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Course Info 

• Instructor: Prof. Miao Li (李淼)
• HUST, EPFL with Prof Aude Billard

• Robotic grasping and manipulation, imitation learning

• Co-Chair IEEE TC (CAFM)

• Email: limiao712@gmail.com

• TA: Mengde Li （李梦德， 博士生）
• Micro-robots with medical applications

• Email: limengde@whu.edu.cn

• Read/comment on the lecture notes and we don’t have specific 

handout.

• If YOU have any questions, please feel free to ask.

mailto:limiao712@gmail.com
mailto:limengde@whu.edu.cn


Course Info 
• This course will cover a range of topics in robotics, including 

design, perception, planning and control. （13 weeks for teaching + 
4 weeks for project）

• Mainly focusing on robotic manipulation.

• Paper reading: Each group will read at least one or two paper and 
share it with presentation.

• Project-based: Each group will spend at least 4 weeks to do some 
fun mini-projects.

• Exam: 20% paper reading + 50% project + 30% exam.

• # You can learn robots only when you can move them.

• # Have fun!



Course Info 
• This course will use material from the 

following books and handouts. 

• Mark Spong, Robot Modelling and 

Control

• Russ Tedrake, MIT 6.4210/6.4212 Robotic 

Manipulation (Fall 2022)

• https://groups.csail.mit.edu/locomotion/russt.ht

ml

• This course also have a very nice video lecture on 

YouTube

https://groups.csail.mit.edu/locomotion/russt.html
https://groups.csail.mit.edu/locomotion/russt.html


Why do we study robotics?

• A different perspective to understand human beings

• A good way to interact with the world physically

• A promising way to make avatar of ourselves

• A testbed for many scientific researches

• Industrial workforce

• Household service

• Medical application

• OutSpace  exploration

• ….

Super difficult for 

robots even today!



Today

• Basics of robots with  examples

• Different perspectives of robots

• Goal for the course

• Paper reading

• Project list intro



Robots Highlight at Wuhan University
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高爆发仿生与人形机器人

人体肌肉骨骼生物力学模型

跳跃动作模拟

首次构建了面向极限动作的人体神经-肌肉-骨骼生物力学模型，突破了高爆发刚柔耦合
仿生一体化关节设计技术，实现了仿人机器人变步长规划与稳定性控制。

SCI论文： [1] IEEE/ASME Transaction on Mechatronics, 2018, 23(5): 2121-2131. [2] Mechanism and Machine Theory, 2018, 130: 123-136.

高爆发一体化驱动关节 仿人机器人稳定性控制



机器人操作手与多模态技能学习

动态抓取自适应

首次提出机器人动态抓取自适应理论，荣获瑞士ABB全球自动化奖（唯一华人获得者）

多模态技能学习

 全世界排名前三的AI实验室（DeepMind、OpenAI、FAIR）OpenAI

2019年在机器人领域排名第一的杂志IJRR撰文评价此工作“采用一种闭环

的灵巧操作策略并在执行过程根据传感反馈来修正错误”。

SCI论文： [1] IEEE Transactions on Robotics, 2016, 32 (4), 960-972. [2] Robotics and Autonomous Systems, 2016, 75, 352-364. [3] IEEE Robotics and Automation Letters, 2021, 6(3): 5048-5055



机器人操作手与多模态技能学习

机器人模仿学习

首次提出基于深度模仿学习的多模态技能建模表达与泛化方法，力控精度从~2N提高
到~0.3N，提高6.7倍。

多模态技能学习

SCI论文： [1] IEEE Transactions on Robotics, 2016, 32 (4), 960-972. [2]SCIENCE CHINA Information Sciences, 2022, 65, Article number: 184201



特种环境作业机器人

轨道交通巡检机器人

针对轨道交通、电力行业等特殊场景的自动化需求，研制了轨道巡检、管道攀爬等特种
环境作业机器人，解决了人工效率低、工作环境差等行业痛点。

锅炉管道攀爬机器人 厂房智能巡检机器人

摄像头

隧道病害
检测设备

接触网检
测设备

接触轨检
测设备

激光
雷达

轨道几何尺
寸检测设备

主控
模块

电源控
制柜

管道内检测机器人

SCI论文： [1] IEEE/ASME Transaction on Mechatronics, 2018, 23(5): 2121-2131. [2] Mechanism and Machine Theory, 2018, 130: 123-136. [3] Mechanism and Machine Theory, 2022, 176: 104970



