgl, "bgr8");
cv_ptr2 = cv_bridge::toCvCopy(msg2, "bgr8");
}

catch (cv_bridge::Exception& €)
{
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ROS_ERROR("cv_bridge exception: %s", e.what());

return;

/MO ALGORITHM:

/lstart clock and load images
tick = (double)getTickCount();
imgPrevc = cv_ptrl->image;

imgLastc = cv_ptr2->image;

/lconvert images to grayscale
cvtColor(imgPrevc, imgPrev, COLOR_BGR2GRAY);
cvtColor(imgLastc, imgLast, COLOR_BGR2GRAY);

if (imgPrevOld.empty()) {
imgPrev.copyTo(imgPrevOld);
imgLast.copyTo(imgLastOld);

//detect and match features in the previous Prev and Last image (for triangulation) and track those features in the new Prev image
calcFeatureSets(goodPointsNew, goodPointsTriPrev, goodPointsTriLast);

/ltriangulate goodPointsTriPrev and goodPointsTriLast to get a set of 3D worldPoints
if (goodPointsTriPrev.size() > 5) {
std::vector<Point3f> worldPointsHart;
for (int i = 0; i < goodPointsTriPrev.size(); i++) {
Mat world = Triangulation(goodPointsTriPrev.at(i), P1, goodPointsTriLast.at(i), P2);
worldPointsHart.push_back(Point3f(world.at<double>(0, 0), world.at<double>(1, 0), world.at<double>(2, 0)));

//Solve PnP with RANSAC

Mat inliers;

solvePnPRansac(worldPointsHart, goodPointsNew, K1, D1, rvec, tvec, false, 1000, 2.0, -1, inliers, CV_P3P);
tvec = -tvec;

rvec = -rvec;

/lprint out current motion

cout << "R: " <<rvec * 180/ 3.14 <<endl;

cout << "T: " << tvec << endl;

*
/[calculate the inliers of the PnP algorithm
int inlier=0;
for(inti=0;i<inliers.rows; i++)
{
if(inliers.at<bool>(0,i)){

inlier++;
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}

cout<<"PnP Inliers: "<<inlier<<endl;
*/

/lremove very small or large rotations and translations
rvec.at<double>(0) = 0;
rvec.at<double>(2) = 0;
tvec.at<double>(1) = 0;
for (inti=0;i<3;i++){
if ((fabs(rvec.at<double>(i)) < 0.2 / 180 * 3.14) || (fabs(rvec.at<double>(i)) > 1.5)) {

rvec.at<double>(i) = 0;

}
for (inti=0;i<3;i++) {
if ((fabs(tvec.at<double>(i)) < 1) || (fabs(tvec.at<double>(i)) > 300)) {
tvec.at<double>(i) = 0;

/[Calculate total pose
Rodrigues(rvec, Rnew);

RTnew = (Mat_<double>(4, 4) << Rnew.at<double>(0, 0), Rnew.at<double>(0, 1), Rnew.at<double>(0, 2),
tvec.at<double>(0), Rnew.at<double>(1, 0), Rnew.at<double>(1, 1), Rnew.at<double>(1, 2), tvec.at<double>(1), Rnew.at<double>(2, 0),
Rnew.at<double>(2, 1), Rnew.at<double>(2, 2), tvec.at<double>(2), 0, 0, 0, 1);

/[Calculating the robots pose from the cameras pose (Hand-Eye-Relation)
RTnew = HandEye * RTnew * HandEye.inv();
RTtotal = RTtotal * RTnew;

/lprint out total pose

Rtotal = (Mat_<double>(3, 3) << RTtotal.at<double>(0, 0), RTtotal.at<double>(0, 1), RTtotal.at<double>(0, 2),
RTtotal.at<double>(1, 0), RTtotal.at<double>(1, 1), RTtotal.at<double>(1, 2), RTtotal.at<double>(2, 0), RTtotal.at<double>(2, 1),
RTtotal.at<double>(2, 2));

