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Movelt

What's new in open-source?

Release for ROS 2 Iron

New parallel planning pipeline
Reimplementation of STOMP
Python bindings for Movelt C++ API
Major revisions to Movelt Servo
Integration with Nvidia Isaac
Numerous bugfixes!




Movelt

Parallel Planning

e Create solutions using several different

planners, then pick the best one.
o Can pair fast-but-naive joint interpolation with
costly-but-thorough OMPL planners.

e Set criteria for “best” solution.
e Set termination criteria.




Movelt

STOMP

e Stochastic Trajectory Optimization for
Motion Planning

e Given an initial guess, optimize for a
smooth collision-free path.

e (Can use various cost terms to influence
the optimization.




Movelt Pro

Runtime & Developer Platform

Rapid development of advanced arm control applications for
high reliability, commercial-grade implementations.

Product Walkthrough
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Movelt Pro

Two Primary Components

Operator Frontend
Robot Application Logic Your codebase
Movelt Studio ;
Movelt Pro Runtime
ROS Control / Robot Drivers

Robot Hardware



Key Features of the Movelt Pro Runtime

Drop-in Motion Control Capabilities
Motion planning

Task planning

Kinematics

Collision checking

Visual servoing

Singularity-free Cartesian planning
Constraint-based planning

Basic waypoint following

Drop-in Perception Capabilities
ML object recognition
Point cloud processing
3D mesh registration
Classical computer vision
AR tag tracking
Hand-to-eye calibration

Drop-in Force Sensitive Motions
e Force-guarded motions

e Admittance-controlled motions

Drop-in Grasping Capabilities
e Two-finger grasping
e Vacuum grasping

Infrastructure
e State management with behavior trees

e Error recovery and fault tolerance

e Enhanced data logging & reporting

e Docker containers for reproducible
developer and robot deployment

e Regular security patches, maintenance,
and reliability testing
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A Growing Library of Runtime Behaviors

Motion Planning

e|nitializeMotionConstraints
eCallTriggerService
eAddSubframeToObject
eMoveGripperAction
eTransformPose
eTransformPoseFrame
eTransformPoseFromYaml
eAppendOrientationConstraint
eMoveToWaypoint
eFollowJointTrajectory
eForceExceedsThreshold
elLoadJointTrajectoryFromYaml
eReadTextFileAsString

eAlongArcSubframes

Task Planning

elnitializeMTCTask
ePlanMTCTask
ePushToSolutionQueue
eExecuteMTCTask
eSetupMTCCurrentState
eSetupMTCApproachObject
eSetupMTCAttachObject
eSetupMTCCartesianMoveToJointState
eSetupMTCCartesianSequence
eSetupMTCDetachObject
eSetupMTCFixedJointState
eSetupMTCFromSolution
eSetupMTCMoveToJointState
eSetupMTCMoveToNamedState
eSetupMTCMoveToPose

eSetupMTClinterpolateToJointState

eSetupMTCUpdate( 1p( sionRu

Vision & Perception

Grasping

CreateGraspableObject
ExtractGraspableObjectPose
GetGraspAndTwistSubframes
GetGraspAndTwistSubframes
SetupMTCApproachGrasp
SetupMTCGenerateCuboidGrasps

SetupMTCGenerateVacuumGrasps

SetupMTCRetractFromGrasp

SetupGraspThenMoveAlongArcPull
SetupGraspTwistMoveAlongArcPush
GetGraspableObjectsFromMasks3D

Over 150 pre-built skills and behaviors!

(and a developer API for adding your own!)

eEditWaypoint
eGetIntFromUser
eGetMoveAlongSubframes
eGetPoseFromUser
eGetStringFromuser
elsUserAvailable

el oadPoseStampedFromYaml
el oadPoseStampedVectorFromYaml
el ogMessage
eDoTeleoperateAction
elsUserAvailable
eRetrieveJointStateParameter
eRetrievePoseParameter
eRetrieveWaypoint
eSaveCurrentState
eTeleoperateJointJog
eTeleoperateTwist
eWaitForDuration
eWaitForUserTrajectoryApproval
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= Constrained Pick and Place m
Ob]eCtlves Pick and place an object with constraints on the gripper's range of motion - e

QSearch... =

3 Waypoints Pick and Place
Repeatedly grab a small object, place it at desired destination...

Clear Snapshot N
Clear the point cloud snapshot

Close Gripper
Close the gripper

Cycle Between Wi
Cycles between two waypoints until failure 4 InitializeMotionConstraints ’

> constraints_name qrppe poirieg dom

Interpolate to Joint State | o consmmims o S =
Move to a specified joint state using joint interpolation _collapsed tue
%" Constrained Pickand Place | | |

AppendOrientationConstraint
R — e e
Move to a known pose and cycle through the min and max li... :

e W

constraints foonatrats) & RetryUntilSuccessful b W_' Grasp Rt >

Move along Path P
Moves the robot tip on a rectangular path. pcesenue §

Move to Joint State
Move to a specified joint state

Move to Named Pose
This Objective is used when moving to one of the saved wayp...

Move to Pose
Uses inverse kinematics to move the robot to a set gripper po...

Open Gripper
Open the gripper

Open Spaceship Hatch

Reactivate Gripper

Rea ate the arippe




) - Objectives
Objecties

Interpolate to Joint State
Move to a specified joint state using joint interpolation

Joint Diagnostic
Move to a known pose and cycle through the min and max li...

