
Project Practical Course:
Control of Modular Robots

Advisors: Andrea Giusti, Esra Icer

TU München

03. July 2015

Andrea Giusti Control of Modular Robots 03. July 2015 1 / 10



Overview

Introduction to reconfigurable modular robots

Description of the project practical course

Description of the tasks

Organization
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Reconfigurable Modular Robots

Reconfigurable Modular Robots

Mechatronic systems composed of interchangeable modules that are
flexible thanks to possible reconfigurations.

Some examples of reconfigurable modular robots

SuperBot,
University of Southern

California

Atron,
University of Southern Denmark

Uncle Sam,
Carnegie Mellon

University
M-TRAN, AIST (Japan)

Video of the CMU’s ”Snake Monster”...
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Reconfigurable Modular Robot Manipulators

Reconfigurable Modular Robot Manipulators

Robot manipulators composed of interchangeable modules that are
flexible, robust and inexpensive compared to fixed-structure counterparts.

Some examples of reconfigurable modular manipulators:

The CMU’s RMMS

Schunk’s LWA 3

Schunk’s LWA 4D
Schunk’s LWA 4P

Video of the Traclabs’ modular robotic arm...

Video of the Schunk’s modular robotic arm...
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Project Practical Course Description

Project Practical Course Description

The Schunk’s LWA 4P
is currently in our Lab!

Tasks on Modelling and
Control of Modular
Robots using Matlab
and Simulink.

Four students will be
selected and a task for
each student will be
assigned.
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Task 1 intro

Task 1: Implementation of an Inverse Kinematic Algorithm
for Modular Robot Manipulators

The task involves:

kinematic modelling using an automatic modelling method for
modular robots;

implementation of an algorithm for inverse kinematics and off-line
trajectory planning including tests/simulations;

presenting the results and writing a final report.

Knowledge involved are basics of Trigonometry, Linear Algebra,
Mathematical Analysis, Matlab and Simulink.

Prerequisites: basics of Robotics (kinematics).
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Task 2 intro

Task 2: Kinematic Modelling and Calibration of a Modular
Robot Manipulator

The task involves:

kinematic modelling using an automatic modelling method for
modular robots;

collection of measurements for several poses of the end-effector;

implementation of an algorithm for kinematic calibration;

presenting the results and writing a final report.

Knowledge involved are basics of Trigonometry, Linear Algebra,
Mathematical Analysis, Matlab and Simulink.

Prerequisites: basics of Robotics (kinematics).
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Task 3 intro

Task 3: Automatic Modelling and Control of a Modular
Robot Manipulator

The task involves:

modelling of kinematics and dynamics using an automatic
modelling method for modular robots;

implementation of a simulator of the robot using Matlab and
Simulink;

implementation of a centralized controller in joint space and tests
using simulations;

presenting the results and writing a final report.

Knowledge involved are basics of Mechanical Systems, Automatic Control,
Matlab and Simulink.

Prerequisites: basics of Robotics (kinematics and dynamics) and
Automatic Control.
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Task 4 intro

Task 4: Interfacing Simulink with the Robot using a Rapid
Control Prototyping System

Problem description:
With the aim of setting up a test bench for low level control
algorithms we are acquiring a rapid control prototyping system with
CAN bus interface.

This task involves:

development of tools for CANopen support using Simulink to control
the robot with the rapid control prototyping system;
presenting the results and writing a final report.

For more information about CAN and CANopen click on the following
links:

CAN/CANopen overview
Simulink Real-Time CAN Library

Prerequisites: basics of communication protocols, Matlab and Simulink.
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Organization

Organization

At the beginning the project you will create your own plan with at least
an intermediate milestone.

Supervision: Weekly meeting with the advisor

Required Tools: A PC with Matlab and Simulink is required

Evaluation:
(40 %) presentation of max. 15 minutes + questions
(60 %) final report

Deadline for presentation and report submission: Two weeks
before the end of the semester

Participation and selection: Matching system + meeting with the
advisor (the meeting can be arranged also after the closure of the
matching system)
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