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iR

4 1B (& SLIRTh N

S sudo apt-get install ros-melodic-usb-cam

S roslaunch probot_vision usb_cam.launch

S rgt_image_view

o )

rqt_image_view__ImageView - rqt

W image View
ElE]

/Jusb_cam/image_raw - g‘}\g}foﬁﬂf‘ | 10.00m

|/usb_cam/image_raw_mouse_left | | Smooth scaling D 0| g\

{5 AR

— GYH.Al —

usb_camIfgeE Ry IE

BFR

Topick#  ~<camera_name>/image

HKE
sensor_msgs/Image % % B 1R IR

iz

usb_camIhgeE RS ER

SH Ek®  RIME
~video_device string "/dev/video0"
~image_width int 640
~image_height int 480
~pixel_format string "mjpeg"
~io_method string "mmap"

~camera_frame_id string

~framerate int
~brightness int
~saturation int
~contrast int
~sharpness int
~autofocus bool
~focus int

~camera_info_url string

~camera_name string

"head_camera"

30
32
32
32
22
false

51

"head_camera"

ik

BBRKLERS

Eg &m0 PR

BRI E DR

%GZ=mEE, TEE mjpeg, yuyv, uyvy
IOMBiE, TJE{E: mmap, read, userptr
RARSKALIRR

iR

=&, 0~255

FE, 0~255

XL, 0255

EMTE, 07255

BEX &

Ex (EEINERSTER
BRI B ER R

BRI BIR
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Header: JHEk, B&EERS, NEEMEELILR;

. . T » ~ show sensor msgs/Image
height: BRI ED IR, ~td msqs/Header header g g
width: ERBEm D HEE,; s S5

time stamp

. A s A L S string frame id
encoding: EIRHZISIEIN, BEIERGB. YUVEERMEIU, [l height

it Ry R R AR 40D ; uint32 width
strlng_enchlng_
is_bigendian: EGREHERIAR/NRFERTL; uint8 is bigendian

uint32 step
step: —1TEIBEIENFTHE, (FATIENI KS; uint8[] data

data: TFIEERSUBIISA, K\ Jostep*height NS

1080* 7207 ¥R BB G = E—mERBEIEA/NE: 371080*720=2764800F T3, HN2.7648MB
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IR

&0

E4EFER

»> ~ show sensor msgs/CompressedImage
std msgs/Header header
uint32 seq
time stamp

string frame id
string format
uint8[] data

> format: &

> data: TZi#

BB E4EHmISTEI0 (jpeg. png. bmp)

SEH 6|
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GYH.AI

> ZEESDK (https://github.com/intel-ros/realsense/releases)

$ mkdir build Intel RealSense
S cd build

S cmake ..

S make %

S sudo make install

FEEE R R R R R R R RN E R RN

> ZEHEROSIKES (https://github.com/IntelRealSense/librealsense/releases)

S catkin_make -DCATKIN_ENABLE_TESTING=False -DCMAKE_BUILD_TYPE=Release
S catkin_make install

S echo "source ~/catkin_ws/devel/setup.bash" >> ~/.bashrcsource ~/.bashrc
DEERE.

https://github.com/IntelRealSense/librealsense/blob/master/doc/installation.md
https://blog.csdn.net/u012926144/article/details/80761342



https://github.com/IntelRealSense/librealsense/blob/master/doc/installation.md
https://blog.csdn.net/u012926144/article/details/80761342
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Select <> FocusCamera = Measure . 2D PoseEstimate . 2DNavGoal @ PublishPoint b =

: v
Search your compu

% (& Camera

I pisplays

v & Global Options
Fixed Frame camera_link
Background Color M 48; 48; 48
Frame Rate 30
Default Light

v v Global Status: Ok
v’ Fixed Frame

> € Grid

¥% PointCloud2

» B8 camera

> @@ camera

> @& camera

Q

QARREEQ

Grid

Displays a grid along the ground plane, centered at the origin of the target frame
of reference. More Information.

Add Duplicate Remove Rename
© Time x
ROS Time: | 1538222567.36 ROS Elapsed: |202.54 Wall Time: | 1538222567.43 Wall Elapsed: |202.56 ] Experimental

