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Axis i — 1 Axis i

a; = the distance from Z; to Z, +1 measured along X

a; = the angle between Z; and Z, +1 measured about X,
d; = the distance from X;_, to X; measured along Z;; and
6; = the angle between X;_, and )2,- measured about Z,.

[ cf, —s0,; 0 a;_1
i—1p _ sb,ca;_, cbieca;_, =—so;_; —soy;_,d;
¢ sO;sa; _, cO;80;,_; coy_, ca;_qd;

%0 0 0 1 i

H4b: Craig, John J. Introduction to robotics: mechanics and control.

% Vol. 3. Upper Saddle River: Pearson Prentice Hall, 2005.
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cos0,cos®, —cosO,sin®, sin@, [,cosB,cosb,| |n, o, a, p,
T= sinf, cos®, —sinf,sin@, —cosd, [,sind, cosh, | _ n, o a p,
sinf, cosf, 0 d,+1,sin0, n o a p,
0 0 0 1 0 0 0 1
& Y1
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z1 —
e2 1
&zlz-sen(el)-cos(ez):elzmn_l& v xi
p, 1,cos(6,)cos(6,) . L d1
Zo
@ Pre-multiply by (A, ,°)* xa c 1o o
Xo
® px-cos(61)+py-sin(91)_lz-cos(Bz)

—dy
= ir— =0,=tan™" P,
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= Newton method (here for m=n)
w1y =fq) = f(a%) + 3(q°) (q- ) +0(flg-ak||2) < neglected

q<tt =g+ J,1(q") [rg - f(q")]

= Gradient method (max descent)
= minimize the error function

H(@) = 2 [y - f(@)[|* = V2 [rg - F(@)] [rg - f(q)]
q|(+1 - qk - o VqH(qk)
from VH(q) = - 3,7(q) [r, - f(q)], we get

q“rt=g“ + o J7(g") [rq - £(9)]
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One joint:
Ax~Ag Ky, ,Ky)

All joints:
VAR W WAY

Find Agq by:
Ag=F"Ax
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‘ —_ P F-Ax=1A q (energy ‘;7““[ in any
(] coordinates)

F'Ax=1"Aq

ﬂ;% ﬁ t B $§ E ?‘/2 Ax=JAq (forward kinematics)
* EH % E 1;/3_:\‘ Jl{_ﬁ: :‘I:@ijj FaA [ T A q (substitution)

=" (transpose both sides)
=J'F
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 Craig, John J. Introduction to robotics: mechanics and control.
Vol. 3. Upper Saddle River: Pearson Prentice Hall, 2005.

ol AR A
« Pan J, Chitta S, Manocha D. FCL: A general purpose library
for collision and proximity queries[C]//Robotics and

Automation (ICRA), 2012 IEEE International Conference on.
IEEE, 2012: 3859-3866.
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o sz | D
» Choset, Howie M. Principles of robot motion: theory,
L algorithms, and implementation. MIT press, 2005. }
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ROS GUI ROS-I GUI (Future)
¢ Plugin base GUI toolkit e Generic Pendant
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ROS Layer ROS-I Application _
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e Anything in the e Kinematics e Process Planner e urdf
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ROS-I Interface

Layer

Package: industrial_robot_client

.
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Layer

Package: simple_message

GOS-I Controller
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Package: vendor specific
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« URDF
 Unified Robot Description Format
o JE XML B FERPLAE N TR 0D & 1t
e Links: JUAM{E R . brfE B &5
« Joints: & SEHFRIH X £
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o EH Link
R link X . — TF frame
A, A R ALl 4 s Y

<link name=“link 4%“>
<visual>
<geometry>
<mesh filename=“1link 4.stl"/>
</geometry> n
<origin xyz="0 0 0" rpy="0 0 0" />
</visual>
<collision>
<geometry>
<cylinder length="0.5" radius="0.1"/>
</geometry>
<origin xyz="0 0 <0,05"™ zpy="0 0 O™ />
</collisien>
</link>

