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Tesseract Overview

Tesseract is developed to meet
iIndustrial automation needs around
functionality, quality, performance, &
reliability and traceability.

Repositories

tesseract
tesseract_planning
tesseract_qt
tesseract_ros
tesseract _ros2
tesseract_python

https://github.com/tesseract-
robotics



https://github.com/tesseract-robotics

Quality & Performance

Tools leveraged

Clang-Tidy & CppCheck
Google Test & Benchmarks

python 3.7+

Code Coverage rvei D

Goa| > 909% Platform Cl Status

Linux (Focal) () Focal-Build | passing

C++ Benchmark

Linux (Bionic) (") Bionic-Build [passing

[ eM_CLONE_BulletDiscreteSimpleManager_ACTIVE_CBJ_O/real_time

Windows () windows-Noetic-Build |passing
Lint (Clang-Format) () Clang-Format |passing

Lint (CMake-Format) () CMake-Format [passing

Lint (Clang-Tidy) () ClangTidy |passing

Lint (CodeCov) (") CodeCov |passing




Traceability

On deployed systems you need a
reliable way to troubleshoot the system
when an issue is reported.

In order to address this Tesseract
leverages

Boost Serialization
Design Features

Environment Command
History

Task Composer Info
Etc.

These allow taking snapshots of
the system to enable full
reconstruction offline for trouble
shooting

boostorg/
serialization

Boost.org serialization module
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Contributors Issues Stars Forks

Binary Serialization with
—>




Plugins

Current

Tesseract Kinematics
Forward
Inverse

Tesseract Collision
Discrete
Continuous

Future

Task Composer Graph
Task Composer Node

Task Composer Executor

Profiles
Motion Planners




Task Composer

A generic interface for create and Task/Graphs Implementations
composing task graphs.

Motions Planning
Time Parameterization
Raster Planning
Collision Checking
Etc.

Task Composer Node

Task (Preforms Work)
Graph

Task Composer Executor
Process Node

Default Implementation:
Taskflow

Task Composer Data Storage

Subflow: B

Can hold anything!
Full Boost Serialization Support




Tesseract Qt




Tesseract Qt

A collection of Qt Widgets and Data Models for a variety of
Tesseract Components (All Under Active Development)

Scene Graph

Scene State

Allowed Collision Matrix
Kinematic Groups
Kinematic States

Tool Center Points
Command History

Manipulation
Joint Trajectory
Tool Path
Rendering
SRDF Editor




Scene Graph Widget

examples.rviz* - RViz

File Panels Help
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Scene State ACM Groups States TCPs History Contacts

Name Values
~ .&. SceneGraph

T name car_seat_demo

T root_link world

Link

i base_link 1
car ! A
carriage | ! | 4%
cell_logo ! | ) Qﬁj
conveyor ¥ e oY R
end_effector | 1 3 E{\\\X\}/ mdustpial
fence ! i s
link_b
link_e
link_L
link_r
link_s
link_t
link_u
rail
toolo
world
Joints
car_world
carriage_rail
conveyor_world
fence_world
joint_b
joint_e
joint_L
joint_r
joint_s
joint_t
joint_u
link_t-toolo
logo_weorld
rail_world
robot_carriage
robot_end_effector
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TesseractEnvironment Displays

x

@ Time
ROS Time: | 1652757230.05 ROS Elapsed: | 171.85 Wall Time: | 1652757230.08 Wall Elapsed: | 171.82 [J Experimental

Reset Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 31 fps




Additional Widgets
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Scene State ACM Groups Skates TCPs History Contacts

Name Values
~ + Values
— @i carriage_rail
— @l joint_b
—@l joint_e
— @i joint |
— @ joint_r
— @ joint_s
— @i joint_t
—@l joint_u
% Links

(== = R === Rl

base_link
car
carriage
cell_logo
conveyor
end_effector
fence
link_b
link_e
link_L
link_r
link_s
link_t
link_u
rail

toolo
world
Joints
car_world
carriage_rail
conveyor_world
fence_world
joint_b
joint_e
joint_|
joint_r
joint_s
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Scene State ACM Groups States TCPs History Contacts

Link 1 Link 2 Reason
—base_link car Never

— base_link carriage Adjacent
— base_link fence Never

— base_link link_e Never

— base_link rail Default
— base_link link_L Never
—base_link conveyor Mever
—base_link link_s Adjacent
—base_link cell_logo Never
—car carriage Never
—car fence Adjacent
—car link_L Never
—car rail Adjacent
—car conveyor Adjacent
—car cell_logo Adjacent
—car link_s Never

— carriage link_u Never

- carriage conveyor Default
- carriage fence Never

— carriage link_| Never

I— carriage link_e Never

— carriage link_s Never

— carriage rail Adjacent
— carriage cell_logo Never
—cell_logo link_t Never
—cell_logo link_e Never
—cell_logo link_b Never
—cell_logo conveyor Adjacent
—cell_logo fence Adjacent
—cell_logo end_effector Never
—cell_logo link_s Never
—cell_logo rail Adjacent
—cell_logo link_r Never
—cell_logo link_u Never
—cell_logo link_L Never

— conveyor link_s Never

— conveyor link_| Never

I— conveyor fence Adjacent
— conveyor rail Adjacent
—end_effector Fence Never
—end_effector link_b Never
—end_effector link_r Mever
—end_effector link t Adjacent

I ¥ ¥ |

Scene State ACM Groups States TCPs History Contacts

Mame Values
~ Chain Groups
~ < manipulator
— T base link rail
—T tiplink end_effector
— Joint Groups
— Link Groups




Additional Widgets

Scene State ACM Groups States TCPs History Contacts

MName

-

I"’I\"

Values

[o] Add Scene Graph
T prefix
« Joint
s. SceneGraph

T name

T root_link
> & Links
> « Joints

NULL

car_seat_demo
world

[1] Add Contact Manag...

