Chapter 1 - Getting Started with ROS







Software & Updates

Ubuntu Software | Other Software Updates Authentication Additional Drivers
Downloadable from the Internet
Canonical-supported free and open-source software (main)
Community-maintained free and open-source software (universe)
Proprietary drivers for devices (restricted)
Software restricted by copyright or legal issues (multiverse)

B source code

Download from: | Server for United States v

Installable from CD-ROM/DVD

- Cdrom with Ubuntu 14.04 'Trusty Tahr'
Officially supported
Restricted copyright

Revert Close
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Chapter 2 - Creating Your First Two-Wheeled ROS
Robot (in Simulation)

RViz*
f Interact |**Move Camera [7JSelect <-FocusCamera = Measure . 2D Pose Estimate .~ 2DNavGoal @ PublishPoint # =.

~ & Global Options
Fixed Frame  world
Background C... [ 163;
Frame Rate 30
* @ Global Status:...
@ Fixed Frame Notf...
» @ Grid =]

Type: Orbit (rviz) :| Zero

Near Cli... 0.01
Target F... <Fixed Fram...
Distance 4.08499
Yaw 5.83859
Pitch 0.455398
» FocalP... 0;0;0

e

Fixed Frame
Frame into which all data is
transformed before beina |-

| Add || Remove  Rename

C

| Save | Remove  Rename
X

ROS Time: 39485118.26 ROS Elapsed: [215.83 Wall Time: 1439485118.30 | Wall Elapsed: 215.73 O Experimental

Reset Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 30 fps



Create visualization
By display type | By topic
v @ iz
- Axes
B8 camera
= DepthCloud
& Effort
B FluidPressure
< Grid
F. Gridcells
B Group
‘a lluminance
3 image
& Interactivemarkers
~% LaserScan
P! Map
@ marker
9 markerarray
“\ Odometry
# Path.
Description:

Display Name

cancel

tInteract | < Move Camera

lect <& Focus Camera = Measure ~ 2D Pose Estimate .~ 2D NavGoal @ Publish Point 4
D Displays B v Views x
ve C[lObal 0... Type: Orbit (rviz) : | Zero
Fixed Fr... map
Backgro... M 48;48;48
FrameR... 30
3 QSLEAbaldS'“ el Create visualization
ixed ... Fixed Frame ... : .
By display t
o chid y display type | By topic
4 PointCloud
PointCloud?2
® PointStamped
wl Polygon
~ Pose
= PoseArray
¥ Range
¢ RelativeHumidity |
1 RobotModel |
=
&l Temnerature -
Description:
Displays a visual representation of a robot
in the correct pose (as defined by the
current TF transforms). More Information.
Add Re

@ Time

ROS Time: 5070.71| ROS Elapsed

1 8.68

Wall Time: 39935070/
Reset | LeFt-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mou

Display Name
RobotModel

Cancel | JROK




urdF.rviz* - RViz

fInteract |<*Move Camera iJiSelect <FocusCamera = Measure .~ 2D Pose Estimate .~ 2D Nav Goal »

» @ Global Options

*» @ Global Status: Warn
» ¢ Grid &
» i RobotModel =
» 2 TF =&

Global Options

| Add | Remove | Rename
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More o;! fps




urdFf.rviz* - RViz

teract |% Move Camera [jSelect < FocusCamera = Measure . 2D Pose Estimate .~ 2D Nav Goal

» & Global Options
» v Global Status: Ok

» @ Grid &4
* i RobotModel 4
» > TF 4

| Add | Remove Rename

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More o|! fps




urdF.rviz* - RViz

fmInteract | % Move Camera [JSelect 4FocusCamera = Measure .~ 2D Pose Estimate . 2D Nav Goal »

» @ Global Options

» v Global Status: Ok

» % Grid =)
» i RobotModel @
* 3+ TF &

| Add || Remove Rename |

Reset 30 fps




# Global Options
» v Global Status: Ok
» @ Grid
* i RobotModel
+ > TF

ate Fub

joint_right_wheel

"

-\ Interact < Move Camera [JSelect < FocusCamera = Measure . 2D Pose Estimate . 2D Nav Goal

joint_left_wheel

oy

Add R

Randomize

J

Reset | L

Center

/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More o|! fps




joint_left_wheel joint_right_wheel

left_wheel right_wheel

Gazebo

Property Value




Gazebo
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Property Value

Real Time Factor: Sim Tim
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Chapter 3 - Driving Around with TurtleBot
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kobuki_dashboard__KobukiDashboard - rqt

CEE 00 (wam

&Robot Monitor D@ -0 &Console D@ -0
Error Device Message | I || @ Displaying 4 messages | @ |

# Message everit Node Stamp  Topics Lc
#4 @Kob... Info |/mobil... 12:30.... fcmd_... /tr
#3 |@Kob... Info |/mobil... 12:30.... /emd_... /tr
#2 |@Kob... Info |/mobil... 12:30:... /emd_... /tr

Warned Device Message #1 © Kob... Info /mobil... 12300 /cmd_... /tr
All devices Message

» @ Input Ports OK

» © Kobuki oK

» & Power System OK

» & Sensors oK
<-oldage received 0 senew > T : :

NRRERERERERENERRRRRNRARNRNRRRG A USE



& rqt_graph__RosGraph - rqt

@#Node Graph D@ -0
€& | Nodes/Topics (all) = & || B || B ||

Group namespaces [& Group actions [ Hide dead sinks [ Hide leaf topics [ Hide Debug Highlight & Fit | (7]

master

zeroconf

capability_server_nodelet_manager

'capability_server_nodelet_manager

mobile_base_nodelet_manager robot_state_publisher
In‘iobile_base_nodelet_manager 'mobile_base_nodelet_manager robot_state_publisher
mobilé_base
-

Aobiu_mse/mmmandsfmmab.

obile_base/sensors/core
/mobile_base

cmd_vel_mux

bumper2pointcloud

turtlebot_laptop_batte

! Y

diagnostic_aggregator

'diagnostic_aggregator

capability_server
apability_server/bo —L“_-f. apability_server/events|

app_manager turtlebot interactions

fapp_ g rtlebot/stat finteractions




masker

=
zeroconf
‘

capability_server_nodelet_manager
lity_server_nodelet_manager

turtlebot_teleop_keyboard cmd_vel_mux
T IR
Mﬁe _keyboard | emd_vel_mux/input/te

e oy
_ femd_vel_mux

Default - rqt

Plugins Running P
[ Container

| Actions L
| Concert K
sl Configuration ¢
Create Dashboard
& Introspection v
[ Logging *
[ Miscellaneous Tools ~ +
[ Robot v
& Robot Tools K
[ Rocon 1
& Services r

[ Message Publisher
sl visualization L Message Type Browser
Q Topic Monitor

Plugins related to ROS topics.



