s :;.El?-n-.lﬁlz‘y%nﬂﬁ IE EG\B AE

ROSHMEF &: MAIIEISEHE

—— 5. "FIR® SS5TAEMEYR

LY

T 45 NESAER “HAR” #=x
%@sﬂé@ "
;#E.x{ X (ROSHLEBAF A IER) 1EE

sﬁ};_g g BRRERREHEARAR RatlA
OFEEERE  wopmay Bk Wt

AN



SEL

O 1. {sHMENhEY 2B A
0 2. FRiFE
O 3. Yk SIS

GGGGGG



)

a‘

1. P MEN R A SRR



{3 AR

GYH.AI

4

H

B

5

]

]
-

@E00Oms

L RELT T T



video/ROBOTIS Manipulator with ROS MoveIt.mp4
video/上下料.mp4
video/Grasp Pose Detection in Dense Clutter.mp4
video/Fully automated artificial intelligence based pick and place system.mp4

1. fRTEHMEYF

AHY 5

S galal

> FiRfzE (RE. 55)
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=% ¢t @B PLLHLY

scale  (000/100) (I
(x=312,v=257) ~ R:98 G:182 B:98

REILRE camera_calibration: http://wiki.ros.org/camera calibration/



http://wiki.ros.org/camera_calibration/

1. FBEHMBRFhpO R

INBERTE

RVIiz*
=750

e
= ) - : e
P t_ act | mPMove Camera | JSelect  «f-FocusCamers == Measure 2D Pose Estimate

Chser? has er8 bas er9
basier4 ~ basierd’

basier1 A
g basigr2

bas eré

visp_hand2eye calibration: http://wiki.ros.org/visp hand2eye calibration

ros easy_handeye:

https://github.com/IFL-CAMP/easy handeye

{5 AR

GYH.AI

# 2DNavGoal @ Publish Point

basier3


video/moveit/UR5 kinect2 eye on base calibration - Google Chrome 2018_7_24 23_51_53.mp4
http://wiki.ros.org/visp_hand2eye_calibration
https://github.com/IFL-CAMP/easy_handeye

{5 AR

GYH.AI

Find-Object
Camera (3 Hz) Fast/FREAK

teddy bear: 74%

MFRA S E N

find_object_2d: http://wiki.ros.org/object recognition
Tensorflow Object Detection API: https://github.com/tensorflow/models/tree/master/research/object_detection
object_recognition: http://wiki.ros.org/object recognition



http://wiki.ros.org/object_recognition
http://wiki.ros.org/object_recognition
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agile_grasp: http://wiki.ros.org/agile grasp
MEES S graspit: http://wiki.ros.org/graspit
moveit_simple _grasps: http://wiki.ros.org/moveit simple grasps



http://wiki.ros.org/agile_grasp
http://wiki.ros.org/graspit
http://wiki.ros.org/moveit_simple_grasps
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eye to hand ERTE5h
%ﬁ

Measured Unknown

Eiels

eye in hand BR7EF

2
AN

Not used
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GYH.AI

2. FIRIFE

HIBL

R

PLas A

Eye In Hand
£ Eye-In-Hand BJHCE 77 X THLBSs AR it FE R AEE ML, UL A 80T

Robot % End1 4. Cameral _ Robot % End2 34 Camera2
Enle Camera]T DbjectT EndZT CameraET DbjectT

Robot -1 < Robot sy Endlrp__ End2rp 3 Camera2 oy Cameral -1
EndZT End lT Came:ralT CamemET obj cctT obj ectT

* &% https://blog.csdn.net/yaked/article/details/77161160
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GYH.AI

HIBL

BLds A
Eye To Hand

{t Eye-To-Hand HAC & /7 A6 THLES N ERERB TR ML, B LT ARKROL:

End % Robotl 3. Cameral mp__ End % Robot2 4. Camera2
Robot]T CameralT DbjectT RobﬂtzT CameraET ObjectT

Endp—1% End i Robotl -: Robot2 s Camera2 -y Cameral -1
Robc:tZT Rc:bc:tlT CamemlT CameraZT ObjectT DbjectT

* &% https://blog.csdn.net/yaked/article/details/77161160
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GYH.AI

easy_handeye: TF / VISP Hand-Eye Calibration

File Panels Help
) Interact = Move Camera [ ] Select & =
3 pisplays

>~ # Global Options
> v/ Global Status: Ok

> @ Grid m a—
(@ 1mage opuca/_ origin
W m
v Status: Ok
Show Names m
Show A m
Show Arrows m
Marker Scal 1
Update Interval 0 \
Frame Timeout 15 3
Frames, I g |
triangle Jx~alene
All Enabled O —
> base_link m ee’ JiNx
A () N
> base_link_UR O =
> ee_link 0
> ee_link_UR L]
>- optical_origin O]
>~ triangle_scalene )
> Tree
Global Options
Add
Reset | Left-Click: Rotate. Middle-Click: Move X/, Right-Click:: Move 2. Shift: More options. 31 fps

https://github.com/IFL-CAMP/easy handeye



https://github.com/IFL-CAMP/easy_handeye

2. FIRIRE

@rorm D@ - 0% Mimage View
Info Actions
Name: | /PROBOT_handeyecalibration_eye_on_base/ |
Take Sample
Type: |eye on base