®
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KT Joint
o JE HHEBIEM R A
« 257, fixed, free, linear, rotary
o« JE XIBB))H
o ENKRWLW (MiE. HESE)

=

<joint name=“joint 2" type="reveolute™>
<parent link=%“1link 1"/>
<child link=“1link 2"/>
<origin xyz="0.2 0.2 0" rpy="0 0 O0"/>
<axis xyz="0 0 1"/>
<limit lower="-3.14" upper="3.14" velocity="1.0"/>

</9oints
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«  U{A[3R15 URDF 31

- HOFE
o TR

o fi ] SolidWorks % URDF H#fifs:
« sw_urdf_exporter
o £ SW 558 IR TEM AR PR &
o FEAE IR URDF A i i 14 Fio falf 43 A A
o EACIEFHTEE 2% R IALES AT, mlRE< S in]
« ZEHFE: (W[4 ZURDF)
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http://wiki.ros.org/sw_urdf_exporter
https://mp.weixin.qq.com/s?__biz=MzA5MDE2MjQ0OQ==&mid=2652786532&idx=2&sn=7ef3541c5f8504a2e4aae71a4494b004&chksm=8be53b1abc92b20c4d37e5ff6b7f51043620370e02e58845ddaa4ca42dac584684327399bdcd#rd

- URDF _#HROS
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- -

% (E) Size 3_Round base_r02 Simple<1>
<% (-) Size 1_House_r13_Simple<1> (Btik<<i
+® () Size 1_House r13 Simple<2> (Btik<<i
+'% (-) Size 3_House r11 Simple<1> (Bik<<i
+'® (-) Size 1 r_X2_FFFD_X0_r_r01_Simple<1>
4% (-) Size 1_Joint lid_r07_Simple<1> (#hik<<
3% (-) Size 3_Joint lid_r06_Simple<1> (RRik<<
+'% (-) Size 1_House r13_Simple<3> (Bik<<§
+'® (-) Size 3_House r11_Simple<2> (Bik<<§
+% (-) Size 3_Over arm_r01_Simpel<1> (BAik<
% () Size 3_House _r11_Simple<3> (Rik<<i
4% (-) Size 1_Joint lid_r07_Simple<2> (&tik<<
% () Size 3 Joint lid_r06_Simple<2> (BAik<«
+'% (-) Size 1_Tool flange_r03_Simple<1> (i
1§ (-) Size 1_Joint lid_r07_Simple<3> (&ik<« 3
% (-) Size 3 to Size 1_Angle_r02 Simple<i>
©'® () Size 3_Joint lid_r06_Simple<3> (Btik<«
+89 A

- URDF Export Configuration

& (-) URDF Reference

J Origin_global

2 Origin_joint 0

*\, Axis_joint_0

L Origin_joint_1
Axls _,omt 1

'\ Axls _joint_2
2 Origin_joint_3
., Axis_joint_3

- Origin_joint 4
X+ Origin_joint_5 "
\, Axis joint S =]
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URDF :ROS

* /base link = /tool0 iaz

Terminal

() Interact
B3 Displays
v & Clobal Options
Fixed Frame base_link
Background Color  [1255;255; 255
Frame Rate 30
Global Status: Ok
v’ Fixed Frame
Grid
RobotModel
TF

shoulder_pan_joint
shoulder_lift_joint

elbow joint 0.00

wrist_1 joint 0.00

|

wrist 2 joint 0.00

wrist 3 joint 0.00

Randomize

Center

Fixed Frame
Frame into which all data is transformed before
being displayed
Ad
@ Time
ROS Time: | 1500903013.26

a

ROS Elapsed: |131.87

Reset

o Move Camera [T Select < FocusCamera o= Measure

«:"?}"..}‘n industrial

Ly’ consortium

FIL

# 2D Pose Etimate ¥ 2DNavGoal @ PublishPoint x qq@qq-Ubuntu: ~

qq@qq-Ubuntu: ~

Wall Time:  1500903012.29

Wall Elapsed: |131.87

Experimental

30 Fps
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« KDL

» Orocos: Kinematics and Dynamics
Library

o« U TT ELBUE

e FH T KDL tree iz #h 2
« Ffi#
o« Wifi
o HETTLE

o kdl parser: ¥ URDF #:#15 KDL
o tree
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Ts TRACIK 75ROS