Default - rqt

File Plugins Running Perspectives Help
>Messaae Publisher

@ Topic | /cmd_vel_mux/input/teleop

topic
v & /cmd_vel_mux/input/teleop geometry_msgs/Twist

-~ type

& Type | geometry_msgs/Twist

rate expression
10.00

- linear geometry_msgs/Vector3
X float64 0.0
y float64 0.0
z float64 0.0
v angular geometry_msgs/Vector3
X float64 0.0
y float64 0.0
z float64 0.0

QTopic Monitor

Topic

v

>

>

>

>

>

>

>

& /cmd_vel_mux/input/teleop
* linear

3

y

X
v angular

y

X

Z
) /laptop_charge

[ Jemd_vel_mux/parameter_descriptions
) /mobile_base/events/robot_state

1 /mobile_base/debug/raw_data_stream
=] /tf

1 Jodom

O /mobile base/sensors/core

[> Message Publish... N

Type

geometry_msgs/Twist
geometry_msgs/Vector3

float64

float64

float64

geometry_msgs/Vector3

float64

float64

float64
smart_battery_msgs/SmartBatteryStatus
dynamic_reconfigure/ConfigDescription
kobuki_msgs/RobotStateEvent
std_msgs/String

tf2_msgs/TFMessage
nav_msgs/Odometry

kobuki msgs/SensorState

'Bandwidth
731.35B/s

Hz
15.39

|=JFreq.[10 | ~|Hz 4 | = @

DC@ -Ox

not monitored
not monitored
not monitored
not monitored
not monitored
not monitored
not monitored -



4+Move Camera |Minteract [ISelect .~ 2D Pose Estimate ~2DNavGoal + =.
D Displays 0
* @ Global Options
Fixed Frame  odom
Background ... [l48;48;48
Frame Rate 30
» v Global Statu...

» + Grid = T
o 2 Create visualization
:;" ?;botmadel = By display type By topic
» = LaserScan * [sensors
+ = DepthCloud » fbumper_pointcloud
» = Registered D... ~ /move_base_simple
+ @ Image w * /goal
» < PointCloud ~ Pose

Registered P... 'j/odom
* & InteractiveM...

v [scan
~ LaserScan

Show unvisualizable topics

Description:

Accumulates and displays poses from a
nav_msgs::0dometry message. More
Information

Display Name
Odometry

InteractiveMarkers

Connects to one or more Interactive

Marker servers. allowina vou ta =
Add




robot.rviz iz

+x Move Camera | ¢ Interact  []Select 2D Pose Estimate " 2DNavGoal -

Options |
» v Global Status: Ok

® Grid

i RobotModel

M= TF

#%. Laserscan

== DepthCloud

=& Registered DepthCl...
Image

PointCloud
Registered PointCloud
& InteractiveMarkers

» #\ Odometry

YYyvvyvvvvovow

BO0000000R®

Global Options

L Add J Remove Rename

30 fps

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options.



robol

2 Move Camera | (M interact [ ]select . 2DPoseEstimate . 2DNavGoal & -

» & Global Options
» v Global status: Ok
» & Grid &
» #, RobotModel &
> - TF 0
b~ LaserScan ]
» = DepthCloud ]
» == Registered DepthcCl... [
» D
» D
> D)
& InteractiveMarkers 5]
Jodom
M 255; 25,0
Position Tolerance 0.1
Angle Tolerance 0.1
Keep 100
Length 1

‘odometry
Accumulates and displays poses from a
nav_msgs:Odemetry message. More Information

[‘ Add || Remove | L Rename |

i 30fps




4 Move Camera | fhyinteract [ JSelect 7 2D PoseEstimate 2D NavGoal o -

I Displays. 0
» & Global Options

» v Global status: Ok

> = Grid

» #h, RobotModel

>k TF

> ~1- Laserscan

» == DepthCloud

» == Registered DepthCl...
> & Image

PointCloud
Registered PointCloud
* & InteractiveMarkers

ooooooooa®

Color
The color of the grid lines.

Remove Rename

| Reset | Left-Click: Rotate. Middle-Click: Move X/¥. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 30fps



File Panels Help

ove Camera fhinteract TISelect .~ 2D Pose Estimate .~ 2D Nav Goal

2 Displays =
» & Global Options

Fixed Frame  odom

Background ... [l48; 48; 48

Frame Rate 30
» v Global Statu...

» e Grid &
> i RobotModel ®&
» - TF

= LaserScan

» = DepthCloud
== Registered D...
» @ Image

» 4 PointCloud

» ¢ Registered P...
» & InteractiveM...

* » Odometry o
» v Status: Ok

Topic Jodom

Color M 255;25;0

Position Tole... 0.1

Angle Tolera... 0.1

Keep 100

Length 1
Odometry

Accumulates and displays poses from
anav msas:Odometrv messaae

Add

Reset 30fps



File Panels Help

% Move Camera (minteract {ISelect .~ 2D PoseEstimate .~ 2DNavGoal & =-
@ Displays )
@ Global Options
Fixed Frame  odom
Background ... [48;48;48
Frame Rate 30
» v Global Statu...
> @ Grid
* i RobotModel
* +TF
» ~ LaserScan
» = DepthCloud
» = Registered D...
» & Image
PointCloud
Reqistered P...
» & InteractiveM...
* ~ Odometry ¥

®

&

Fixed Frame
Frame into which all data is
transformed before beina disolaved.

Add

Reset



Chapter 4 - Navigating the World with TurtleBot

Kinect for Xbox 360

Kinect for Xbox One

Kinect for Windows v2




ASUS Xtion

ASUS Xtion PRO

ASUS PRO LIVE




Jcamera/rgb/image_color




= & fcamerafdepth/image




robot.rvi RViz

- | Move Camera | by interact [ jSelect . 2DPoseEstimate . 2DNavGoal F =,

Global Options
v Global Status: Ok
@ Grid

#, RobotModel
T

~. LaserScan

== DepthCloud

== Registered Depthcl...
(& Image

i PointCloud
Registered Pointcl..
InteractiveMarkers

YYYYTYTYTYTYTYTTYTVYY

m] |mimin] uim] | ]

Color
The color of the grid lines.

{ Adaij‘ Remove Rename |

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 30fps



<& Move Camera

Displays

» @ Global O...
» v Global St...
» » Grid

* i RobotM...
> TF

> - LaserScan
i Bumper ...
: Map

> @ Global M....