S roslaunch realsense2_camera rs_rgbd.launch

g - B ) )
MBAED & osrun rviz rviz
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- ~ show sensor msgs/PointCloud2
. e std msgs/Header header
> height: SEERIMEDWE; uin32 seq
time stamp
. . A . tri f id
> width: SREEGEERNME; o5 Bergpe
uint32 width
> fields: ’_/\Ilﬁ\E’J*;&j:E;ktﬁ: sensor msgs/PointField[] fields
uint8 INT8=1
. . . . W a e s, int8 UINT8=2
> is_bigendian: #IEHIANREFFEIER; uints INT16-3
" . uint8 UINT16=4
I * 7 * uint8 INT32=5
> point_step: BRENEEFTIK, uints INT32-5
N7 Int8 FLOAT32=7
> row_step: —SIFHIENFTITK; Uints FLOAT64-8
string name
> data: REBRENEERA, BFH AN PRI
uint8 datatype
. int32 t
row_step” height, ol S (e
. u@nt32 point step
> |s_dense: IE E%X&,mo uint32 row step

uint8[] data

bool is dense

KRLEMBEELRK, MREADHINSE T, FTEZRESHESIRIITREN, EHIEEHETESE,
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> BRIBEEX AT ARIRE?
BIEAXMIEENSE XN FHNEKRRS, ATREEXRNSBSIHINEN—ERE, ERRIEES
FESERERET, NERIUEREHNIRE, [REHNRENSEHITIRE,

-

o

REIRELNEER

~

S sudo apt-get install ros-melodic-camera-calibration

J

HEBIRE L

GGGGGG




Y 2. BEENBIRE o3 Rl

4 BB ARE I N
> BEhRER kL
S roslaunch probot_vision usb_cam.launch
> BTIREE
S rosrun camera_calibration cameracalibrator.py --size 8x6 --square 0.024
kimage::/usb_cam/image_raw camera:=/usb_cam /

1. size: MMEHBERNAMASTH, XEFEANHE—HE/1T, ST ITMANAS,
2. square: XPMESHNNESMAIBKRIAK, BAEXK;
3. imageflicamera: KERGKAHEIEKRIZHA,



> X. IREFEERREAEFHRY
EaZH;
> Y IREREERGKIAEF Y
Lt F55h;
» Size: MREFEERGENEH
iNEN Y E2mk
» Skew: TREFEERGEKMEF
YR RIEE T, N
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) 2. BSSAHBIRE 5 B

<launch>

<node name="usb cam" pkg="usb cam" type="usb cam node" output="screen" >

</

</launch>

<param
<param
<param
<param
<param
<param

BRELUAIERIRES F?

name—"v1deo device" value—"!dev/v1deoﬂ" />
name—"lmage_yldth" value="1280" />
name="image height" value="720" />
name="pixel format" value="yuyv" />
name="camera frame id" value="usb cam" />
name="10 1 method" Value—"mmap"f>

<param

name="camera info url" type="string" value="file://$(find probot vision)/camera calibration.yaml" />

10de .~

probot_vision/launch/usb_cam_with_calibration.launch
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3. ROS+OpenCV4{FiRgz

OpenCVEHt4a?

» Open Source Computer Vision Library,

» EFBSDIFAIRITHNEFEFRITENMIE (Linux.
Windows#IMac OS%) ;

> H—RIICKREMDECHEMAY, FRIRMEC+H. Python.
Ruby. MATLABFIESHIEO;

> KM T ERLENTENMRE S ENRZEREE, mEIE
m v ANl L AR S e BB RY

> AU BRI ERGR, AEERME T —TEEN GUIR
$%——highguis,

GGGGGG
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GGGGGG

/

E#0penCV

S sudo apt-get install ros-melodic-vision-opencv libopencv-dev python-opencv

J

f

o

OpenCV

OpenCV Iplimage

» CvBridge

N
4/ \

ROS50penCVHIEE L IESR

ROS N\

<«—» ROS Image Message
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4 MR GIE A

S roslaunch probot_vision usb_cam.launch

S rosrun probot_vision image_converter

S rqt_image_view

\_

Bimage View D® -o

| /image_converter/output ~ | \§| \Q\ [0 [¢]C1[10.00m 3 \@\

[ 1t_video_mouse_left| | | Smooth scaling ]§| 0° \E\
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ImageConverter()
it (nh )
{

// Subscrive to input video feed and publish output wvideo feed
image sub_ = it .subscribe("/usb cam/image raw", 1, &ImageConverter::imageCb, this);
image pub = it .advertise("/image converter/output wvideo", 1);

cv: :namedWindow (CPENCV_WINDOW) ;
}

~ImageConverter ()

{
cv::destroywindow{OPENCV_WINDOW};

}

void imageCb(const sensor msgs::ImageConstPtr& msg)

{

cv_bridge::CvImagePtr cv_ptr;
try
{

cv_ptr = cv_bridge::toCvCopy{msg, sSensor msgs::image encodings::BGRE) ;

}

catch (cv_bridge::Exception& &)

{

R0OS ERROR("cv bridge exception: %s", e.what()):;
return;

}

// Draw an example circle on the video stream

if (cv_ptr-»image.rows > ©0 && cv_ptr->image.cols > ©0)
cv::circle(cv _ptr-»image, cv::Point(50, S50), 10, CV RGB(255,0,0));