Ttotal = (Mat_<double>(3, 1) << RTtotal.at<double>(0, 3), RTtotal.at<double>(1, 3), RTtotal.at<double>(2, 3));

Rodrigues(Rtotal, rvec);

cout << "R Total: " << rvec * 180/ 3.14 << endl;

cout << "T Total: " << Ttotal << endl;

/IVISUALISATION:

//draw lines for moving Keypoints that moved more than a threshold

for (int i = 0; i < goodPointsNew.size(); i++) {
Point pO(ceil(goodPointsNew[i].x), ceil(goodPointsNew[i].y));
Point p1(ceil(goodPointsTriPrev[i].x), ceil(goodPointsTriPrev[i].y));
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double res = cv::norm(pl - p0);
if (res >5) {
line(imgPrevc, p0, p1, CV_RGB(0, 255, 0), 2);

/lcalculate colour according to depth of the 3D point
vector<float> depth;
float maxDepth = 0;
float minDepth = 10000;
for (int i = 0; i < worldPointsHart.size(); i++) {
if (worldPointsHart.at(i).z > 0) {
if (worldPointsHart.at(i).z > maxDepth) {
maxDepth = worldPointsHart.at(i).z;
}
if (worldPointsHart.at(i).z < minDepth) {
minDepth = worldPointsHart.at(i).z;

}
for (int i = 0; i < goodPointsTriPrev.size(); i++) {
depth.push_back((worldPointsHart.at(i).z - minDepth) / (maxDepth - minDepth) * 255);

//draw feature points and depth information

for (int i = 0; i < goodPointsTriPrev.size(); i++) {
Point pO(ceil(goodPointsTriPrev[i].x), ceil(goodPointsTriPrev[i].y));
Point p1(ceil(goodPointsTriLast[i].x), ceil(goodPointsTriLast[i].y));
Scalar colorDepth = Scalar(0, depth[i], 255);
circle(imgPrevc, p0, 2, Scalar(0, 255, 0), 2);
circle(imgLastc, p1, 2, colorDepth, 2);

//Output Images and copy current images to old images
imshow("Inputl", imgPrevc);

imshow("Input2", imgLastc);

//save the current image frame for the next calculation step
imgPrev.copyTo(imgPrevOld);
imgLast.copyTo(imgLastOld);

/Ipublish current pose
geometry_msgs::Pose cmd_pos_msg;

cmd_pos_msg.position.x = Ttotal.at<double>(0, 0);



cmd_pos_msg.position.y = 0;
cmd_pos_msg.position.z = Ttotal.at<double>(2, 0);
cmd_pos_msg.orientation.x = rvec.at<double>(0, 0);
cmd_pos_msg.orientation.y = rvec.at<double>(1, 0);

cmd_pos_msg.orientation.z = rvec.at<double>(2, 0);

/ISTATIC FEATURE SEARCH

/linitiate feature search if there are too less features

if ((initFeatures == 3) && (goodPointsNew.size() < 30)) {
tvecSaved = Ttotal;
initFeatures = 0;

maxFeat = 0;

[Iturn to the Prev, searching for most features
if (initFeatures == 0) {
cmd_pos_msg.position.y = 2;
if (maxFeat < goodPointsNew.size()) {
maxFeat = goodPointsNew.size();
bestAngle = rvec.at<double>(1);

}

if ((rvec.at<double>(1) < -1.5) || (goodPointsNew.size() < 60)) {

initFeatures = 1;

[fturn to the Last, searching for most features
if (initFeatures == 1) {
cmd_pos_msg.position.y = 1;
if (maxFeat < goodPointsNew:.size()) {
maxFeat = goodPointsNew.size();

bestAngle = rvec.at<double>(1);

}

if ((rvec.at<double>(1) > 1.5) || ((goodPointsNew.size() < 60) && (rvec.at<double>(1) > 0))) {

initFeatures = 2;
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cout << "Feature search done! Best angle: " << bestAngle * 180 / 3.14 << " with " << maxFeat << " features." <<

waitKey(2000);