* @ Local Map
» F2 Costmap
v~ Planner

» v Statu...

Topic

Line Style

Color
Alpha
Buffer ...

Add Remove

Einteract £3Select

Q@

EReeaa®

/move_base/...
Lines

Wo; 12; 255

1

1

0;0;0

[

[

/move_base/...

. &

Flat Squares
0.04

Rename

~ 2D Pose Estimate

~ 2D Nav Goal

= Measure

9 Publish Point

+

= Views x
Type: TopDownOr | Zero

v Current... TopDownO...
Near Cli... 0.01
Target F... <Fixed Fram...
Scale 93.8848
Angle -6.72003
X -1.35336
Y 2.04398

Save || Remove | Rename

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Zoom. Shift: More options. 30 fps
: File Panels Help
% Move Camera |fminteract |[ISelect .~ 2D PoseEstimate .~ 2D NavGoal =Measure @ PublishPoint <
Displays * »a Views x
*® Global 0;;; Type: | TopDownOr :| | Zero
» v Global St...
» @ Grid @ ~ Current... TopDownO...
* i RobotM... & Near Cli... 0.01
» 2+ TF o Target F... <Fixed Fram...
>~ LaserScan & Scale 89.8871
.= Angle -6.74503
@ X -1.88141
> @ Global M... & Y -0.0363605
v@localMap @
» F2 Costmap
v~ Planner &
> v Statu...
Topic /move_base/...
Line Style Lines
Color Wo; 12; 255
Alpha 1
Buffer... 1
> Offset  0;0;0
CostCl... &
Traject... &
> v Statu...
Topic /move_base/...
Selecta... @
Style Flat Squares
Size (m) 0.04
Alnha - !

Add Remove

Reset

Rename

Save | Remove | Rename
30 fps



[tf

/tF_static

slam_gmapping

/slam_gmapping

/map

[scan

| Move Camera | dyinteract [Select

D Displays

» @ Global O...
» v Global St...
> @ Grid

* i RobotM...
2 TF

>~ LaserScan
Bumper ...

» F2 Map

Global M...

v @ Local Map
> P2 Costmap
v # Planner

» v Statu...

EeeQEEReO Q.

Topic /move_base/...

Line Style Lines
Color Wo; 12; 255

Alpha i
Buffer... 1

» Offset 0;0;0
CostcCl... @

v ¢ Traject... &

> v Statu...
Topic /move_base/...
Selecta... @
Style Flat Squares
Size (m) 0.04
Alnha 1

| Add Remove || Rename

9 Publish Point & =

| Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Zoom. Shift: More options.

e Views

Near Cli...
TargetF...
Scale
Angle

X

Y

J

Type: TopDownOr: Zero

0.01

<Fixed Fram...
96.6482
-6.72003
-1.35336
2.04398

| Save | Remove | Rename

30 fps



#*Move Camera fminteract [ISelect |~ 2D PoseEstimate |~ 2DNavGoal =Measure @ PublishPoint <

2 Displays o e Views o
*# Global O Type: TopDownOr :| Zero
» v Global Sta... yPe: |LOPUOWNSIL: | |..£€M0..)
> @ Grid [ ¥
> i RobotMo... & Near Cli... 0.01
» > TF m] Target F... <Fixed Fram...
>~ LaserScan & Scale 85.0504
» ¥ Bumper Hit & Angle -6.72003
> F2 Map 4 X -2.6157
» @ Global Map & Y 0.612213
»@LlocalMap @&
>z Amcl Part... @
>»ZFullPlan &
< »
| Add Remove | Rename

| Save || Remove | Rename

| Reset | 30 fps



navigation.r' - RViz
% Move Camera fnlnteract [ISelect .~ 2D PoseEstimate |~ 2D NavGoal |==Measure @ PublishPoint 4

D Displays x| ra Views 1)
o e Type: TopDownOr : | Zero |
> v Global Sta... L —
> e Grid @ x
» i RobotMo... & Near Cli... 0.01
» - TF (] Target F... <Fixed Fram...
» = LaserScan & Scalle 85.0504

& Angle -6.72003

& X -2.6157
> @ Global Map & Y 0.612213
»@localMap @&
>z Amcl Part... &
>~ Full Plan &

| Add | Remove | Rename | Save || Remove | Rename

| Reset | 30 fps




|% Move Camera |®yinteract [ISelect .~ 2D PoseEstimate .~ 2D NavGoal =Measure § PublishPoint # =

I Displays
» & Global Op...

» v Global Sta...

J

»a Views

J

Type: TopDownOr : | Zero |

> ® Grid @ x

> & RobotMo... & Near Cli... 0.01

» - TF 0 Target F... <Fixed Fram...

>~ LaserScan & Scale 85.0504

% Bumper Hit & Angle -6.72003

» F2 Map @ X 2.6157

> @ Global Map & Y 0.612213

*@localMap &

> =z Amcl Part... &

> # Full Plan &
|_Add || Remove | Rename | Save  Remove | Rename
| Reset |

30 fps

"move_base_simple/goal”

geometry_msgs/PoseStamped Navigation Stack Setup
move_base o
. o nav_msgs/GetMap map_server
Qluba ghhal_cm:@
internal = sensor topics z o
e | (o) e (R
“odam” pmm T e - ———_.,\
nav_msgs/Odometry Iocil_.. o bc_al_'mmit. D
"cmd_vel" | geometry_msgs/Twist
L provided node
base controller _ optional provided node

 platform specific node




rqt_reconfigure__Param - rqt

#Dvnamic Reconfiqure

terkes|
| Collapseall || Expandall |
amcl
¥ camera
v depth
v image_raw
compressed
v depth_registered
v hw_registered
~ image_rect_raw
compressed

compressed

¥ sw_registered
* image_rect_raw

compressed
driver
s ir
rectify_ir
» rgb
cmd_vel_mux
depthimage_to_laserscan
» move_base
navigation_velocity_smoother

Refresh

depth_ir_offset_y -10.0
z_offset_mm -50

D@ -0
camera/depth/image_raw/compressed [EY
format lipeg (jpeg) 3
jpeg_quality 1 0 100
png_level 1

jpeg (jpeg)

[camera/depth_registered/image_raw/compressed (%]
format Jipeg (ipeg) :J
jpeg_quality 1 2 100
png_level 1

ipeg (ipeg)

