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Agenda

• Meet the Robots

• Intro to Linux

• Programing Robot: C++ and Python

• ROS Introduction
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Meet the Robots

• Robot Arms + Grippers

• AUBO i5 + Suction Cup

• Universal Robots UR5 + Suction Cup

• Universal Robots UR10e + Robotiq Hand-E

• Franka Emika + Built-in 2 Finger Gripper

• Computers: Intel NUC with Linux & ROS installed

• Cameras: Intel RealSense D435

• Robot Station

• Safety Rules
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To Use Until Project 3
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Linux

• Ease of access and usage for abundant open source tools in 
Robotics community.

✓Communication method between 
multiple hardware or application processes

✓Simulation tools

✓Image Processing

✓GPU computation

✓AI or Machine learning packages

3/1/2019 Bionic Design & Learning Group 4

Best operating system for robotics development
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Linux as a Operating System

• An operating system 

• like Windows, MacOS

• A Unix clone written from scratch 
• by Linus Torvalds.

• Unix is the first multitasking, multi-user 
computer operating system.

• Widely adopted
• 64% of the world’s servers run some 

variant of Unix or Linux. 

• The Android phone and the Kindle run 
on Linux.
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Linux Has Many Distributions
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Which one to choose … a big question
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Ubuntu 16.04 Installation on a PC

• Prepare your computer

• Allocate disk space on your PC

• Also available for other OSs

• Prepare the installation file
• Create a bootable USB stick on Windows

• Start the installation
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Not the latest version, but stable to use and develop

https://tutorials.ubuntu.com/tutorial/tut

orial-install-ubuntu-desktop-1604#0

https://tutorials.ubuntu.com/tutorial/tut

orial-create-a-usb-stick-on-windows#0

https://github.com/ancorasir/BionicDL-CobotLearning-

Project1/blob/master/Ubuntu%20installation%20tutorials.pdf

https://tutorials.ubuntu.com/tutorial/tutorial-install-ubuntu-desktop-1604#0
https://tutorials.ubuntu.com/tutorial/tutorial-create-a-usb-stick-on-windows#0
https://github.com/ancorasir/BionicDL-CobotLearning-Project1/blob/master/Ubuntu%20installation%20tutorials.pdf


AncoraSIR.com

Get Familiar with Command line Tools

• Shells: 

• BASH, 

• watch, 

• clear, 

• history, 

• echo, 

• Set

• Practice, 
practice and 
practice …
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Small programs that do one thing well
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Robot Programing

How many of you 
are familiar with 
C++ or Python?
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Top 2 popular programming languages in Robotics
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C/C++ vs. Python
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In general and for robot programming
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Recommendations
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Learning python first if you want to develop programs quickly and easily.

https://www.python.org/about/gettingstarted/

https://www.python.org/about/gettingstarted/
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Why ROS?
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Lack of standards for robotics
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What is ROS?
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a set of software libraries and tools that help you build robot applications.

• Originally developed in 2007 at the Stanford Artificial Intelligence Laboratory and 

development continued at Willow Garage

• Since 2013 managed by OSRF (Open Source Robotics Foundation)
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Main Features

• The operating system side, which provides standard 
operating system services such as:
• hardware abstraction

• low-level device control

• implementation of commonly used functionality

• message-passing between processes

• package management

• A suite of user contributed packages that implement 
common robot functionality such as SLAM, planning, 
perception, vision, manipulation, etc.
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Two “Sides”
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ROS Philosophy

• Peer to Peer
• ROS systems consist of numerous small computer programs which connect to 

each other and continuously exchange messages

• Tools-based 
• There are many small, generic programs that perform tasks such as visualization, 

logging, plotting data streams, etc. 

• Multi-Lingual
• ROS software modules can be written in any language for which a client library 

has been written. Currently client libraries exist for C++, Python, LISP, Java, 
JavaScript, MATLAB, Ruby, and more.

• Thin
• The ROS conventions encourage contributors to create stand-alone libraries and 

then wrap those libraries so they send and receive messages to/from other ROS 
modules.

• Free and open source
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To better understand and use
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Robots Using ROS

3/1/2019 Bionic Design & Learning Group 17

http://wiki.ros.org/

http://wiki.ros.org/
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ROS Installation

• (Recommended) If you already have Ubuntu installed, 
follow the instructions at:
• http://wiki.ros.org/kinetic/Installation/Ubuntu

• You can also download a VM with ROS Indigo Pre-
installed from here:
• http://nootrix.com/downloads/#RosVM

• Two VMs are available: one with Ubuntu 32Bits and the 
other with Ubuntu 64Bits (.ova files)

• You can import this file into VirtualBox or VMWare
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ROS Kinetic

http://wiki.ros.org/kinetic/Installation/Ubuntu
http://nootrix.com/downloads/#RosVM
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Install ROS Kinetic on Ubuntu16.04

• $ sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu 
$(lsb_release -sc) main" > /etc/apt/sources.list.d/ros-latest.list’

• $ sudo apt-key adv --keyserver hkp://ha.pool.sks-keyservers.net:80 -
-recv-key 421C365BD9FF1F717815A3895523BAEEB01FA116

• $ sudo apt-get update

• $ sudo apt-get install ros-kinetic-desktop-full

• $ sudo rosdep init

• $ rosdep update

• $ echo "source /opt/ros/kinetic/setup.bash" >> ~/.bashrc

• $ source ~/.bashrc
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ROS Wiki
• http://wiki.ros.org/

Installation
• http://wiki.ros.org/ROS/Installation

Tutorials
• http://wiki.ros.org/ROS/Tutorials

ROS Cheat Sheet
• http://www.tedusar.eu/files/summers

chool2013/ROScheatsheet.pdf

http://wiki.ros.org/
http://wiki.ros.org/ROS/Installation
http://wiki.ros.org/ROS/Tutorials
http://www.tedusar.eu/files/summerschool2013/ROScheatsheet.pdf
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Run Your First Example

• Start ROS Master $ roscore

• Start turtle bot $ rosrun turtlesim turtlesim_node

• Start operating node and control                $ rosrun turtlesim turtle_teleop_key
the turtle bot with your keyboard
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Turtlesim Example in ROS
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Thank you!
Prof. Song Chaoyang

• Dr. Wan Fang (sophie.fwan@hotmail.com)
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