/fturn to the direction with the most features
if (initFeatures == 2) {
cmd_pos_msg.position.y = 2;
if (rvec.at<double>(1) <= bestAngle) {

initFeatures = 3;
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cmd_pos_msg.position.y = 0;
RTtotal.at<double>(0, 3) = tvecSaved.at<double>(0);
RTtotal.at<double>(1, 3) = tvecSaved.at<double>(1);
RTtotal.at<double>(2, 3) = tvecSaved.at<double>(2);

cout << "Best angle reached, starting to move!" << endl;

waitKey(2000);
}
}
/*
/IDYNAMIC FEATURE SEARCH
if(goodPointsNew.size()<100){
cmd_pos_msg.position.y=3;
}
else {
cmd_pos_msg.position.y=0;
}
*/
[hwait 1ms

char k = waitKey(1);
if (k =="a’) { k = waitKey(20000); }

chatter_pub.publish(cmd_pos_msg);

/lcalculate time
avrgTime = ((double)getTickCount() - tick) / getTickFrequency();
cout << "Time: " << avrgTime * 1000 << "ms" << endl;

cout << " " << endl;

#include <ros/ros.h>

#include <image_transport/image_transport.h>
#include <image_transport/subscriber_filter.h>
#include <cv_bridge/cv_bridge.h>

#include <sensor_msgs/image_encodings.h>
#include "std_msgs/String.h"

#include "opencv2/opencv.hpp"

#include <sstream>

#include <message_filters/subscriber.h>
#include <message_filters/time_synchronizer.h>
#include <message_filters/synchronizer.h>
#include <message_filters/sync_policies/approximate_time.h>
#include <geometry_msgs/Twist.h>

#include <geometry_msgs/Pose.h>



using namespace cv;

using namespace std;

/ldestination trajectory in mm

double destinationsX [4] ={0,1000,1000,0};
double destinationsY [4] ={1000,1000,0,0};
//maximum speed of the robotino

double SPEED=0.2,speed;

double xr,yr,angle,xw,yw;
int k=0;

class Controller

{

public:

Controller()

{
/linitialise pose subscriber and velocity publisher (for robotino_node)
chatter_pub=n.advertise<geometry_msgs:: Twist>(""/cmd_vel", 100);
sub = n.subscribe(""/cmd_pos", 1000, &Controller::chatterCallback,this);

}

void chatterCallback(const geometry_msgs::Pose::ConstPtr& msg)

{

/lupdate current destination
xw=destinationsX[k];

yw=destinationsY[K];

/[rotate to the right if desired
if(msg->position.y==1){
geometry_msgs::Twist cmd_vel_msg;
cmd_vel_msg.angular.z=-0.2;
chatter_pub.publish(cmd_vel_msg);
}
/Irotate to the left if desired
else if (msg->position.y==2){
geometry_msgs:: Twist cmd_vel_msg;
cmd_vel_msg.angular.z=0.2;

chatter_pub.publish(cmd_vel_msg);

/lotherwise move to the destination

else {
/lload current pose of the robot
Xr=msg->position.x;

yr=msg->position.z;
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angle=-msg->orientation.y;

/lcalculate distance from robot to destination
double dist=fabs(xw-xr)+fabs(yw-yr);

/lintroduce some variables

double xwn,ywn,xvel,yvel xvelout,yvelout;

geometry_msgs::Twist cmd_vel_msg;

/Irotate the world coorinate system to the robots coordiante system

xwn=cos(angle)*(xw-xr)+sin(angle)*(yw-yr);

ywn=-sin(angle)*(xw-xr)+cos(angle)*(yw-yr);

/ladapt coordinate systems
xvel=ywn;

yvel=-xwn;

cmd_vel_msg.angular.z=0;