[camera/driver

a

a

image_mode |VGA (2)
depth_mode |VGA (2)
depth_registration [
data_skip 0@

depth_time_offset -1.0

image_time_offset -1.0

1000

1000

depth_ir_offset_x -10.0

10.0

0 10.0

so00 ]




x rqt_reconfigure_ Param - rqt

#Dvnamic Reconfiaure
Filter key:
Collapseall || Expandall

amcl

* camera
cmd_vel_mux
depthimage_to_laserscan

¥ move_base

DWAPlannerROS
» global_costmap
» local_costmap
navigation_velocity_smoother

Refresh

Chapter 5 - Creating Your First Robot Arm (in

Simulation)

base_global_planner
base_local_planner
planner_frequency
controller_frequency
planner_patience
controller_patience

conservative_reset_dist

recovery_behavior_enabled
clearing_rotation_allowed
shutdown_costmaps

oscillation_timeout
oscillation_distance
restore_defaults

[move_base
navfn/NavfnROS
dwa_local_planner/DWAPlannerROS
0.0 ¢
0.0 =
0.0 =¢
0.0 ¢
0.0 =G

&
&

0.0 =—0

0.0 ¢

100.0
100.0
100.0
100.0

50.0

60.0
10.0

D® -0

1.0
5.0
5.0
3.0
3.0

10.0
0.2



| Interact | Move Camera [ISelect <-FocusCamera e=Measure .~ 2D Pose Estimate .~ 2D Nav Goal »

- & Glb Options
» v Global Status: Ok

» e Grid &
» # RobotModel =
r - TF o

joint_base_mid

-

joint_mid_top

iy

8

l' Add_] “ Randomize

Reset Lfl*J‘ Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More o|! fPs




| Interact =" Move Camera [JSelect < FocusCamera == Measure .~ 2D Pose Estimate .~ 2D Nav Goal »

» & Global Options
» v Global Status: Ok

» & Grid &
» & RobotModel =
» - TF @

joint_base_mid

joint_mid_top
= ]
~Add I { Randomize J

Reset | L % ove X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More o' fps

©




urdF.rviz* - RViz
M interact | Move Camera {Select < FocusCamera r=Measure .~ 2D Pose Estimate .~ 2D Nav Goal

D Displays o
|+ & Global Options :
» v Global Status: Ok
» e Grid [
*» i RobotModel &
» 2 TF =&

| Add || Remove | Rename

| Reset Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. shift: More oj! fps



| Interact | Move Camera [TjSelect < FocusCamera == Measure . 2D Pose Estimate .~ 2D Nav Goal »

# Global Options
» v Global Status: Ok
» ¢ Grid &
* i RobotModel &
El TR &

Joint State Publisher »
left_gripper_joint

)

right_gripper_joint

joint_base_mid

Jjoint_mid_top

1

)

 Add Randomize

Reset | . Center |

Y. Right-Click/Mouse Wheel:: Zoom. Shift: More oj! fps




World

Scene
Ph

Property ‘Value

|| Steps: 1. Real Time Factor: Sim Time: Real Time: Iterations:

Gazel
World  Insert
Scene
Physics
Models
Lights

Property m\/alue

Steps:1. Real Time Factor: Sim Time: Real Time: Iterations:




Gazebo
World  Insert A AIAl ¥ 1 AEX A ]
Scene
Physics
Models
Lights

Property m\/alue

n Steps: 1. Real Time Factor: Sim Time: Real Time: Iterations:

Default - rqt
File Plugins Running Perspectives Help

>Messaqe Publisher DC@® -0Ox
| @ | Topic croller/command | - Type |std_msgs/Float64 |z | Freq. [‘I_\ vHz % )(=] (=]
topic * type rate expression .
| ¥ 0 frrbot/joint_base_mid_position_controller/command std_msgs/Float64 1.00
data float64 0.0

* O /rrbot/joint_mid_top_position_controller/command std_msgs/Float64 1.00
data float64 0.0



Default - rqt

File Plugins Runni Perspectives Help
[>>Message Publisher
g Topic |ion_controller/command | v | Type | std_msgs/Float64 5 A
topic v type rate expression
v /rrbot/joint_base_mid_position_controller/command std_msgs/Float64 1.00
data float64 -1.57
v [ /rebot/joint_mid_top_position_controller/command std_msgs/Float64 1.00 )
data float64 0.0
QTopic Monitor
Topic Type Bandwidth
» (] /rrbot/joint_base_mid_position_controller/pid/para... dynamic_reconfigure/ConfigDesc...

» [} /rrbot/joint_base_mid_position_controller/pid/para...

v Jrrbot/joint_base_mid_position_controller/state
command

d

error

header

i

i_clamp

p

process_value

process_value_dot

set_point

time_step

» [ /rrbot/joint_mid_top_position_controller/command

v

» [ frrbot/joint_mid_top_position_controller/pid/para...

n () lenbakboiok seid bom sosibios essteslloclnid/leses

dynamic_reconfigure/Config
control_msgs/JointControllerState 9.67KB/s
float64

float64

float64

std_msgs/Header

float64

float64

float64

float64

float64

float64

float64

std_msgs/Float64
dynamic_reconfigure/ConfigDesc...

adiimsmnie soconfioisslCestio

Freq. |1
Hz
100.00

D@ -ox%x
vz | )(=] (@
DC@ -ox
Value

not monitored
not monitored

46.07710690867304
10.0
0.4607710877097002

0.01

0.0

100.0
-2.0307710877097005
1.8622966137467577e-07
-1.57

0.001

not monitored

not monitored
T



Default - rqt

[ Message Publisher ol - ox]

€ | Topic | | v Type v |freq.[1 | v|hz | dp| =] |@
topic v type rate  expression
¥ @ frrbot/joint_base_mid_position_controller/command std_msgs/Floaté4 1.00
data float6s -1.57
* @ jrrbot/joint_mid_top_position_controllerfcommand ~ std_msgs/Floats4 1.00
data floated o
QTopic Monitor DE@ - ox|
| Topic * Type Bandwidt| Hz value G
» [ frrbat/joink_base_mid_position_controller/pid/paramete... dynamic_recanfigure/Config not monitored
* @ jrebotfjoint_base_mid_position_controller/state control_msgs/JointControllerstate 9.62K8/s 100.00
command float64 46.07710991877916
Hoat6d X
error floated 0.4607710879210707
» header std_msgs/Header
i floatsd 0.01
i_clamp float64 0.0
P Hoats4 100.0
process_value floatsd -2.030771087921071
process_value_dot Floatsd -1.1266775170396892e-...
time_step float64 0.001
» [ frrbot/joint_mid_top_pesition_controller/command std_msgs/Floatsd not monitored
* [ fribot/joink_mid_top_position_controller/pid/parameter... dynamic_reconfigure/ConfigDesc... not monitored

» [ frrbot/ioint mid top position controller/pid/parameter... dynamic reconfigure/Confia not monitored 15




Chapter 6 - Wobbling Robot Arms Using Joint
Control
























L_gripper.
right_s0

right_s1
right_e0
right_e1
right_w0
right_w1
right_w2
r_gripper_|_fing.

