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Abstract Part 1. End-Effector Cooperation

» Swarm manufacturing is a novel manufacturing paradigm that uses multiple ot El » The goal is to develop a cooperative framework between the end-effectors of the
heterogeneous mobile robots to accomplish complex manufacturing tasks. heterogeneous robots that are operating in a shared workspace.
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» Enabling swarm manufacturing requires addresein‘g several unique challenges that are | ] | ==

not present in traditional manufacturing scenarios.
» This research focuses on developing cooperation techniques for swarm manufacturing ) ]
while using cooperative 3D printing (C3DP) as a case study. () Cond > 'j”"".-‘i.‘;i'”“i >
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> Traditional factories are generally configured to operate under a specific set of e R e
parameters (dimensions, material, etc.) for mass production. g T‘“
» If these parameters change, the production line, or part of it, will need to undergo a - et e 2% "{“"f'z‘}}“- No
costly reconfiguration and recalibration process, which is undesirable. 1, Si(t)NS;(t) =0, Vi,j<N,i# ] NS

‘‘‘‘‘ - 2 . » The goal is to develop a scalable, collision-free, time-optimal, multi-agent path planning
(Fioortie ) I ‘ Ll | framework for heterogeneous robots that can deal with arbitrary geometries.
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» Swarm robots can manufacture arbitrarily large parts, calibrate themselves, and acquire 2 e s ™

new manufacturing capabilities by switching their end-effectors. <! .
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. . . . Configuration of iscretizati Envi Mappi Path Planni }
» Swarm manufacturing contains different levels of cooperation. We want to understand the [ Enitis ] [ Shape Discretization J [ e appng] [ R
performance and scalability of swarm behavior in the cooperation between end-effectors . - - ° -
and between mobile bases using either centralized and decentralized approaches. .I | I e _ I - I — I I
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» Specifically, we are interested in the following questions:
» a. How to achieve collision-free end-effector cooperation given a set of manufacturing
constraints (robot kinematics, number of robots, type of process, etc.)?
» b. How to achieve collision-free, time-optimal cooperation between the mobile bases
while accurately representing their geometries and considering orientation.

Related Publications

» Combine the cooperative strategies developed in Parts 1 & 2 into a unified framework.

» Include different manufacturing technigues (laser-cutting, multi-material, assembly, etc.).

» Learned the importance of always physically validating our research, as it allows us to
frnd flaws In our theoretical basis and helps us better gurde our research objectives.
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