Ilcheck if the destination is close or already reached

if ((dist<=50)&&(k==3)) {

speed=0;
}

//move to the next point of the given trajectory

else if ((dist>50)&&(dist<150)) {

speed=0.10;

k++;

if(k!=3){

}
}
else {

speed=SPEED;
}

/Iscale the velocity to maximum
if (fabs(xvel)>=fabs(yvel)){
xvelout=xvel*speed/fabs(xvel);
yvelout=yvel*speed/fabs(xvel);
}

else {
xvelout=xvel*speed/fabs(yvel);
yvelout=yvel*speed/fabs(yvel);
}

/Irotate while moving for dynamic feature search
if(msg->position.y==3){

cmd_vel_msg.angular.z=-0.2;
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/loutput information

cout<<"x velocity: "<<xvelout<<endl;
cout<<"y velocity: "<<yvelout<<endl;
cout<<"x POS: "<<xr<<endl,

cout<<"y POS: "<<yr<<endl;
cout<<"Theta: "<<angle*180/M_PI<<endl;
cout<<"Distance: "<<dist<<endl;

cout<<"

/Ipublish velocity commands
cmd_vel_msg.linear.x=xvelout;

cmd_vel_msg.linear.y=yvelout;

chatter_pub.publish(cmd_vel_msg);

private:
ros::NodeHandle n;
ros::Publisher chatter_pub;

ros::Subscriber sub;

%

#include <ros/ros.h>

#include <image_transport/image_transport.n>
#include <image_transport/subscriber_filter.h>
#include <cv_bridge/cv_bridge.h>

#include <message_filters/subscriber.h>

class RobotMoveExecutor

{
public:

Controller(OmniDrive* omniDrive)

{
_omniDrive = omniDrive;
sub = n.subscribe(1000, &Controller::executeCallbackthis);

void executeCallback(const geometry_msgs:: Twist& msg)

{

OmniDrive_setVelocity(_omniDrive, msg.linear.x, msg.linear.y, msg.linear.velAngle);

"<<endl;
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private:
ros::Subscriber sub;
OmniDrive* _omniDrive = nullptr;

b

cmake_minimum_required(VERSION 2.8.3)

project(ImageConverter)

find_package(catkin REQUIRED COMPONENTS
cv_bridge
image_transport
roscpp
Sensor_msgs
std_msgs
geometry_msgs

)
find_package(OpenCV REQUIRED)

catkin_package()

include_directories(
${catkin_INCLUDE_DIRS}

)
include_directories(${OpenCV_INCLUDE_DIRS})

add_executable(ImageConverter src/main.cpp)
target_link_libraries(localisation ${catkin_LIBRARIES} )
target_link_libraries(localisation ${OpenCV_LIBRARIES})

cmake_minimum_required(VERSION 2.8.3)

project(Controller)

find_package(catkin REQUIRED COMPONENTS
cv_bridge
image_transport
roscpp
Sensor_msgs
std_msgs
geometry_msgs

)
find_package(OpenCV REQUIRED)

catkin_package()
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include_directories(
${catkin_INCLUDE_DIRS}

)
include_directories(${OpenCV_INCLUDE_DIRS})

add_executable(Controller src/main.cpp)
target_link_libraries(control ${catkin_LIBRARIES} )
target_link_libraries(control ${OpenCV_LIBRARIES})

cmake_minimum_required(VERSION 2.8.3)
project(RobotMoveExecutor)

find_package(catkin REQUIRED COMPONENTS
cv_bridge
image_transport
roscpp
std_msgs

catkin_package()

include_directories(
${catkin_INCLUDE_DIRS}

)
include_directories(${OpenCV_INCLUDE_DIRS})

add_executable(RobotMoveExecutor src/main.cpp)
target_link_libraries(control ${catkin_LIBRARIES})

/I Copyright (C) 2004-2008, Robotics Equipment Corporation GmbH

#define USE_MATH_DEFINES
#include <cmath>

#include <iostream>

#include <stdlib.h>

#ifdef WIN32
#include <windows.h>
#else

#include <signal.h>
#endif

#include <sstream>

#include <stdio.h>
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#include <stdlib.h>

#include <rec/robotino/api2/all.h>

using namespace rec::robotino::api2;

bool _run = true;

enum

{
PPM_BINARY_IMAGE_OUTPUT,
PPM_PLAIN_IMAGE_OUTPUT,
JPG_IMAGE_OUTPUT

3

int imageOutputFormat = PPM_BINARY_IMAGE_OUTPUT,;