// Update GUI wWindow

cv::imshow (OPENCV WINDOW, cv_ptr->image);

cv::iwaitKey (2) ;

// output modified wideo stream
image pub .publish{cv ptr->toImageMsg()});

{5 AR

GYH.AI

— CIRIT &S XA

m—— 3215 O penCVEIREUE
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GYH.AI

Gazebo

- ee8|%%Z R E|RO|E

1 Real Time Factor:

A8 5 S roslaunch probot_gazebo probot_anno_with_gripper_gazebo_world.launch

LIIE S rosrun probot_vision vision_manager
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void VisionManager::detectTable(const sensor msgs::ImageConstPtr &msg, cv::Rect &tablePos)
{

// Extract Table from the image and assign values to pixel per mm fields

cv::Mat BGR[Z];

try
{
cv_ptr_ = cv_bridge::tvaCopy{msg, Sensor_msgs::image_encodings::BGRS};
}
catch (cv _bridge::Exception &e)
{
ROS_ERROR("cv bridge exception: %s", e.what()):
return;

}

cv::Mat &image = cv_ptr ->image;

split(image, BGR) ;

cv::Mat gray_image_red = BGR[2];

cv::Mat gray image greesn = BGR[.];

cv::Mat denoiseImage;
cv::medianBlur(gray image red, denoiseImage, 3);

// Threshold the Image
cv::Mat binaryImage = denoiseImage;
for (int 1 = 0; 1 < binaryImage.rows; i++)
{
for (int j = 0; j < binaryImage.cols; Jj++)
{
int editvalue = binaryImage.at<uchar>(i, J):
int editValueZ = gray image green.at<uchar>(i, Jj);

if ((sditvalue >= ) && (editvValue < 20) && (editvalue2 >= () && (editvValue2 < 20))
{ // check whether wvalue is within range.
binaryImage.at<uchar>(i, j) = 255;
}
else
{
binaryImage.at<uchar>(i, j) = 0;

}

B!
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dilate (binaryImage, binaryImage, cv::Mat());

// Get the centroid of the of the blob

std: :vector<cv: :Polnt> nonZeroPolnts;
cv::findNonZero(binaryImage, nonfZeroPoints);

cv::Rect bbox = cv::boundingRect (nonZeroPoints) ;
cv::Point pt;

pt.x = bbox.x + bbox.width / 2;

pt.v = bbox.y + bbox.height / 2;

cv::circle(image, pt, 2, cv::Scalar(0, 0, 255), =1, 2):

// Update pixels per mm fields
pixels permm y = bbox.height / table length;
pixels permm x = bbox.width / table breadth;

tablePos = bbox;

// Test the conversion wvalues

std::cout << "Pixels in y" << pixels permm y << std::endl;
std::cout << "Pixels in x" << pixels permm x << std::endl;
// Draw Contours - For Debugging

std: :vector<std: :vector<cv: :Point>»> contours;

std: :vector<cv: :Vecdi> hierarchy;

cv::findContours(binaryImage, contours, hierarchy, CV _RETR TREE, CV CHAIN RPPROX SIMPLE, cv::Point(J,

for (int 1 = 0; 1 < contours.size(); i++)
] {
cv::Scalar color = cv::Scalar(255, 0, 0);
cv: :drawContours (image, contours, i, color, 1, &, hierarchy, 0, cv::Point()):

1

3y

// output modified wvideo stream
imagel pub .publish{cv ptr ->toImageMsg())};

{5 AR
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— R IE

m— LA ROSEIGRIER



GGGGGG

At ;AR
ROSE& “EER: sensor_msgs/Image. sensor_msgs/Compressedimage
=2E&: sensor_msgs/PointCloud2

1515k & R IR R AN B F RS RS RRTIRE
RASIRE ros-melodic-camera-calibration
CvBridge: ¥%#2ROS50penCVZ BB &R
MARIRBIRAZ
ROS+0OpenCV ROSIREMR &L, KMEBER
AR 7Y ROSE1GE S 3 AL Open CVEIR KR
OpenCVEI& b IE
OpenCVEIBEIRKROSE S
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® usb cam
http://wiki.ros.org/usb cam

® sensor_msgs
http://wiki.ros.org/sensor msgs

® cv_bridge Tutorials
http://wiki.ros.org/cv bridge/Tutorials

® OpenCV Tutorials
https://docs.opencv.org/master/d9/df8/tutorial root.html

® (ROSHIBAFALRLE) , FTE

Belils

— GYH.


http://wiki.ros.org/usb_cam
http://wiki.ros.org/sensor_msgs
http://wiki.ros.org/cv_bridge/Tutorials
https://docs.opencv.org/master/d9/df8/tutorial_root.html

Thank You
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