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SYLLABUS
SOUTHERN POLYTECHNIC COLLEGE OF ENGINEERING AND ENGINEERING TECHNOLOGY
DEPARTMENT OF ROBOTICS AND MECHATRONICS ENGINEERING
MTRE 6300: Robot Simulation, Communications and ROS


Course Information
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Modality and Location: TBD
Syllabus is posted in D2L

Instructor Information
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Name: Muhammad Hassan Tanveer, Ph.D.,
Assistant Professor in Robotics and Mechatronics Engineering
Email: mtanveer@kennesaw.edu
Office Location: 840 Polytechnic Lane Room Q-316A, Marietta, GA 30060-2896
Office phone: 470-578-5612
Office Hours: By appointment through email
Preferred method of communication: Email 



Course Description 
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Credit Hours: 3 credit hours (3-0-3) 

The objective of this course is to learn and understand the ROS architecture. The course will explore its most relevant functionalities by analyzing ROS framework in solving problems, such as model simulation, localization, mapping and motion planning. In addition, Gazebo and VREP simulators will be used with the integrated algorithms for planning and perception within the ROS framework. During this course, we will foresee the navigation stack in ROS to enable autonomous robot navigation and simulate robot models in real physics environment. The second part will focus towards Robot’s (a) explicit communication (models, technologies and algorithms) and (b) implicit communication (extraction of task-significant information from mutual interaction).

Course Materials
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Required Books:
· Robot Operating System (ROS) for Absolute Beginners: Robotics Programming Made Easy, by Lentin Joseph

Technology requirements: Linux Ubuntu 20.04 operating system with Robot operating system (ROS-Noetic) installed




 


Learning Outcomes
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- Learning and understanding the ROS communication architecture.
- Integrating algorithms for planning and perception within the ROS framework 
- Applying the ROS navigation stack to enable autonomous mobile robot navigation.
- Simulating robot models in real physics environments


Course Requirements and Assignments
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The Assignments will consist on the implementation of robotic simulations based on software written using the ROS framework. Simulation environments will be shown during the courses. The students will be required to write some ROS nodes, re-use existing ROS packages and create/modify robotic models for the simulation.



Evaluation and Grading Policies
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· Homework and report 100%
[bookmark: page2]
Final Letter Grade:
· 90-100 A
· 80-89 B
· 70-79 C
· 60-69 D
· Less than 60 F

Each week an assignment will be given to students and will be evaluated 100% on this basis.

Course Policies
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Communication: Course material will be disseminated in D2L including lecture notes etc. All course announcements will be sent via email. Email is also the surest means of contacting the instructor regarding problems or for requests. For help with course material, office visits are strongly encouraged.

Attendance Policy: Attendance is optional. A student is responsible for any material covered in class. No credit is possible for any missed grade items. Similarly, no credit can be earned for a missed lab.


Institutional Policies
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Federal, BOR, & KSU Course Syllabus Policies

KSU Student Resources
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This link contains information on help and resources available to students: KSU Student Syllabus Resources






Course Schedule
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Week 1
Introduction to ROS communication Paradigm, ROS Architecture 

Week 2
ROS Architecture, Simulating a Robot Model with Gazebo

Week 3
Simultaneous Localization and Mapping, and RViz Simulator

Week 4
Software Representation of Robot using Unified Robot Description Format (URDF)

Week 5
XACRO Format with URDF

Week 6
Autonomously navigate a robot using Point cloud, Manipulation and Visualization – Webots, Moveit

Week 7
ROS 2 - Path Planning Applications



KSU Student Resources
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Digital Literacy Skills/Computer Skills: In addition with the pre-requisites, it is essential to know the basic knowledge of Ubuntu operating System, C++/Python Language, Robot operating System.

Feedback Plan - Homework: In 7 weeks, we will have 5 or 6 homework assignments, with report submission and a project
Students who are concerned about their homework/assignment might seek more time to discuss it. Email me and we will arrange a one-on-one appointment through Microsoft Teams, or students can come to my office during office hours.
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