#ifdef WIN32
static BOOL WINAPI sigint_handler( DWORD fdwCtrIType )
{

switch( fdwCtrlType )
{
case CTRL_C_EVENT: // Handle the CTRL-C signal.
_run = false;
return TRUE;
default:
return FALSE;
}
}
#else

void sigint_handler( int signum)

{

_run = false;

}
#endif

class MyCom : public Com

{
public:
MyCom()

: Com( "example_camera" )

void errorEvent( const char* errorString )
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std::cerr << "Error: " << errorString << std::endl;

void connectedEvent()

{

std::cout << "Connected." << std::endl;

void connectionClosedEvent()

{

std::cout << "Connection closed." << std::endl;

void logEvent( const char* message, int level )

{

std::cout << message << std::endl;

void pingEvent( float timeMs )
{

std::cout << "Ping: " << timeMs << "ms" << std::endl;

class MyCamera : public Camera

{
public:

dataSize,

width,

height,

MyCamera(OmniDrive* omniDrive) : _omniDrive(omniDrive)
{
}

void imageReceivedEvent( const unsigned char* data,

static unsigned int seq = 0;

int currentimageOutputFormat = imageOutputFormat;
if (0 == width)
{

currentimageOutputFormat = JPG_IMAGE_OUTPUT;
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unsigned int

unsigned int

unsigned int

unsigned int step )
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}
else
{
switch (imageOutputFormat)
{
case PPM_BINARY_IMAGE_OUTPUT:
case PPM_PLAIN_IMAGE_OUTPUT:
currentimageOutputFormat = imageOutputFormat;
break;
default:
currentimageOutputFormat = PPM_PLAIN_IMAGE_OUTPUT;
break;
}
}

std::ostringstream os;

0s << "image" << seq;

FILE* fp = NULL;

switch (currentimageOutputFormat)

{

case PPM_BINARY_IMAGE_OUTPUT:

case PPM_PLAIN_IMAGE_OUTPUT:
0s << ".ppm";

fp = fopen(os.str().c_str(), "w");

break;

default:
0s <<™.jpg";
fp = fopen(os.str().c_str(), "wb");
break;

}

if (fo ==NULL)

{
std::cerr << "Error: Cannot open file " << 0s.str() << std::endl;
return;

}

std::cout << "Writing " << os.str() << std::endl;

switch (currentimageOutputFormat)

{
case PPM_BINARY_IMAGE_OUTPUT:
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fprintf(fp, "P6 %d %d 255\n", width, height);
fclose(fp);
fp = fopen(os.str().c_str(), "ab");
for (unsigned int line = 0; line<height; ++line)

{
const unsigned char* psrc = (const unsigned char*)data + step * line;
fwrite( (const char*)psrc, width * 3, 1, fp);

}

break;

case PPM_PLAIN_IMAGE_OUTPUT:
fprintf(fp, "P3 %d %d 255\n", width, height);

for (unsigned int line = 0; line<height; ++line)

{
const unsigned char* psrc = (const unsigned char*)data + step * line;
for (unsigned int i = 0; i <width * 3; i +=3)
{
fprintf(fp, " %d %d %d ", (int)(*(psrc + i), (int)(*(psrc + i + 1)), (int)(*(psrc + i + 2)));
}
forintf(fp, "\n");
}
break;
default:
fwrite(data, dataSize, 1, fp);
break;
}
fclose(fp);
++seq;

OmniDrive* _omniDrive = nullptr;

MyCom com(OmniDrive_construct());
MyCamera camera;

void init( const std::string& hostname )

{

/I Initialize the actors

if JPG_IMAGE_OUTPUT == imageOutputFormat)
{
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camera.setJPGDecodingEnabled(false);

/I Connect
std::cout << "Connecting...";
com.setAddress( hostname.c_str() );

com.connectToServer( true );

if( lcom.isConnected() )