« TRAC-IK
 TRAC-IK handles joint-limited chains better than KDL

TRAC-IK vs. KDL

Patrick Beeson, Barrett Ames
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« |KFast
* OpenRave
6 dof and 7 dof
WRfGETAR ! ~10001%
" C++ file
S AL Generate IKFast Plugin Tutorial
« JRIH:

« Diankov, Rosen. "Automated construction of robotic
manipulation programs."” (2010).
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http://docs.ros.org/kinetic/api/moveit_tutorials/html/doc/ikfast_tutorial.html
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« FCL
 Flexible-Collision-Library
o {fE&:JiaPan GE1E)
o« WP

« Simple shapes: box, sphere, cylinder, ...
» Mesh: STL, dae
* Point cloud

* Octree

° IjJﬁ[é
o ulf 3 Ao
- BREITH
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= uspays
| Fixed Frame
| Background Color
| » ¥ Global status: ok
I> < Grid
» $® Markerarray
| ¥ 7~ MotionPlanning
| » ¥ Status: Ok
| Robot Description
Planning Scene Topic
v Scene Geometry
Scene Name
Show Scene Geometry
Alpha
ne Color
Voxel Rendering
Voxel Coloring
| scene Display Time
¥ Scene Robot
Robot Root Link
Show Scene Robot
Robot Alpha
Attached Body Color
» Links
v Planning Request
Planning Group
Show Workspace
Query Start State
Query Goal State

Interactive Marker Size

Start Color
tart
Goal
Goal State Alpha

Colliding Link Color

|
|

|

|

|

|

|

I

|

|

|

|

|

|

| tate Alpha
|
|
|
| Joint Violation Color
|
|
|
1
|
\
I
|
|
|
|
|
|
|
\

State Color

» Planning Metrics
» Planned Path

Add
Motion Planning
Context | Planning Scens Objects

Planning Library
OMPL

Warehouse

Host: (127.0.0.1

Kinematics

Use Collision-Aware IK

2017/7/25

]
"

/odom_combined

[

4

robot_description
[move_group/monitored_planning_scene

name)+

Occupied Voxels
Cell Probability
02

base_footprint

Stored Scenes Stored States

cified> - | Publish Current Scene

Port | 33829 < Connect

::ROS
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« FTJF moveit_setup_assistant
« roslaunch moveit_setup_assistant setup_assistant.launch

Movelt Setup Assistant

_ Movelt Setup Assistant

Welcome to the Moveit Setup Assistant! These tools will assist you in creating a Movelt configuration package that is
required to run Moveit. This includes generating a Semantic Robot Description Format (SRDF) file, kinematics configuration
file and OMPL planning configuration file. It also involves creating launch files for move groups, OMPL planner, planning
contexts and the planning warehouse.

Choose mode:

All settings for Movelt are stored in a Moveit configuration
package. Here you have the option to create a new configuration
package, or load an existing one. Note: any changes to a Moveit
configuration package outside this setup assistant will likely be
overwritten by this tool.

Create New Moveit Edit Existing Moveit
Configuration Package Configuration Package

Load a URDF or COLLADA Robot Model

Specify the location of an existing Universal Robot Description
Format or COLLADA file for your robot. The robot model will be
loaded to the parameter server for you. Note: an XACRO URDF
must first be converted to a regular XML URDF before opening
here. To convert a file run the following command: rosrun xacro
xacro.py model.xacro > model.urdf

Browse

®

Load Files

2017/7/25
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_ Movelt Setup Assistant

Self-Collisions
Virtual Joints
Planning Groups
Robot Poses
End Effectors
Passive Joints

Configuration Files

®

2017/7/25

welcome to the Movelt Setup Assistant! These tools will assist you in creating a
Movelt configuration package that is required to run Movelt. This includes
generating a Semantic Robot Description Format (SRDF) file, kinematics
configuration file and OMPL planning configuration file. It also involves creating
launch Files for move groups, OMPL planner, planning contexts and the planning
warehouse.