@ Contact Managers Plugin Info
> search paths

> search libraries

> % Discrete Plugins

> % Continuous Plugins

[2] Add Kinematics Info...

@ Kinematics Info
> Group Names
> Chain Groups
— Joint Groups
— Link Groups
— Group Joint States
i— Group TCPs
@ Kinematics Plugin Info

> s [
I | ¥ ¥ | I

Scene State ACM Groups Skates TCPs History Contacts

Contact Request

Contact Threshold: 1.000000

Contact Test Type: All

Calculate Penetration

Calculate Distance ]

Check State

Name
~ Computed

~ base_link:link_r
> ¥ [0]
base_link::link_u
> ¥ [0]
conveyor:link_e
> ¥ [0]
conveyor:link_r
> ¥ [0]
conveyor:link_u
> ¥ [0]
end_effector:link e
> ¥ [0]
end_effector:link |
> ¥ [0]
end_effector:link_s
> ¥ [0]
end_effector:link_u
> ¥ [0]
link_b::link_s
> ¥ [0]
link_s::link_t
> ¥ [0]
link_u:rail
> ¥ [0]

{ distance: 0.967753 }
{ distance: 0.648292 }
{ distance: 0.516789 }
{ distance: 0.9847 }

{ distance: 0.68469 }
{ distance: 0.514719}
{ distance: 0.82406 }
{ distance: 0.981008 }
{ distance: 0.334545}
{ distance: 0.731398 }
{ distance: 0.965208 }

{ distance: 0.808481 }

Compute




Joint Trajectory Wi

“» TesseractWorkbench &
Environment Trajectqry Manipulation Planning
¢ & | B G | 2 N 2 I
Scene State ACM Groups States TCPs History C P Name Values
e v general
Name Values v {} Trajectory Set
v .. SceneGraph v 2 trajectory[0]
—T name kuka_lbr_iiwa_14_r820 > < state[0]
T root_link base_link > < state[1]
v & Link > < state[2]
> @ .4 base v < state[3]
> base_link v joint_names
> link_1 [ A 0] joint_a1
> link_2 T [1]  joint_a2 =
> link_3 T [2] joint a3 .
> link_4 T [3] joint_ad |
> link_5 T [4] joint_a5 t o
> link_6 =T [5] joint_a6
> link_7 T [6] joint_a7 =
> sphere_attached v position
> @ A toolo — =i [0] -0.173119
> + Joints —mi[1]  0.164667 )
i [2] -0.00734349 !
o [3]  -1.28171
{-mi [4]  0.00191708
i [5] 1.66053
mi [6] -0.0201381
v velocity
i [0] 0.468546
o [1]  -0.133367
i [2] 0.0101434
—mi [3]  0.0623506
{-mi [4]  -0.00368501
—m@i [S]  0.195687 j
Lmi[6] 0.0294433 l
> acceleration .
=i time 2.09113 1
> < state[4] B -
> < state[5]
> < state[6]
> < state[7]
> & cratelR]
0.000 § 13.570 ' M




Manipulation

“» TesseractWorkbench

Environment Trajectory Manipulation Planning

. @ L I
1@ € | ¥ ¥ | |

Mode: Joint
Group Name: manipulator

TCP Frame:  tool0

Joint Cartesian State

joint_al: -2.97
joint_a2: -2.09
joint_a3: -2.97
joint_a4: -2.09
joint_as: -2.97
joint_a6: -2.09

joint_a7: -3.05




Render Widget, Leverages Ignition

2 2 . 2 =2 G
by W L S 88 P
Scene | State @ACM  Groups States TCPs 4

Name Values
~ .. SceneGraph
T name kuka_lbr_iiwa_14_r820
T root_link base_link
~ [4] Links
» V| .4 base
4. base_link
4, link_1
&, link_2
», link_3
&, link_4
4, link_5
4. link_6
4. link_7
v! . toolo
~ [4] Joints
%/ base_link-base
%/ joint_a1
%/ joint_a2
%/ joint_a3
%/ joint_a4
%/ joint_a5
%/ joint_a6
*/ joint_a7
%/ joint_a7-tool0

v
v
v
v
v
v
v
v




Tool Path Widget
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segment[0] Segment :
@ pose[0]
@& pose[1]

& pose[2]

8 pose[3]
& pose[4]

& pose[5]

8. pose[6]
@ pose[7]
8 pose[8]
@& pose[9]

segment[1] Segment

8 pose[0]
& pose[1]
& pose[2]

& pose[3]

@ pose[4]
@ pose[5]
® pose[6]
& pose[7]
8 pose[8]

8 pose[9]

segment[2] Segment
segment[3] Segment
segment[4] Segment

tesseract_qt_render_tool_path_widget_demo




Tesseract Planning Refactoring

Michael Ripperger
Levi Armstrong




Overview

Challenges Changes

Planning profiles do not Create common planner
share a common interface profile interface

Profile dictionary is type- Leverage Plugins to allow

ﬁpecifi?(, i uﬁ er always users to create custom
as to Know what type a _ _
profile is to add it to the profiles more easily

dictionary Leverage Plugins to allow
Must build user to create custom

tesseract_planning from Task Composer Graphs

source to introduce custom Add serialization support
profiles, motion planners,

task graphs, etc.




Conclusion

1.0 release in next six months

Tesseract Planning Refactor

Full Boost Serialization

Full Plugin Support

Code Coverage > 90%
tesseract

Complete
tesseract_planning

In-Work
Complete SRDF Editor

Extracting functionality that
applies to broader community

boost_plugin_loader




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