{
std::cout << std::endl << "Could not connect to " << com.address() << std::endl;
#ifdef WIN32
std::cout << "Press any key to exit..." << std::endl;
rec::robotino::api2::waitForKey();
#endif
rec::robotino::api2::shutdown();
exit(1);
}
else
{
std::cout << "success" << std::endl;
}
}
void drive()
{
while( com.isConnected() )
{
com.processEvents();
ros::init(argc, argv, "localisation™);
ImageConverter ic;
Controller controller;
RobotMoveExecutor(com._omniDrive);
ros::spin();
rec::robotino::api2::msleep( 1000 );
}
}

void destroy()
{

com.disconnectFromServer();
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void printHelp()

{
std::cout << "options:" << std::endl;
std::cout << "--hostname=ipaddress : set host to connect to" << std::endl;
std::cout << "--ppm-binary : output PPM binary images (default)" << std::endl;
std::cout << "--ppm-plain : output PPM plain images" << std::endl;
std::cout << "--jpg : output jpg images (if available)" << std::endl;
std::cout << "-help | --help | -h | /? : print this help page" << std::endl;

int main( int argc, char **argv )

{
std::string hostname = "127.0.0.1";

for (inti = 1; i<argc; ++i)

{
std::string arg = argv[i];
if ("--hostname" == arg.substr(0, 10))
{
hostname = arg.substr(11,std::string::npos);
}
else if ("--ppm-binary" == arg.substr(0, 12))
{
imageOutputFormat = PPM_BINARY_IMAGE_OUTPUT;
}
else if ("--ppm-plain” == arg.substr(0, 11))
{
imageOutputFormat = PPM_PLAIN_IMAGE_OUTPUT;
}
else if( "--jpg" == arg.substr(0, 5) )
{
imageOutputFormat = JPG_IMAGE_OUTPUT;
}
else
{
printHelp();
exit(0);
}
}

switch (imageOutputFormat)

{

case PPM_BINARY_IMAGE_OUTPUT:
std::cout << "PPM binary output enabled" << std::endl;
break;
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case PPM_PLAIN_IMAGE_OUTPUT:
std::cout << "PPM plain output enabled" << std::endl;
break;

default:
std::cout << "JPG output enabled" << std::endl;
break;

#ifdef WIN32
::SetConsoleCtrIHandler( (PHANDLER_ROUTINE) sigint_handler, TRUE );
#else
struct sigaction act;
memset( &act, 0, sizeof( act ) );
act.sa_handler = sigint_handler;
sigaction( SIGINT, &act, NULL );
#endif
try
{
init( hostname );
drive();
destroy();
}
catch( const rec::robotino::api2::RobotinoException& e )
{
std::cerr << "Com Error: " << e.what() << std::endl;
}
catch( const std::exception& e )
{
std::cerr << "Error: " << e.what() << std::endl;
}
catch( ...)

{

std::cerr << "Unknow Error" << std::endl;

rec::robotino::api2::shutdown();

#ifdef WIN32
std::cout << "Press any key to exit..." << std::endl;
rec::robotino::api2::waitForKey();

#endif

}
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JIOJIATOK B

JleMoHCTpaniifHui MaTepian

Coaiin 1

TUTYJIbHUI JTUCT POBOTHU

IIpe3senTaris 10 MaricTepchKoi
aTecTaliiHol poOOTH Ha TeMy:

Po3pobKa npozpamHoi bibaniomeKu 014
MO0O0esn8aHHA GPYHKUil ceHCopHoi cucmemu
mobinsHoz2o poboma Festo Robotino

TTigroryBas:
ct. rp. KTPCM-19-1
PioxoB Buranuii bopucouy
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Cmarig 2

AKTYAIJIBHICTb TA META PObOTHU

AKTYAJIBHICTb 1 META POBOTHU

B inopmayitinux cucmemax MooineHux po6omie 6UOLIAEMbCS KONO
3a60aHb, NOGA3GHUX 3 00POOKOIO IHGOpMAYii CEeHCOpHUX cucmem 6
peanvHoMy 4aci. B psoi eunadkie Oinbuia yYacmuHa 3a80aHb
BUPIULYEMBCS GUKOPUCIAHHAM cucmeM mexHiuHoz2o 30py (CT3). Oonax
sukopucmaniua C13 6 pedxicumi peanvHoeo 4acy UMazaions epamontHo2o
61I60PY NPOSPAMHO20 3a0e3nedeHHs O peanizayii, a came NnpocpamHa
oibniomexa 015 NOKPAUeHHsl CEHCOPHOI cucmemu poboma.