Success! Use the left navigation pane to continue.




Movelt!

®

Start
o

Virtual Joints

Planning Groups

Robot Poses

End Effectors

Passive Joints

Configuration Files

2017/7/25

7 Rl E B Ailf R R

Optimize Self-Collision Checking

The Default Self-Collision Matrix Generator will search for pairs of links on the robot
that can safely be disabled from collision checking, decreasing motion planning
processing time. These pairs of links are disabled when they are always in collision,
never in collision, in collision in the robot's default position or when the links are
adjacent to each other on the kinematic chain. Sampling density specifies how many
random robot positions to check For self collision. Higher densities require more

Ll |t ||t |1
1, o111
L |o o111
L l1]o0 011
Ll1]1]o0 0|1
1)1 ]1]0 0
11110

computation time.

sampling Density: Low ==}

Link A
1 base_bellow_link
2 base_bellow_link
3 base_bellow_link
4 base_bellow_link
5 base_bellow_link
6 base_bellow_link
7 base_bellow_link
8 base_bellow_link
9 base_bellow_link
10  base_bellow_link
11 base_bellow_link

12 base_bellow_link

Show Non-Disabled Link Pairs

| Regenerate Default Collision Matrix |

Link B
base_fookprint
base_link
bl_caster_l_wheel_link
bl_caster_r_wheel_link
bl_caster_rotation_link
br_caster_|_wheel_link
br_caster_r_wheel_link
br_caster_rotation_link
double_stereo_link
fl_caster_| wheel_link
Fl_caster_r_wheel_link

Fl_caster_rotation_link

2.::R0OS

7 T
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r, industrial
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Start Virtual Joints
Define a virtual joint between a robot link and an external frame of reference
Self-Collisions (considered Fixed with respect to the robot).

Virtual Joints Virtual Joint Name Child Link Parent Frame Type
1 virtual_joint base_footprint odom_combined  planar

Planning Groups

Robot Poses

End Effectors

Passive Joints

Configuration Files

.. | Edit Selected | | Delete Selected | | Add Virtual Joint |

2017/7/25
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« & & planning groups

Planning Groups

Create and edit planning groups for your robot based
collections, kinematic chains and subgroups.

oint collections, link

Create New Planning Group

N EEEEEEEEEEEEENENENENEEEEEESESESESESESEEEEEEEEEEEEEESE
Group Name: right_arm
Kinematic Solver: kdl_kinematics_plugin/KDLKinematicsPlugin =

Kin. Search Resolution: |0.005

Kin. Search Timeout (s): |0.05

AN NN NN NSNS E NN NSNS NN SN EENEEENEEEEEEEEEEEEEEE
Specify compenents for this planning group:

save and Add Joints

Save and Add Links

Save and Add Chain

Save and Add Subgroups

Cancel |

®
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Movelt!

- & H planning groups

Start
Self-Collisions
Virtual Joints
Robot Poses
End Effectors
Passive Joints

Configuration Files

®

2017/7/25

Planning Groups

Create and edit planning groups for your robot based on joint collections, link collections,
kinematic chains and subgroups.

