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Abstract: Modular manipulators are an intuitive solution to the increasing need for mass-customized manipulation tasks in construction
environment. Specifically, these manipulators, composed of multiple interchangeable body modules, enable rapid and reversible assembly Into
various morphologies. Task performance significantly depends on the manipulator's mounted pose and morphology design, therefore posing
the need of methodologies for selecting suitable modular robot configurations (M) and mounted pose (P,,) that can address the specific task
requirements and required performance.
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Transformation:
modular state to
morphology state

morphologies.
* The execution's performance, assessed through designated evaluation metrics, IS !
then leveraged to evaluate and optimize different morphology and mounted pose.

Introduction:
. . . . . . . .. (EEssssssscsssascessonssocssancscsmess
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Optimization Formulation: v
min Far =+ 33 r(ai)

i=1 j=1

minimizing joints effort : minimize energy consumption during manipulation

Optimization Objectives
maximizing manipulability : address challenges related to singularity

minimum EXe — _we minimizing joints effort and maximizing manipulability:
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Jomtllm |ts ................................................................................
tracking threshold
collision avoidance

ensure the manipulator’s
practical applicability

dynamic constraints
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Optimization and Experiments Results:

CONCERT mobile modular manipulator equipped with a 10kg drilling end-effector continuously Is able to executed drilling tasks at
various locations. Despite the heavy payload in executing such tasks and two drilling points close to the base link's horizontal level, the
computational results still ensure collision-free with the mounted platform and satisfy dynamic constraints of the robot.

Optimization Objective Morphology| Mounted Pose W, W] M. ..
maximizing manipulability and minimizing joint effort C-1 [-0.15, 0.21, 1.57] [1.00,0.01] 0.41 198.7

solely maximizing manipulability [0.29, -0.03, 2.2] [1.00,0.00]
solely minimizing joint effort [0.13, 0.09, 1.57] [0.00,0.01]
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