Memoro oannoil pabomsl 6y710 po3pobumu npPocpamHy 6ioniomexy
01 MOOEN0BAHHS (DYHKYIil CEHCOPHOI cucmeMu MOOLIbHO20 poboma
Festo Robotino.

Cmaiin 3

APXITEKTYPA ITPOTPAMHOI BIBJIIOTEKU

APXITEKTYPA ITPOI'PAMHOI
BIBJIIOTEKU

Controller ImageConverter RobotMoveExecutor
Component Component Component

l

[RobotinoAccessLibrary)|

User Application




Cmanin 4

PO3POBJIEHI AIATPAMU UML

PO3POBLJIEHI ITAT' PAMHU UML

» Jliaepama modeni npedmemuoi oonacmi;
» Miaezpamu nocnioogHocmeti ma koonepayiti;

» Jliaepama knacie npoekmyeanis,

» Iliaepama xnacie cmatis.

Cmaning 5

JIIATPAMA MOJIEJI ITIPEAMETHOI OBJIACTI

JIIAT’PAMA MO/JIEJII

.o
fame
ageCorvener

14105 NodeHande Cortroter

+ 1 image_ransport imageTransor nd: os-NodeHande

+Lastim: b s Publsher

Las_image_sub_image farspet SubscrberFier | | #PUDTOS
+Last image_sub - image_transpert SubscrberFiter + sl os: Subscrier

-+ chatter_pub: ros: Pubisher

[—

+_omniDrive: OmmiDrive
-+ sub ros: Subscrber
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Cmaiig 6

JUATPAMA TOCJIIJIOBHOCTEN

NIATPAMA
I[MOCIITAOBHOCTEN

[:ImageCnnvenerJ { :Controller } {RobotMoveExeculo]

Imagionvener: :stereng\lbéck
i " Contrller::chatterCallback!

@ngnve_setVelocxtK ((from Rcbgmovefxecumr::exetute(.al\back)

Cmain 7

JIIATPAMA KOOIIEPALIIIA

JNIATPAMA _
KOOIIEPAIIIN

§ amenn
+ Mporpauuy

“ImageConverter
mageConverter:stereoCalback
Controller
Controller::chatte Callback
ey
omniDrive_setvelocity (from
RobotMoveExecutor::executeCallback)
e
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Cmaiig 8

JIATPAMA KJIACIB ITPOEKTYBAHHA

JIIAT'PAMA KJIACIB
[TPOEKTYBAHHA

Cmaiig 9

JNIAT'PAMA KJIACIB CTAHIB

JNIAT'PAMA KJIACIB
CTAHIB
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Cmarig 10

OIMMCAHHS AJITOPUTMY BI3VAJILHOI OJOMETPII (BO)

OIIMCAHHSA AJITOPUTMY BI3YAJIbHOI
OJIOMETPII (BO)

» Ompumanns 306padiceHs 3 Kamepi po6omy

» BusHaueHHs mo40K-36i2i6 3 NOMOoKy 3006padsiceHd (3a 0onomozoro memodis: FAST, ORB,
Xemminea)

» BusHauenHs ma 6u0ANeHHs HEKOPEKMHUX cmepeo30izié

» Baoanenus uxuoie 3a 00nomozoio memoda RANSAC

» [Tenepayis nabopie mo4ok 0/ NOOANLULOT IX MPUAH2YIAYIT

» Buxonanns mpuan2ynsyii 01s ompumanis 3D-movox 3 2D-npoexyiil 300padiceHHs.