Current Groups

Joints

¥ Links

r_gripper_palm_link
r_gripper_led_frame
r_gripper_motor_accelerometer_link
r_gripper_tool_frame
r_gripper_motor_slider_link
r_gripper_motor_screw_link
r_gripper_L_finger_link
r_gripper_L_finger_tip_link
r_gripper_r_finger_link
r_gripper_r_finger_tip_link
r_gripper_L_finger_tip_frame

Chain

Subgroups

v left_gripper

Joints

¥ Links

|_gripper_palm_link
|_gripper_led_frame
|_gripper_motor_accelerometer_link
|_gripper_tool_frame
|_gripper_motor_slider_link
|_gripper_motor_screw_link
|_gripper_L_finger_link
|_gripper_|_finger_tip_link
|_gripper_r_finger_link
|_gripper_r_finger_tip_link
|_gripper_l_finger_tip_frame
Chain

Expand All Collapse All | Delete Selected | | Edit Selected |

| Add Group |

2.::ROS
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Start Robot Poses
Create poses for the robot. Poses are defined as sets of joint values for particular
Self-Collisions planning groups. This is useful for things like folded arms.
Virtual Joints Pose Name Group Name
1 home right_arm

Planning Groups

Robot Poses

End Effectors
Passive Joints

Configuration Files

| Show Default Pose | | Movelt! | | Edit Selected | Delete Selected | | Add Pose |

®
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End Effectors

Setup grippers and other end effectors for your robot

End Effector Name:
right_eef

End Effector Group:
| right_gripper

Parent Link (usually part of the arm):

| r_wrist_roll_link

Parent Group (optional):

| Save || cCancel |

®
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7 1k ROS package

Start Generate Configuration Files

Create or update the configuration files package needed to run your robot with Movelt.
Self-Collisions Generated files highlighted orange indicate they were skipped.
Virtual Joints Configuration Package Save Path

Specify the desired directory for the Movelt configuration package to be generated.
) Overwriting an existing configuration package directory is acceptable. Example:
Planning Groups Jufrobot/ros/pr2_moveit_config

Jufsachinc/code-new/prz_moveit_config_new | Browse |
Robot Poses I

End Effectors

G | Generate Package

|
Passive Joints

Configuration Files Generated Files/Folders:
pr2_moveit_config_new/ Package that contains

pr2_moveit_config_new/package.xml all necessary
pr2_moveit_config_new/CMakeLists.txt configu(ation and
pr2_moveit_config_new/config/ launch files for Movelt

pr2_moveit_config_new/launch/
pr2_moveit_config_new/config/pr2.srdf
pr2_moveit_config_new/config/ompl_planning.yaml
pr2_moveit_config_new/config/kinematics.yaml
pr2_moveit_config_new/config/joint_limits.yaml
pr2_moveit_config_new/launch/move_group.launch
pr2_moveit_config_new/launch/planning_context.launch
pr2_moveit_config_new/launch/moveit_rviz.launch
pr2_moveit_config_new/launch/ompl_planning_pipeline.laui
pr2_moveit_config_new/launch/planning_pipeline.launch
pr2_moveit_config_new/launch/warehouse_settings.launch
pr2_moveit_config_new/launch/warehouse.launch
pr2_moveit_config_new/launch/run_benchmark_server_omg

pr2_moveit config new/launch/sensor manager.launch -
v

Configuration package generated successfully! | Exit Setup Assistant |

2017/7/25
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« ROS package
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BB config

BB launch

=) .setup_assistant
=] CHANGELOG.rst
=) CMakelists.txt

=] package.xml

[ E N ]
1.::ROS
industrial
XX§ consortium
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« ROS package
* config
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e *srdf

<I“}~" ﬂ‘\} industrial
¢ g‘\:v consortium

W

« 1.3% planning group, end_effector, pose Z5/5 &

e Collision Matrix: CIIFEFEsINJ LA EM, 7] PLE#
7EIX BB H0

<|--DISABLE COLLISIONS: By

<disable collisions
<disable collisions
<disable collisions
<disable collisions
<disable collisions
<disable collisions
<disable collisions
<disable collisions
<disable collisions

