
教学发展中心制 

《                》教学大纲 

一、课程基本信息 

课程名称:  英文名称:  

课程类型：  学分/学时:  

主要面向专业：  授课语言：  

先修课程：  

开课单位:  课程代码:  

注：课程类型填写“本科”、“研究生”或“本研一体” 

 

二、课程简介 

 

三、课程教学目标 

 

四、课程教学方法 

 

五、课程教学内容与安排 

（可按教学周或章节名称两种方式进行课程教学内容安排，列出主要知识点和教学方法。） 

以教学周方式安排教学内容 

教学周 章节名称 
主要教学内容 

（主要知识点） 
学时安排 

教学方法 

（仅列名称） 

     

 

以章节名称方式安排教学内容 

章节名称 
主要教学内容 

（主要知识点） 
教学周 学时安排 

教学方法 

（仅列名称） 
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六、考核方式和成绩评定方法 

（成绩评定方法需符合《上海科技大学课程考核及成绩管理办法（试行）》文件要求。） 

 

七、教材和参考书目 

（提示：需符合《上海科技大学教材选用管理办法》文件要求） 

（一）推荐教材 

 

（二）参考书目 

 

八、学术诚信教育 

本课程高度重视学术诚信，严禁抄袭、作弊等行为。 

“在学习、科研、实习实践等活动中，学生应恪守学术道德，坚守学术诚信，保护知识产

权，坚持勇于创新、求真务实的科学精神，努力培养自己严谨求实、诚实自律、真诚协作的科

学态度，成为良好学术风气的维护者、严谨治学的力行者、优良学术道德的传承者。” 

（具体请参见《上海科技大学学生学术诚信规范与管理办法（试行）》文件要求） 

 

九、其他说明（可选） 
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Mobile Manipulation Syllabus 

1. Basic Course Information 

 

Course Name: Mobile Manipulation 

Course Level: Graduate Credit/Contact Hour: 48 

Major CS Teaching Language: English 

Prerequisite: Strong programming skills, CS background; 

School/Institute: SIST Course Code: CS289 

 

2. Course Introduction 

This course introduces the fundamental approaches for mobile manipulation robotic systems that could, 

for example, be deployed in office, home or other service-oriented environments. The emphasis is on 

theory, algorithms and software for the manipulation of physical objects. Topics include planning 

(robot kinematics and trajectory generation, collision-free motion planning, task-and-motion planning, 

and planning under uncertainty), as well as dynamics and control (both model-based and learning-

based). The Mobile Robotics aspect of this course as well as Computer Vision and SLAM will only be 

covered briefly, as SIST offers dedicated courses on these topics.  

 

There will be only a very brief introduction into the prerequisites of the course: 

• Basic understanding of mobile robotics (sensors, localization, mapping) 

• Robot Operating System (ROS) 

• Programming in Python and C++ 

• Basic Computer Vision and Deep Learning (pin-hole model, features, CNN) 

• Control (PID control) 

• Mathematical Optimization (LP, QP, MIP, SDP) 

Students unfamiliar with these topics are expected to review these concepts at the beginning of the 

course. The first assignment will help introduce ROS.  

 

Students will be required to have a modern Linux (e.g. Ubuntu 20.04) installed natively on their laptop, 

as we will also be using simulation software (Gazebo) for assignments. 

 

A very important goal of this course is to give students hands-on experience with real robotic systems. 

Therefore, the later assignments will involve tasks with real robot arms. The course is 2 credit points 

lectures and homework assignments and 1 credit point project. 
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The projects will be completed as a group or 2 or 3 students. They will utilize the SIST mobile 

manipulation robots (Sophia, Fetch, see image). Deliverables for the project include a proposal, a final 

report, a final demo, a video, and a website.  

   

Fetch robots (left); Sophia 2020 robot (right) 

3. Learning Goal 

Cognitive competence: 

• Understand various mobile manipulation concepts, algorithms and applications 

• Apply this knowledge and skills to real robot problems during the project 

Comprehensive qualities:  

• Teamwork: during the project, in 2-3 student teams, practice to work together to overcome the 

difficulties of the project. 

• Hands-on ability to work with robot hardware and software to solve real-world tasks. 