Move to Joint State
Move to a specified joint state

Move to Named Pose
This Objective is used when moving to one of the saved wayp...

Move to Pose
Uses inverse kinematics to move the robot to a set gripper po...

Open Gripper
Open the gripper

Reactivate Gripper
Reactivate the gripper

Request Teleoperation
Handles the different variations of teleoperation from the we...

Reset Planning Scene

Teleoperate
Handles the different variations of teleoperation from the we...

Teleoperate Joint
Teleoperate the robot in joint jog mode from the Web Ul

Teleoperate Twist
Teleoperate the robot in Cartesian twist mode from the Web Ul

Wait for Trajectory Approval if User Available

Move Along Path
Moves the robot tip on a rectangular path.
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Reference Applications

Example templates that:
Provide adaptable code and architecture patterns
Speed up building custom robotics applications
Facilitate training and onboarding
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Underconstrained Cartesian Control

Advanced tool path following for e.g. welding, cutting, deburring, and sanding o



https://docs.picknik.ai/en/stable/how_to/application_how_tos/cartesian_path_following/cartesian_path_following.html
https://docs.picknik.ai/en/stable/getting_started/motion_planning_bt_tutorials/create_stateless_behavior/create_behavior.html#create-a-custom-behavior
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3D Surface Scan & Inspection
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Complex Task Sequencing for Material Handling
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i iecti i Test Admittance Controller .
Edlt Objectlve Run this objective and push on the robot end effector to check if admittance works! SERIE L a 2hle

config_file_name

Q Search...
© Expand Al test_admittance_controller_config.yaml
. Configuration file name.
4 Behaviors v
Grasping » Admittance Control
Miscellaneous » Control Frame: grasp_link v
Motion Planning ’ L WA . » Base Frame: v
Perception » W -
.| NS Controller Name: admittance_controller 5
.

Task Planning »

Axis Mass Damping Stiffness

User Input » | .

N\
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Apply specified amount of forces in certain axes

Easy Admittance & Force Control Tuning in Real-time =
See Online Tutorial



https://docs.picknik.ai/en/stable/how_to/application_how_tos/configure_admittance_controller/configure_admittance_control.html
https://docs.picknik.ai/en/stable/getting_started/motion_planning_bt_tutorials/create_stateless_behavior/create_behavior.html#create-a-custom-behavior
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Frames
Constraint Frame
[ world v
Link Frame

ur_to_robotiq_link v
Orientation & Tolerances
Axis Orientation Tolerance(+/-)
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| Y W Orad Orad ‘
’ Z -1.39 rad 0rad ‘

See Online Tutorial



https://docs.picknik.ai/en/stable/how_to/application_how_tos/orientation_constrained_planning/orientation_constrained_planning.html
https://docs.picknik.ai/en/stable/getting_started/motion_planning_bt_tutorials/create_stateless_behavior/create_behavior.html#create-a-custom-behavior

Objectves
Create CTB Collision

Obj that loads a config file and spawns an objec...
Create Objective With TAMP

Use Task and Motion Planning (TAMP) to create an Objective.

CTB from Hatch to Storage
Behavior to move CTB from the hatch to bench storage

Find Cuboids
Detect and move to cuboid object in current scene

Inspect Surface
Move the wrist camera to point towards a selected surface

Interpolate Rail PnP Demo

Interpolate to Joint State
Move to a specified joint state using joint interpolation

latest_plan

Move to Joint State
Move to a specified joint state

Move to Named Pose
This Objective is used when moving to one of the saved wayp...

Move to Pose
Uses inverse kinematics to move the robot to a set gripper po...

Move to Waypoint

Open Gripper
Open the gripper

Open Hatch

Behavior to open the hatch door part way, move around it and...

‘ %" Interpolate to Waypoint

Interpolate to Waypoint

LS

Sequence
root

O

RetrieveWaypoint

waypoint_name
waypoint_joint_state (target_joint_state}

{waypoint_name} v

4 |InitializeMTCTask

- task_id interpolate_to_waypoint
- controller_names /joint_trajectory_controll
« task {interpolate_to_waypoint
4 SetupMTCCurrentState

o

task (interpolate_to_waypoint

Teleoperate L2 0®

N

SetupMTClnterpolateToJointState

SetupMTClInterpolateToJointState_First

-  joint_state (target_joint_state}

-  planning_group_name linear_actuator_and_mar
2 task {interpolate_to_waypoint
4 PlanMTCTask

- task {interpolate_to_waypoint

« solution (interpolate_to_waypoint

ExecuteMTCTask

solution ({interpolate_to_waypoint

See Online Tutorial


https://docs.picknik.ai/en/stable/getting_started/basic_bt_tutorials/create_and_modify_objective/create_pick_and_place_objective.html
https://docs.picknik.ai/en/stable/getting_started/motion_planning_bt_tutorials/create_stateless_behavior/create_behavior.html#create-a-custom-behavior

Site Configuration Infrastructure
for Mixed-Brand, Multi Robot Deployments



Tethers Tormach

Kinova

Universal Robotics

Compatible with any robot with a ROS 2 driver.

Pictured: Previously onboarded brands HDT Global




Thank you!

picknik.ai/connect
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https://docs.google.com/document/d/1ieYEEQtgcFsvoOi7fv_mqQeOyl0Fd-BMlpR-hfU77Uw/edit