Value
ground_plane
is_static True BaxterlO
pose _
el Right
link ground_plan... |, Left g
Arm

n Steps: 1, Real Time Factor: Sim Time:

File Edit View Window Help
World | Insert “$O0 @08

Scene
Physics

Lights

Property "ilalue

|| Steps: 1, Real Time Factor: Sim Time: Time: Iterations:




Gazebo

Property

eal Time Factor: Time:




World

|_grippel

right_s0

Property  Value
name ground_plane

is_static T
pose
link

Real Time Factor:

Real Time:

Iterations:




Gazebo

sl 4O 008 |z @

Property Value

Sim Time:

Left Trigger Right Trigger
Connect

Left Bumper Right Bumper

Face Buttons
Left Stick

D-Pad Right Stick



_ cli_perspective_from_Ffile - rqt

File Plugins Running Perspectives Help

#Dvnamic Reconfiaure DE@ -0Ox
ek ( /robot/left_joint_position_controller/joints/left w2_controller/pid @ % | [
— P 0.0 0 100000.0 (100.0

Collapse all Expand all i 000 1000.0 [0.01
" cameras d 0.0 & 1000.0 (0.1
ga;elzo i_clamp_min -1000.0 £ 0.0 -0.0
* robo .
}
» head_position_controller {_claip_max 0.0 § 10006 10.0
~ left_joint_position_controller robot/left_joint_position_controller/joints/left wl_controller/pid x
'joilnlt:i g - p 0.0 L 100000.0 100.0
epi—de A i 0.0 ! 1000.0 0.01
~ left_e1_controller d 0.0 ‘EQO0.0 0.1
pid i_clamp_min -1000.0 1 0.0 -0.0
~ left_s0_controller i_clamp_max 0.0 |/ 1000.0 0.0
pid [robot/left_joint_position_controller/joints/left wO_controller/pid | %
~ left_s1_controller
pid p 0.0 G 100000.0 200.0
+ left_w0_controller i 0.00 1000.0 [0.01
pid d 0.0 ¢ 1000.0 (0.1
i leFt._w1_controller i_clamp_min -1000.0 ¢ 0.0 [-0.0
pid i_clamp_max 0.0 () 1000.0 (0.0
* left_w2_controller
pid [robot/left_joint position_controller/joints/left s1_controller/pid =
» left_joint_velocity_controller p 0.0 <) 100000.0 800.0 ]
» right_joint_position_controller i 0.0 () 1000.0 |0.01
. rlglht_Jolnt_velomty_controller d 00 —. 2000.0 700
» xdisplay X :
i_clamp_min -1000.0 {10.0 -0.0
i_clamp_max 0.0 1000.0 (0.0
/robot/left_joint_position_controller/joints/left s0_controller/pid | %
p 0.00 100000.0 [300.0
i 0.0 0 1000.0 [0.01
Refresh .
S6CIES d 0.0 =0 1000.0 (130.0 -

(System message might be shown here when necessary)



File Edit Vie
World  Insert

right_upper_elbow

_lower_elbow
t_upper_forearm
ver_forearm

left_s1
left_e0
left_e1
left_wo0
left_w1

right_w2
r_gripper_L_finger_joint

Property Value
LEWT b
pose

Real Time Factor: Sim Time i Iterations:




Defaulk - rqt
File  Plugins
Qi Topic Monitor

Running  Perspectives

Help

Topic

» [ Jrobot/left_joint_velocity_controller/joints/left_w2...

& /robot/limb/left/endpoint_state
» header
¥ pose
¥ orientation
w
X
y
z
¥ position
x
¥
z
b bwist
» wrench
» [ /robot/limb/left/gravity_compensation_torques
Jrobot/limb/right/endpoint_state
» header
v pose
¥ orientation
w
x
y
z
¥ position
x
¥
z
» bwist
» wrench
» (] frobot/limb/right/gravity_compensation_torques

v Type
control_msgs/JointControllerstate
baxter_core_msgs/EndpointState
std_msgs/Header
geometry_msgs/Pose
geomelry_msgs/Quaternion
floate4

floaté4

float64

float64

geomelry_msgs/Point

floate4

floaté4

float64

geometry_msgs/Twist
geomelry_msgs/Wrench
baxter_core_msgs/SEAJointState
baxter_core_msgs/EndpointState
std_msgs/Header
geometry_msgs/Pose
geometry_msgs/Quaternion
float64

floate4

float64

float64

geometry_msgs/Point

float64

floate4

float64

geometry_msgs/Twist
geometry_msgs/Wrench
baxter_core_msgs/SEAJointState

Bandwidth

8.46KB/s

8.46KB/s

Hz

49.77

49.77

Value
not monitored

0.022281433295881014
0.1311685567478608
0.9910403505177976
0.01172054164811699

0.5823263388282515
0.1910176575824131
0.11112816196017064

not monitored

0.022297400703710755
-0.1312326671662762
0.9910312425550769
-0.011742626197909735

0.5822958000748767

-0.19098681299201517
0.11113570617257241

not monitored



Gazebo

Property




RViz*

(7 Interact | RS Move Camera Focus Camera o= Measure  # 2DPoseEstimate " 2DNavGoal @ PublishPoint ok =,
I pisplays %
» left_arm_mount ] 2

left_gripper =&
left_gripper_base O
left_hand
left_hand_accelerometer
left_hand_camera
left_hand_camera_axis
left_hand_range
left_lower_elbow
left_lower_forearm
left_lower_shoulder
left_torso_ith
left_upper_elbow
left_upper_elbow_visual
left_upper_forearm
left_upper_forearm_vi...
left_upper_shoulder
left_wrist

pedestal
r_gripper_|_finger
r_gripper_L finger_tip
r_gripper_r_finger
r_gripper_r_finger_tip
right_arm_itb
right_arm_mount
right_gripper
right_gripper_base
right_hand

right hand accelerome... [ -

¥ Y YVYYVYVYVYVVVVVYVYVVIYIYIVYVYVVVVVV

RobotModel

Displays a visual representation of a robot
in the correct pose (as defined by the
current TF transforms). More Information.