<disable collisions

link1="
link1="
link1="
link1="
link1="
link1="
link1="
link1="
link1="
link1="

default it is assumed that any link of the robot could potentiall
base link"™ link2="shoulder link" reason="Adjacent" />

ee link" link2="wrist 1 link"™ reason="Never" />

ee link" link2="wrist 2 link" reason="Never" />

ee link" link2="wrist 3 link" reason="Adjacent" />

forearm_link" link2="upper_arm link" reason="Adjacent" />
forearm_link™ link2="wrist 1 link" reason="Adjacent” />

shoulder link"™ link2="upper _arm link"™ reason="Adjacent" />
wrist 1 link" link2="wrist 2 link™ reason="Adjacent" />
wrist 1 link" link2="wrist 3 link" reason="Never" />

wrist 2 link" link2="wrist 3 link™ reason="Adjacent" />
a A =

91
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PRMkConfigDefault:
¢ ROS paCkage type: geometric::PRM

f. max_nearest neighbors: 1@
°
con Ig PRMstarkConfigDefault:

° Ompl plannlngyaml type: geometric::PRMstar
— manipulator:
® OMPLEPE(J%JI—LI;&IJ%:?% planner configs:
S » ML ) - SBLkConfigDefault
* %ﬂi”ﬁYiE@@i&ﬁijﬁ% - ESTkConfigDefault
o /l\ p|anning group $ - LBKPIECEkConfigDefault
zm@aﬁ - BKPIECEkConfigDefault

- KPIECEkConfigDefault
- RRTkConfigDefault

- RRTConnectkConfigDefault
- RRTstarkConfigDefault

- TRRTkConfigDefault

- PRMkConfigDefault

- PRMstarkConfigDefault

%
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« ROS package
* config
e joint_limits.yaml|

o BCE B I IEENINEE 2R,

joint limits:
shoulder pan_joint:
has velocity limits: true
max velocity: 3.15
has _acceleration limits: true
max_acceleration: 3.15
shoulder lift joint:
has velocity limits: true
max velocity: 3.15

L has_acceleration limits: true

7.::ROS
&

\} {ndustrial

&Y * consortium
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z 2017/7/25 max_acceleration: 3.15
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« ROS package
* config
 kinematics.yaml

o WK IAFES S HACE
o« BB AYIAN A 1) K fifE 2%
~ KDL, TRAC_IK, IKFast

manipulator:
kinematics solver: kdl kinematics plugin/KDLKinematicsPlugin
kinematics solver search resolution: ©.@e5
kinematics solver timeout: ©.885

kinematics solver attempts: 3

®
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« ROS package
 config
 fake controllers.yaml controller list:

ANEFZ B LA AT, Snaner

action ns: follow joint trajectory

fake ContrOI IerEl/J EEE type: FollowJointTrajectory

* ﬁﬂ%gk*ﬁg**ﬂ j\ jﬂ%nzz;ulder‘ pan_joint
g%ﬁ@—‘/\ - shoulder‘:liwc;_joint

controllers.yaml - elbou_joint
. . - wrist 1 joint
* moveit_simple_controller_m . .~ .
anager %*E:J:E - wrist 3 joint

controllers.yaml f{5 B4

% J&% A8 N ) action
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e launch

ROS package

1ROS
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« J5 3 Movelt ¥ launch SC £

o« NERESENES ANFENL T, " listsr:

roslaunch [robot] _moveit_config demo.launch

Piceract | 4 Move Camera [ Sele

£ Displays
Robot Description

Planning Scene Topic

» Scene Geometry

» Scene Robot

¥ Planning Request
Planning Group

Show Workspace

Query Start State

Add

Duplicate

3 MotionPlanning - Slider

Waypoint: 12

3 MotionPlanning

Context | Planning = Manipulation

Commands
Plan
Execute

Plan and Execute

Time: 0.020

Workspace

Center (XvZ): | 0.00

size (XY2): 2.00

2017/7/25

Reset

Query
Select Start State:

Select Goal State

<random valid>

Update Acceleration Scaling: | 1.00

Scene Objects

robot_description
/move_group/monitored_planning_scene

right_arm

Remove Rename

25 Play

Stored Scenes  Stored States ~Status
Options
Planning Time (s): | 5.00
Planning Attempts: | 10.00