 

4. Instructional Pedagogy 

• 4 hours lecture per week, taught in English, first 9 weeks 

o Textbook chapters to read before lectures are listed on course website 

• 4 homework tasks: programming tasks of robotic problems; using simulated robots and real 

robots 

• Project: group of 2-3 students work for several weeks on a difficult, practical robotics problem 

o Students prepare two reports: proposal, final 

o Students prepare a demo and a webpage  

o Students are advised by experienced grad students of Prof. Schwertfeger’s lab and the 

Prof. 

o Students take part in a meeting with the grad student or the Prof. every week 

• Online forum (piazza) to answer questions 

• Office hours offered by Prof. and TAs. 
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5. Course Structure 

Course Structure by Chapter 

Chapter Teaching Contents Week Contact 

Hours 

Teaching Modes 

Introduction History; Definition; General 

Control Scheme; Programming 

1 4 lecture, homework, 

quiz, forum 

Kinematics Differential kinematics, 

trajectories, optimization 

2 4 lecture, homework, 

quiz, forum 

Perception Perception for manipulation, 

ICP, DL 

3 4 lecture, homework, 

quiz, forum 

Grasping Antipodal Grasping 4 2 lecture, homework, 

quiz, forum 

Behaviors State machines, Behavior trees 4 2 lecture, homework, 

quiz, forum 

Motion 

Planning 

Optimization-based, sampling-

based, global optimization 

5 4 lecture, homework, 

quiz, forum 

Control Force Control, Manipulator 

Control 

6 4 lecture, homework, 

quiz, forum 

Visual 

Servoing 

Visual Servoing 7 2 lecture, homework, 

quiz, forum 

Reinforcement 

Learning 

Reinforcement Learning 7-8 4 lecture, homework, 

quiz, forum 

Task & 

Motion 

Planning 

Task & Motion Planning 8 2 lecture, homework, 

quiz, forum 

Collaboration Robot-Robot collaboration; 

Human robot collaboration 

9 2 lecture, homework, 

quiz, forum 

Final Exam   10 2 Closed book exam 

with 2 cheat sheets 

Project Proposal; Final Report; Demo; 

Webpage 

8-14 12 Group work,  

project meetings 
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6. Grading Policy 

60% Class:   28% Homework; 2% Quiz; 30% Final 

40% Project:  5% Proposal; 10% Weekly Meetings; 

     10% Final Report; 10% Final Demo; 5% Webpage 

 

7. Textbook & Recommended Reading  

 

(1) Textbook 

• P. Corke (Corke), Robotics, Vision & Control. 3rd edition! Available as open access: 

https://link.springer.com/book/10.1007/978-3-031-06469-2  

 

(2) Recommended Reading 

• Alonzo Kelly. “Mobile Robotics: Mathematics, Models, and Methods”; 1st edition; ISBN 978-

1107031159 

• Steven M. LaValle (LaValle) Planning Algorithms, Cambridge University Press.  

Available as open access: http://msl.cs.uiuc.edu/planning/index.html 

• Roland Siegwart, Illah R. Nourbakhsh, and Davide Scaramuzza. “Introduction to Autonomous 

Mobile Robots”; 2nd edition; ISBN 978-0-262-01535-6 

R·西格沃特, I·R·诺巴, D·斯卡拉穆扎. 自主移动机器人导论: 第 2 版[M]. 西安交通

大学出版社, 2013. ISBN: 9787560545486 

• A Gentle Introduction to ROS 

https://jokane.net/agitr/  

 

8. Academic Integrity 

• This course highly values academic integrity. Behaviors such as plagiarism and cheating are 

strictly prohibited.  

• With the exception of project and assignments that explicitly permit you to work in groups, all 

homework are to be YOUR work and your work ALONE. 

• PARTNER TEAMS MAY NOT WORK WITH OTHER PARTNER TEAMS 

• You can discuss your assignments with other students, but we expect that what you hand in is 

yours. 

• Level of detail allowed to discuss with other students: Concepts (Material taught in the class/ 

in the text book)! Pseudocode is NOT allowed! 

• Use the Office Hours of the TA and the Prof. if you need help with your homework/ project! 

• Rather submit an incomplete homework with maybe 0 points than risking an F! 

• It is NOT acceptable to copy solutions from other students. 

• You can never look at homework/ project code not by you/ your team! 

• You cannot give your code to anybody else –> secure your computer when not around it  

https://link.springer.com/book/10.1007/978-3-031-06469-2
http://msl.cs.uiuc.edu/planning/index.html
https://jokane.net/agitr/


Center for Innovative Teaching and Learning 

• It is NOT acceptable to copy (or start your) solutions from the Web.  

• It is NOT acceptable to use PUBLIC github archives (giving your answers away) 

• It is NOT acceptable to give anyone other than your project partner access to your gitlab! 

• We have tools and methods, developed over many years, for detecting this. You WILL be 

caught, and the penalties WILL be severe.  

• At the minimum F in the course, and a letter to your university record documenting the 

incidence of cheating. 

• Both Giver and Receiver are equally culpable and suffer equal penalties 