Add

@ Time ]
ROS Time: | 2634.19 ROS Elapsed: 623.75 Wall Time: |1459381943.72 | Wall Elapsed: |625.30 ] Experimental

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 30 fps



finteract | Move Camera  [ISelect & =+

2 Displays
v @ Global Options
Fixed Frame base
Background Color [140; 140; 140
Frame Rate 30
» v Global Status: Ok
> @ Grid [
¥ 3 MotionPlanning 1
» v Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic /move_group/moni
* Scene Geometry
Scene Name (noname)+
Background Color

Background color for the 3D view.

( Add Remove Rename
Motion Planning

Context | Planning | Manipulation ' Scene Objects Stored Scenes Stored States  Status

O

Planning Library

OMPL RRTConnectkConfigDef :| | Publish Current Scene |
Warehouse

Host: [127.0.0.1 Port: 33829 . | Connect
Kinematics

@ Use Collision-Aware IK
] Allow Approximate IK Solutions

| Reset

«

30 fps



interact | §*Move Camera [JSelect & =

v @ Global Options

Fixed Frame

Background Color

Frame Rate

» v Global Status: Ok

» @ Grid

> 3 MotionPlanning

» i, RobotModel

base
[ 185; 185; 185
30

[
[
[m]

Background Color
Background color for the 3D view.

L Add

J Remove

Rename

Context | Planning | Manipulation Scene Objects Stored Scenes  Stored States  Status

e

Query

L Plan

| select Start State: |

| Beate | cuments

Plan and Execute Update

Options

Planning Time (s): | 5.00 _
Planning Attempts: | 10.00
Velocity Scaling: | 1.00 -

Time: 0.036 [ Allow Replanning
Select Goal Stat S
[ Allow Sensor Positioning
[ Allow External Comm.
Path Constraints:
Center (xv2): 000 :[[0.00 :/[000 . |None 3
Size (XY2): [200 :/200 :|200

Clear octomap

Reset

uery

Q

Select Start State:

Select Goal State:

<same as start> =

Update |




Fi Helg

E
-\ Interact |€Move Camera [Jselect 4 =+

v @ Global Options
Fixed Frame base
Background Color \ [ 185; 185; 185
Frame Rate 30

» v Global Status: Ok

> ® Grid (4

> ¥ MotionPlanning (4

* i, RobotModel O

Background Color

Background color for the 3D view.

[ Add J | Remove ) Rename J
MotionPlanning et

Context [ Planning [ Manipulation ‘ Scene Objects [ Stored Scenes [ Stored States [ Status ‘

Current Scene Objects Object Status
O pillar [ |
[ tabletop

Manage Pose and Scale
Position (xvz): (000 (000  :[o00 ;|

Rotation (RPY): [0.00  :/[000 [ [000
Scale: 0% 8 200%

Scene Geometry

Export As Text J [ Import From Text

Import File || Import URL
Remove Clear

Reset




finteract | § Move Camera [Select % =,

¥ @ Global Options
Fixed Frame
Background Color
Frame Rate

» v Global Status: Ok

» @ Grid

» 3 MotionPlanning

» i RobotModel

ase
[185; 185; 185

Background Color
Background color for the 3D view.

[ Add J Remove

J Rename

Context ‘ Planning [ Manipulation ‘ Scene Objects [ Stored Scenes [ Stored States [ Status |

Commands Query
Plan Select Start State:
Execute Select Goal State:

Plan and Execute <same as start> =
Time: 0.036 e
Update

Center (xv2): [0.00 - [0.00 [0.00

Options
Planning Time (s): E &l
Planning Attempts: (1000 -/
Velocity Scaling: ‘T il
[ Allow Replanning
7 Allow Sensor Positioning
[ Allow External Comm.
Path Constraints:
|None

seeoom: (200 [em [z -

Goal Tolerance: |0.00
Clear octomap

Reset




(interact | §*Move Camera [Select 4 =

v @ Global Options
Fixed Frame base ]
Background Color | [176;176; 176
Frame Rate 30
» v Global Status: Ok
> @ Grid 4
v 3 MotionPlanning (4
> v Status: Ok
Move Group Namespace
Robot Description robot_description
Planning Scene Topic /move_group/monit...
¥ Scene Geometry
Scene Name (noname)+ g
Background Color

Background color for the 3D view.

L Add J Remove Rename
MotionPlaning

Context | Planning | Manipulation Scene Objects ' Stored Scenes | Stored States | Status

Commands Query Options
L Plan | |select Start State: \ Planning Time (s): | 5.00 ls)
Execute <current> ;) Planning Attempts: | 10.00 .|

Plan and Execute Update Velocity Scaling: | 1.00 gl

[ Allow Replanning

pelecitnalster [ Allow Sensor Positioning

) Allow External Comm.

Workspace Path Constraints:

Center (XYZ): [0.00 2000 |0 [000 . None B
Size (XYz): 200 |1|200 . |200 .  GoalTolerance: |0.00 &l
Clear octomap

Reset



Ubuntu Development Workstation

Gigabit Ethernet
Switch

Baxter Research Robot




rqt_reconfigure_ Param - rqt

#Dvnamic Reconfiaure

Filter key: \

Collapseall || Expandall

rsdk_joint_torque_springs_left

Refresh

s0_spring_stiffness
s0_damping_coefficient
s1_spring_stiffness
s1_damping_coefficient
e0_spring_stiffness
e0_damping_coefficient
el1_spring_stiffness
e1_damping_coefficient
wO0_spring_stiffness
w0_damping_coefficient
w1_spring_stiffness
w1_damping_coefficient
w2_spring_stiffness

w2_damping_coefficient

[rsdk_joint_torque_springs_left

0.0 =)

0.0 ¢

0.0 ——ou-—{)
0.0 ¢

0.0 =———()

0.0 ¥
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Chapter 7 - Making a Robot Fly

Counter rotating
Propellers




Gazebo

world f “$OL MO8

Property Value

Real Time F: : Si Real Time:




finteract |*¢*Move Camera [ZiSelect < Focus Camera
O Displays *
v & Global ...
Fixed Fr... world
Backgro... [l48; 48; 48

==Measure .~ 2D Pose Estimate .~ 2DNavGoal @ PublishPoint 4 =

FrameR... 30
v v Global ...
v Fixed ... OK

> @ Grid =
» & Robot... &
>~ LaserS... &
»@Camera &

Add

&= Camera

O Time

ROS Time: |125.22 ROS Elapsed: [124.86 Wall Time: | 1447358223.81
Reset | Left-Click: Rotate.

Wall Elapsed: |139.32

O Experimental
Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options.