Tracking Base Frame: |stereo_gazebo_left_camera_optical_frame
Tracking Marker Frame: |camera_marker

Robot Base Frame: base_link

Save
Robot Effector Frame: |tool0

Samples

1)

hand->world translation:
X:0.026831574435
y:0.537820436207
z:-0.252606307378

rotation:
x:-0.294517394026
y: 0.458536286601
7:-0.538460893354
W: -0.642700431628

ramera->marker translation:

Result

/aruco_tracker/resultii:

@

@Local Mover

[7] ir/result_mouse_left | ["| Smooth scaling

Remove Sample

Compute

easy_handeyer]#R{LiR

\)

— GYH.Al —

{5 AR

rqt_easy_handeye__Hand-eye Calibration automatic movement - rqt

1/17

The plan seems good: press execute to move the robot

Check starting pose Next Pose Plan Execute

S

EiZiE

{PROBOT AnnoFERIrELE (easy_handeye-BRTESM))


video/UR5 kinect2 eye on base calibration .mp4

l

a‘

3. Vi E A v NN S5



3. RS MRS 5 SR

GGGGGG

entanal L1 IE2 AL N TN

31 fps Il  Real Time Factor:

[ ST HMEN 5132 S roslaunch probot_grasping probot_anno_grasping_demo.launch J
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vold GraspingDemo::imageChkb(const sensor msgs::ImageConstPtr &msg)

{

if ('grasp_ running)

{

RO5 INFO STREAM("Processing the Image to locate the Object..."):
try
{
cv_ptr = cv_bridge::toCvCopy(msg, sensor msgs::image encodings::BGRE) ;
}
catch (cv_bridge::Exception &e)
{
RO5 ERROR("cv bridge exception: %s", e.what()):
return;

}

{5 AR

GYH.AI

// ROS INFO("Image Message Received"):
float obj =, obj y:
vMng .getZDLocaticon(cv_ptr->image, obj x, obj y):

—— REVFRTEGINUE

// Temporary Debugging

std::cout<< " X-Co-ordinate in Camera Frame :" << obj x << std::endl;

std::cout<< " Y-Co-or: e in Camera Frame :" << obj y << std::endl;

obj camera frame.setZ(-obj y): — A k= N

ob) oamera_trane. 26t (-ob] X1 . IR AR TS
ob]j camera frame.setX(0.45);

obj_robot_frami = camera to robot * obj camera frame; s -I«-l_ECF@{Zl:E*}_L%%A%*ﬁ%—FTﬁ%
// Temporary Debugging

std::cout<< " X-Co-ordinate 1in Frame :" << obj robot frame.getX() << std::endl;

std::cout<< " Y-Co-o in Frame :" << obj robot frame.get¥() << std::endl;

std: :cout<< " Z-Co-ordi] in Frame :" << ob]j robot frame.getZ() << std::endl;
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GYH.AI

try SRR EFENSEABRSITRASEGRALITA ZEIFSIT TR

{
this->tf camera to robot.waltForTransform("/base 1ink", "/camera link", ros::Time(U), ros::Duration(:50.0));
}
catch (tf::TransformException &ex)
{
ROS ERROR(" [adventure tf]: (wait) %s", ex.what()):
ros::Duration(..0) .sleep()
}
try
1
this->tf camera to robot.lookupTransform("”/base link", "/camera link", ros::Time(U), (this->camera to robot ));
}
M 3 —|—|: —_— S —_— N — <
*fat“h (tf::TransformException &ex) IR 2Z AERITRSIBRE LSRR Z BRIV IR T R 56 %
ROS ERROR(" [adventure tf]: (lookup) %s3", ex.what()):;

}
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PROBOT Annof 5 ¥ E T


video/PROBOT_Anno视觉分拣演示.mp4
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® casy_handeye
https://github.com/IFL-CAMP/easy handeye

o M2 AFIRIRE

https://blog.csdn.net/yaked/article/details/77161160

® find_object_2d

http://wiki.ros.org/object recognition

® Tensorflow Object Detection API
https://github.com/tensorflow/models/tree/master/research/object detection

® Robotics. Vision and Control, Peter Corke

{5

— GYH.Al —


https://github.com/IFL-CAMP/easy_handeye
https://blog.csdn.net/yaked/article/details/77161160
http://wiki.ros.org/object_recognition
https://github.com/tensorflow/models/tree/master/research/object_detection

Thank You

MHARELS, #—IA—THRE

EZRER, WlxXE