Velocity Scaling: | 1.00

Allow Replanning
Allow Sensor Positioning
Allow External Comm.
Path Constraints:
None
Goal Tolerance: | 0.00

Clear octomap

30fps




Ts:. Movelt! 2:HROS

,{'&' x":\’i} {ndustrial
= fo "r' '
X 0y consortium

- MRFTEERELIRNLEEA
o« LA N ROS_driver
« Industrial _Robot_Driver_Spec
« /joint_states: & Aii <75 £ &
« /joint_trajectory action: BN kIl 45 B

e /joint_path _command: FHL7E T K %EHles A\
(TCP/IP)

. Hit & controllers.yaml S {4
« Action J&1E5 ROS driver #H A
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o LM E IR 45 4 3 57 URDF
e VAT

o FI A
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£, JEF)F fjoint_states & A

r A r A
IK | All Joint | /joint_states |  Robot

Posture

Values States
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e UArm - SwiftPro

15:30 - 17:30 ST LR UArm K7 B
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rqt_tf_tree_ RosTfTree - rqt = = 4) 2319 U

& = rqt_tf_tree__RosTfTree - rqt
JITF Tree D@ -0
@ | @ Highlight [ Fit | (o) B B =

yInteract | 6% Move Camera [} < FocusCamera == Measure  # 2D PoseEstimate 2DNavGoal @ Publish Point

: R+corded attime: 1500995843.44

st recent transform: 1500995843.57
est transform: 1500995842.37

(O Time I

ROS Time: | 1500995984.29 ROS Elapsed: |187.79 Wall Time: |1500995984.32 | Wall Elapsed: |187.75

Reset

2017/7/25




|MoveCamera  [TSelect  <b-FocusCamera cnMeaswie . 2DPossEdimate  / 2DNawCoal @ PublshPoit $ =

nosflm: 150099606135 | ROSElapsed: [26495 | Wall Time: 150099606135  Well lopsed: (26470 |
|Reset|
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Terminal
D@ -0

/home/qq/uarm_ws/src/swi... X gq@qgq-Ubuntu: ~/uarm_ws X qq@qg-Ubuntu: ~/uarm_ws x /

gripper: © SFt @
~Cqq@qqg-Ubuntu:~/uarm_ws$S rostopic echo /SwiftproState_topic

motor_anglel: 0.0

motor_angle2: 0.0

43.1899986267
pump: 0
swiftpro_status: @

motor_angle
motor_angle4: 85.8
103.330001831
: 8.10000038147

fjoint_states robot_state_publisher

SwiftproState_topi /swiftpro_rviz_node

qq@qq-Ubuntu: ~

qq@qq-Ubuntu:~$%

qq@qq-Ubuntu:~$

qq@qq-Ubuntu:~% rostopic echo /joint_states
header:

1500940187
307761208
frame_id: "'
name: ['Jointl', 'Joint2', 'Joint3', 'Joint4', 'Joint5', 'Joint6', 'Joint7', 'Jo
int8', 'Joint9', 'Joint1e']
position: [0.87822913062665315, -0.6978560804126895, 1.3622042799712195, 0.69785
60804126895, -0.6978560804126895, 0.5964549931638, -1.2943110069974861, -0.
82661375335, 0.6634756151393705, 0.06981314511709409]
velocity: []
effort: []
header:
= g 2812
stamp:
secs: 1500940187
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Fixed Frame Base
Background Color [ 255; 255; 255
Frame Rate 30
» v Global Status: Ok
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¥ 3 MotionPlanning “
» v Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic move_group/monitor...
¥ Scene Geometry
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Show Scene Geometry
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https://www.youtube.com/watch?v=ssjWlfrLy3k
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https://www.youtube.com/watch?v=C3J_1A_H3IE
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ROS Industrial (Kinetic) Training Excercises

Geofirey Chiou edited this page an hour ago - 35 revisions
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