30 fps



Left Stick

controller_spawner

‘controller_spawner

joy

quadrotor_teleop

fioy

‘quadrotor_teleop

Right Stick

front_cam

= 4

)

gazeb,

/gazebo

ront_cam/camera/image

'I‘Jront_cam,’camera]camera_in*‘t

command

robot_state_publisher

robot_state_publisher

ground_truth

/ground_truth/sta

ground_truth_to_tf

‘ground_truth_to_tF

tF_static

Jtf



Gazebo

*+O0 00N

Property Value
name

atic

Real Time Factor: = Iterations:

Sinirort M eSSl b FoOu G s 20 awEstnate - J0 NGl 3 PUBShNE - = -

A0S Flapseet 73401 el Times (14872605 15,51 vinl Flnpsart (37705 1 bxperimareal

. . ShiFe More opizns 301




hector_geotiff_node

controller_spawner

icontroller_spawner

Joy

quadrotor_teleop

o uad,

S

:

command

ol

gazel

/gazebo

{motur_shtn*

front_cam

oo anfameryames

robot_state_publisher

static|
ground_truth ground_truth_to_tf
Jscan

st fonaCemars =Mewrs - Z0Poieltme - 20 avGodl @ Publen Port -

emave | Rename

ROS Elspsed: 22907

wall Time: | 1417265575.70

Wall Elapsed: 29533

 Experimental
e

A=l T REREAT ]

hector_trajectory_server

hector_mapping







Always ON power domain Power switched by nRF51 (VCC)

10DOF IMU
- 3-axis accelerometer
: - 3-axis gyro
RF pqv\..rer - 3-axis magnetomer
amplifier : - Pressure sensor
12C
Push
:UART PWM :
button :U Motor driver
12C
: SPI/12C/GPIO/PWM
. WKUp/OW/GPIO
+5V Power supplies : : EEPROM
and battery charger Charge/VBAT/VCC Expansion port
USB Data
HUSB port to STM32

Crazyflie 2.0 system architecture




Push button
for on/off

Front
% direction

ex\"‘“‘ﬂ-_j ]\\;,—*‘5"

Radio
indicator

Self-test
indicator

Charge
indicator

Power
indicator




crazyFl

z* - R

(i Interact | % Move Camera ] Select FocusCamera = Measure ~ 2DPoseEstimate 2DNavGoal @ Publish Point
2 Displays £
v & Global Options
Fixed Frame crazyflie/base_link
Background C... MI48;48; 48
Frame Rate 30
v @ Global Status
) Fixed Frame No tf data. Actuale...
» @ Grid
v Ul 1mu =
» v/ Status: Ok
Topic Jerazyflie/imu
Color W 204;51;204
Alpha 1

History Length 1

Color
The color of the grid lines.

Add
@ Time
ROS Time:

1452015923.15 | ROS Elapsed: |70.94

Wall Time:

1452015923.18 | all Elapsed: |70.90

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options.

= @PyQtGraph DE@ - O
fopic |/ - & autoscroll | [l | @
@ Views x
Type: |Orbit (rviz) 2 zero [Jgo d
¥ Current View  Orbit (rviz)
Near Clip ... 0.01
TargetFra... <FixedFrame> [0
Distance 351983
Yaw 621859
pitch 0.815398 B0 -
» FocalPoint  0;0;0
20 -
10
0
r T T T T T T T T T
68.2 68.4 68.6 68.8 69
- Jcrazyflie/battery/data
EBPyQtGraph DE@ -0
Topic|/ - & autoscroll | [l | @
50
40
30
20
10 o
o
save Remove || Rename
x T T T T T T T T T T
(] Experimentsl 682 68.4 68.6 69
Rperimenta ~ [crazyflie/temperature/temperature
30fps




crazyflie

'crazyflie/imy

crazyflie/crazyflie_demo_controller

[crazyfliefjoy

/:razyFlie/temperatuJF

_‘d:razyﬂie/magnetic_ﬁellj

crazyflie jserv

crazyflie/quadrotor_teleop
[crazyflie_server
& _—‘/crazyflie/battery -
[crazyflie/cmd_vel
N

Jcrazyflie/pressuré

rostopic_14665_1451958207922 bebop

rostopic_14665_1451958207922 >#fbebop/takeoff»_ /bebop/bebop_driver >®bebop/image_raw







Gravity



Chapter 8 - Controlling Your Robots with External
Devices

Left Trigger Right Trigger

Left Bumper Right Bumper

Face Buttons
Left Stick

D-Pad Right Stick



Joystick Preferences

Generic X-Box pad

Device: /dev/input/js0
Axes: 8
Buttons: 11

. Refresh || Properties || Close |




Generic X-Box pad

Generic X-Box pad
Device: /dev/input/js0

0=

Axes

+
+

Axis 0:

Axis 1:
Axis 2: -32767

Axis 3:

Axis 4:

Axis 5: -32767

Axis 6:

Axis 7:

Buttons

0 1 2 3 4 5 B 7

B 9 10




joy

TurtleSim

turtlesim_joy

fioy

turtle1

_H

turtle1/cmd_ve

l_

turtlesim




Play Store

Rocon
Remocon

@

Rocon Remocon

Add a Master g Unknown

=
http://localhost:11311/

QR CODE

&\ NFC TAG

SCAN THE LOCAL CANCEL
NETWORK

ADD A MASTER REFRESH




turtlebot - Android Pairing

L -~ '

.

a4
- -

Follower Listener Make A Map

Map
Navigation

4

Panorama

CHANGE ROLE LEAVE




environment scripts message generation code Gl‘llp.’l

rosjava_build_tools rosjava_bootstrap &
CMake modules and ros Gradle plugins and mﬂl ““’j“"“ m nmm

Common dependencies

rosjava_messages
Message artifacts for the
official ros message pkgs

rosjava_core rosjava_extras zeroconf_jmdns_suite
ROS java client library and Peripheral java libraries Zeroconf for java.
other core libraries (tf, (e.g. hokuyo)

H geometry).

