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Collaborative Open-source Manipulation Performance Assessment for Robotics Enhancement (COMPARE) Ecosystem

Create a greater cohesion between open-source Generate community-driven standards and guidelines By increasing modularity, integration of multiple
products to increase modularity of software for developing and using open-source, datasets, components becomes streamlined, enabling more
components in the robot manipulation pipeline objects, tools, and benchmarking procedures effective and informative performance benchmarking

robot-manipulation.org

Home of the COMPARE Ecosystem and a landing page for open-source and benchmarking in robot manipulation

Repositories of Open-Source Products and Benchmarking Assets
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Developing Standards and Guidelines for Robot Grasping and Manipulation Pipelines

Goals: improve modularity and interoperability of Component-level: recommendations for specifying Pipeline-level. common interfacing techniques
open-source software components, lower the barrier dependencies and resolving compatibility issues (e.g., between components (e.g., input/output data formats,
to integration of open-source, and enhance Conda environments, Docker containers) for many ROS service structure) both for execution of robot
reproducibility of functionality between labs types of open-source software components capabilities and benchmarking procedures
1. Characterize open-source components Grasp Planner Input Data Output Pose ( Model-Free Perception )
Define set of relevant parameters for each type of 6-DoF GraspNet Point cloud 6-DoF grasp pose (X, y,z, 1, p, Y) Eye-in-hand States Input Keys
: oy Contact-GraspNet | Point cloud 6-DoF grasp pose (X,V,z, 1, p, Y) Eye-in-hand i GetPointCloud V|| | full_cloud | | filtered_cloud
software component to determine commonalities , , , _ camera_topic || fall_cioud |-
DeepRL-Manip Depth image Grasp policy Eye-in-hand L J Output Keys
. P . . GPD Point cloud 6-DoF grasp pose (X, V, z, 1, p, Eve-in-hand - ~—— N —
2. Investigate existing modular pipelines . grasp pose (x. Y. 2,1, P Y) A VorelGridFile fllcloud | [eluster_indices
_ _ _ _ GraspSAM RGB image 2D grasp rectangle (x, y, width, height, angle) Overhead leaf_size || filtered_cloud || - e pose
SceneRepllca [1] has plpellnes in ROS 1 for |ICG-Net Point cloud 6-DoF grasp pose (X, Y, z, 1, P, Y) Oblique : 4 :
model-based and model-free grasping with PointNet++ Point cloud | 7-DoF grasp pose (X, y. z.T. p. y. gripper width) | Eye-in-hand — miiﬂleizzvioud Parameters Used
modular perception and grasp planning RGBD-Grasp RGBD image | 7-DoF grasp pose (x,V, z, r, p, Y, gripper width) Eye-in-hand — = 7 camera_topic | | leaf_size
VGN Depth image 6-DoF grasp pose (X,V,z, 1, p, Y) Eye-in-hand [ PlancSegmentation |
3. Develop new modular pipelines | [Pmendes )]
Build pipelines in ROS 2 using FlexBE to request Grasp planners and their relevant characteristics for integration [robot-manipulation.org] T Ceebatior )
ROS services by using behaviors consisting of | Lchwerindies | 2]
states, input and output keys, and parameters [2] ( Option 1: Model-based Pipeline | | Option 2: Model-free Pipeline | - ’
Object Pose Estimation Object Segmentation - . G R N
4. Conduct side-by-side benchmarking PoseCNN | | PoseRBPF | | - UCN | | MSMFomer | | - - S — Input Keys
Integrate eXIStIng Open-source Components — object poses masked objects ( DetectGrasps full_cloud cluster_indices
variable perception and grasp planning, fixed Grasp Processing Grasp Sampling [fctow et inces | ——
mOtIOn plannlng — |nt0 the plpellnes US|ng ROS 2 Grasplt! | | Top-Down | | - 6D-GN | | Contact-GN | | - ( FilterC;;didates ) grasp_poses
wrappers and benchmark following picking in L J L ) | LEmpemdde o]
. 1 Parameters Used
clutter protocol from SceneReplica [1] Grasp Filtering | ST —_—
5 < candidate grasp poses : rasp poses || ...
Convert, filter, shuffle grasps L oo i | |
5. Glean best practices and lessons learned sorted grasp candidates L / )
Draft proposed standards and guidelines and Motion Planing and Execution ( | \
iteratively share with COMPARE community Plan standoff and final grasp ) Pk and Hace Tk
Post-grasp manipulation (lift, rotate, etc.) States Input Keys
Perception-to-action pipelines in SceneReplica [1] using ROS 1 [ MoveToapproach } s
n grasp_poses || ...
Benchmarking Modular Components \ Output Keys
. P i =] i Moti P] : | ( PerformGrasp W outcome || -
Methodology: Vary one type of component in the erception Grasp Planning otion Planning Contro R
N J

Parameters Used

MoveToDropoff step_size dropoff_pose
dropoff_pose || -

pipeline while all other components remain fixed and
compare performance of the varied components

- J
- J

Movelt 2

E.g.. 6-DoF GraspNet vs. GPD vs. ICG-Net; same . o . .
: : ‘ RS Example perception-to-action pipeline using FlexBE in
Input (pomt C|0Ud) and output (6-DOF grasp pOSG) Modular components of a grasping and manipulation pipeline with example open-source components ROS 2 with state-based function calling and control [2]
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; -.. Engage with the COMPARE Ecosystem! o0

'. We want your input and feedback!
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Collaborate with other researchers by joining the COMPARE Slack! or Receive e-mails in your inbox by joining the COMPARE Google Group!
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