» O6uucnenns 3a2anbHoi nosu

Cnaiig 11

OIIUC YJOCKOHAJIEHHS BO 3A PAXYHOK AJITOPUTMY CTPATETII
BHUbLOPY

OINC YIOCKOHAJIEHHA BO 3A
PAXYHOK AJITOPUTMY CTPATETII
BUBOPY

» Ompumanus 306padxceHs 3a paxyHoK 3MiHU Kyma npu o6epmanii kaMepu
» Busnauenns moyok-36i2i6 nio yac eukonanHs BO 3 nomoky 306pagicers
» BuoinenHs mo4yok-36i2i6 0Jis KOHCHO20 300PaANCeH S

» CopmyeanHs ma nouLyK Hailbinbulol KilbKocmi mo4ox

» BusnauenHs 6eKmMopy 3 HanpsSMKoM i3 6ilbulicmio 36i2ie
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Cmanpg 12

CONSOLE APPLICATION

CONSOLE APPLICATION

: The connection has been refused.

Menio 3 onuiamu on Ilogioomnenns npo
Kopucmyeaua HeycniuiHe 3’ €OHaHHA

Cnaiig 13

[TPOBJIEMU ITPU TECTYBAHHI PE3VJIbTATIB [IPAKTUYHOI YACTHUHU
POBOTHU YV IOMAIIIHIX YMOBAX

[TPOBJIEMU ITPU TECTYBAHHI
PE3VJILTATIB I[TIPAKTUYHOI YACTUHU
POBOTHU ¥ IOMAIIHIX YMOBAX

File Edit Simuation Bobotin View Exta
A D @ bk i @ QP o] = | P

= = —ee = = T E———— : . ey ’
@ Error connecting device X ‘@qu l ﬁ!,.gm_rE:%m‘;hoHE!?!E
e, = e | T
T e A B Ere orEEES — =
[ox | ErTec Camera Q=0 @]

L s EEFHIFD

wabiens
Camera [ LS} jul

ITopm 12050 Ilopm 8080
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Cnaiin 14

BHUCHOBKHU TA MOXIJIMBI ITOKPAIITEHHA

BUCHOBKHU TA MOXIJIVBI
[TOKPAIIIEHHA

B pesynemami euxonanus amecmayiiinoi podomu 6yno po3poodieHo
Oi6niomexy 3 B0OCKOHANEHUMU @YHKYIAMU ON5l KEPYBAHHS CEHCOPHOI
cucmemoio po6oma Robotino, sika eupiutye nocmasiieni 3a0aui.

Mooicnusi nokpaweHHs: onmumizayis ma 00CACHeHHs Kpaujoi moyHocmi
aneopummis abo cuHXpoHizayis pobomu 3 iHWUMU ceHcopaMu poboma (abo
BUKOPUCTAHHS 000Mempii Kojlec).

Cmanpg 15

JAKVYIO 3A YBATY

llakyro 3a ysazy!
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JTOJATOK B

BigomicTe arecrariiinoi poooTu

o on.
Ne [lo3HaueHHs HaiimenyBanns . Hlon :
B1I1OMOCT1
TekcToBl JOKYyMEHTH
1 ['FOMK.507160.007 113 [TosicHIOBaNIbHA 3aMKCKa 115c., ¢. A4
JlonaTkoB1 MaTepiaiu
2 JleMoHCTpamiitHuil MaTepiaiu 15 c. y dbopmarti
*.ppt
I''tOUK.504300.004 B/
3m. | Apk. Ne moxym. IMigmuc Hata
Po3pobur | Pmwxos B.b. Po3pobka nporpamuoi Jlirepa | Apkym | ApkymuiB
0101i0TEeKH AJ151 MOAETIOBAHHS
[lepesipus | Cinotin A.M. (GYHKIIIH CEHCOPHOT CUCTEMHU 1
MobiTpHOTO poboTa Festo
Robotino XHYPE
H.xonTposns| Amkos 1.O. kadeapa KITAM
Binomicts aTrectaniifHol
3ateepauB | Hermromos I.111. poboru