\,

android_core
Core libraries and
activities for android

android_extras android_apps android_remocons
Peripheral andreid libs Apps and libraries for Remote controllers for
and utilities (e.g. grcode) appable robot pairing. appable robots.




sketch_may02a | Arduino 1:1.0.5+dfsg2-2
File Edit S

sketch_may0d2a




sketch_may11a | Arduino 1:1.0.5+dfsg2-2
Rl Edit Sketch Tools Help

Mew Cerl+h
Open... Cerl+0
Sketchbook

L]

Examples 2 01.Basics ' g
Close Ctrl+W 02 .Digital '
Save Cerl+5  03.Analog v
Save As... Ctri+Shift+S 04, Communication  »
Upload Ctri+U 05 Control .
Upload Using Programmer  Cerl+Shift+U 06, Sensors .
Page Setup Ctrl+shife+P  07.Display ,
Print Ctrl+P 08.5trings g
Preferences Ctr+Comma 09,UsE v
Quit Cerl+Q  10.Starterkit '
ArduinolsP
‘ros lib | ADC
EEPROM ¥ Blink
Esplora * Blinkm
Ethernet ' button_example
Firmata * Clapper
GSh * HelloWarld
LiquidCrystal * IrRanger
Robot Contral * Logaging
Robot Motor * Odom
sD ¥ pubsub
Servo ¥ ServiceClient
SoftwareSerial * ServiceServer
SPI ¥ ServoControl
Stepper ' Temperature
HFIE * TimeTF
WiFi * Ultrasound
Wire * | tests ’

M



sketch_may11a | Arduino 1:1.0.5+dfsg2-2
File Edit ch T8 Help

Auto Format

Archive Sketch
sketch_maylla

Fix Encoding & Reload
Serial Monitor Cerl+Shift+h

[=]

I ’ v [/dev/ttyACM
Programmer ’ Jdev/ttyso
Burn Bootloader




TRIGGER PULSE

SONIC BURST

RETURN ECHO

L




ultrasound_sr04 | Arduino 1:1.0.5+dfsg2-2
File Edit Sketch Tools Help

ultrasound_srd4d
/Jk
*# rosserial Ultrasound Example for HC-SRO4 i
*/

ginclude <ros.h=
#include <rosstime.h=
#include =sensor_msgs/Range. h>

const int echoPin = 5;  //Echo pin
const int trigPin = 6 //Trigger pin

const int maxRange = 488.8;  //Mawimum range in centimeters
const int minRange = ©.0; F/Minimum range

unsigned long range_timer; /fUsed to measure S50 ms interval

/4 instantiate node handle and publisher for

/¢ a sensor_msgs/Range message (toplc name ie fultrasound}
ros::NodeHandle  nh:

SeNsor_msgs::Range range_msg

ros::Publisher pub_rangef{ "ultrasound", &range_msgj;

i

# getRange() - This function reads the time duration of the echo
* and converts it tn centimeters. =

x rqt_plot_ Plot - rqt

E=PyQLGraph Di@ -0
Topic|/ = & autoscroll | Il | @&

400 4

350

3004

250

200

150

100

T T % T T T
261.2 261.4 2616 261.8 262
— fultrasound/radiation_type - /ultrasound/range

Jultrasound/Field_of view — fultrasound/min_range

~ fultrasound/max_range



_ m cm 107%s
Distance = 343 —x 100 — * * Time(us) /2
s m LS

= Time(us)/58.3

Distance = Velocity x Time/2



Chapter 9 - Flying a Mission with Crazyflie

Crazyflie




[crazyflie/joy

fkinect2
[kinect2/ghd/image_depth_rect
[kinect2/ghd/image_color_rect
/kinect2/qhd/camera_info

/kinect2_bridge

crazyflie/joystick_controller

fcrazyflie_detector

[target_detector

[target_pose

crazyflie_controller

[crazyflie_window

Jerazyflie/cmd_vel

fcrazyflie_server

Viewer (press ESC to exit)
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o
=
L
S
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=
S
v




501493641942

M Home mission_ws src iai_kinect2 kinect2_bridge data 501493641942

pl aces SYAML SYAML SYAML SYAME
camer depth camer rotat
© Recent 5 = giid
™ Home calib_color.yaml calib_depth.yaml calib_ir.yaml calib_pose.yaml
[ Desktop

[ bocuments

< Downloads

Inlw\w‘IPQ|\w\wI||ZFQw\|I|IwDwuqnln\w\:ldnluw\w\:I:‘SPlenlw\w‘EPQ|\w\wlnl;,quw\:I:Iw‘EPQ|I|\w\:lBPQw\wlnq'

Cloud Viewer x Change Foreground Color

CIECIVAL @+ N o> -
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e N (2 [

sild = AETEE

L eIy ITE

- HTML notation: |3e7e30 =g

13
old: o |
Help Reset cancel oK

Ty 100 %| ;| kinect2_viewer_green_ball.png (5.9 MB)
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~ 2DPoseEstimate 2D Nav Goal

7 Move Camera [ ]Select < FocusCamera  mm Measure @ PublishPoint & =y

» & Global Of
» v Global status: ok

» % Grid
¥ i Crazyflie &
» v Status: Ok
Visual Enabled =
Collision Enabled [
Update Interval 0
Alpha 1
Robot Description crazyflie/ro...
TF Prefix crazyflie
» Links
» .~ Pose
¥ ) TF
» v Status: Ok
Show Names
show Axes
Show Arrows
Marker Scale
Update Interval
Frame Timeout
¥ Frames
All Enabled
» crazyflie/bas...
» kinect2_link
» world

kKineCi_IiNK ————— :
crazyflie/base link

Q@ @O0

Ty
«n

s
o
®@ Dome&Dn

¥ ih, Kinect v2
>+ Status: Ok
Visual Enabled &
Collision Enabled [
Update Interval 0 ¥
Alpha 1
Robot Description kinect2/rob...

Ga

kinect2_rgb_optical_frame
Enable or disable this individual frame.

{ Add ] | Remove || Rename |
[Grime
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Broadcaster: /baselink
Average rate: 20.157 Hz
Most recent transform: 1457461433.101 ( -0.005 sec old)
Buffer length: 4.911 sec

Broadcaster: /kinect2
Average rate: 99.147 Hz
Most recent transform: 1457461433.093 ( 0.003 sec old)
Buffer length: 4.982 sec

kinect?2_rgb_optical_frame

Broadcaster: /kinect2
Average rate: 99.147 Hz
ost recent transform: 1457461433.093 ( 0.003 sec old)
Buffer length: 4.982 sec

kinect2_ir_optical_frame

Broadcaster: /crazyflie_detector_14843_1457461420952
Average rate: 30.181 Hz
Most recent transform: 1457461433.065 ( 0.031 sec old)

Buffer length: 4.937 sec
crazyflie/base_link
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¥ Response Headers view source

Connection: keep-alive

Content-Length: 10

Content-Type: text/plain; charset=utf-8
Date: Sun, 07 Feb 2016 04:11:16 GMT
Server: nginx/1.4.6 (Ubuntu)
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