医疗机器人与人工智能

外骨骼康复机器人

研制了上/下肢柔性外骨骼康复机器人、遥操作超声机器人、压电驱动手术机器人等医
疗机器人，开展了AI辅助的机器人控制与临床应用。

SCI论文： [1] IEEE/ASME Transaction on Mechatronics, 2023, 28(3): 1730 - 1741. [2]SCIENCE CHINA Information Sciences, 2022, 65, Article number: 184201. [3] IEEE/ASME Transaction on Mechatronics, 2021, 27(3): 1784 - 1795.

鼓膜切开置管手术机器人遥操作超声机器人



Robots in Sci-Fi

星球大战 机器人管家 我机器人 异形

Any other movies?



Robots in Sci-Fi

(video ~10mins)
https://www.youtube.com/watch?v=mtZNB9ksPd4&ab_channel=%E4%B8%80%E8%AF%AD%E9%81%93%E7%A0%B4%E7%94%B5%E5%BD%B1



Robots in Reality

A long time ago in a galaxy far away……

1954 George Devol designs the first programmable robot

Devol had already applied for a patent an 

industrial robotic arm in 1954; U.S. Patent 

2,988,237 was issued in 1961

https://www.google.com/patents/US2988237

https://www.google.com/patents/US2988237
https://www.google.com/patents/US2988237


Robots in Reality
1956 Joseph Engelberger, a Columbia University physics student, buys the rights to
Devol’s robot and founds the Unimation Company

Joseph Engelberger

1961 the first Unimate robot is installed in a Trenton, New Jersey plant of General
Motors to tend a die casting machine

At a cocktail party in 1956, Joseph Engelberger met inventor 

George Devol and the two got to talking about George’s latest 

invention - his Programmed Article Transfer device. “Sounds like 

a robot to me,” exclaimed Engelberger, who had a deep fascination 

with robots as a result of his love for writer Isaac Asimov’s science 

fiction stories.

After almost two years in development, Engelberger and Devol

produced a prototype - the Unimate #001

Source: https://www.robotics.org/joseph-engelberger/unimate.cfm



Robots in Reality

1961 the first robot incorporating force feedback is develop

1963 the first robot vision system is developed

1971 the Stanford Arm is developed at Stanford University

Stanford Arm 



Robots in Reality
1973 the first robot programming language (WAVE) is developed at Stanford

1976 the Remote Center Compliance (RCC) device for part insertion in assembly is

developed at Draper Labs in Boston

1978 Unimation introduces the PUMA（Programmable Universal Machine for Assembly）, 

based on designs from General Motors

Source: http://www.ati-ia.com/products/compliance/assembly_compliance_device.aspx

Unimation produced PUMAs for years 

until being purchased 

by Westinghouse (ca. 1980), and later by 

Swiss company Stäubli (1988).

Nokia Robotics manufactured about 

1500 PUMA robots during the 1980s, 

the Puma-650 being their most popular 

model with customers. Nokia sold their 

Robotics division in 1990.

拍摄于南开大学

https://en.wikipedia.org/wiki/Westinghouse_Electric_Corporation
https://en.wikipedia.org/wiki/St%C3%A4ubli
https://en.wikipedia.org/wiki/Nokia


Robots in Reality

1979 the SCARA(Selective Compliance Assembly Robot Arm ) is introduced in Japan

1981 the first direct-drive robot is developed at Carnegie-Mellon University



Robots in Reality

1982 Salisbury hand was designed at Stanford University

1982 Fanuc of Japan and General Motors form GM Fanuc to market robots in North America

1983 Adept Technology is founded and successfully markets the direct drive robot

https://www.youtube.com/watch?v=Q2z8pJMN1dM



Robots in Reality
1988 Staubli Group purchases Unimation from Westinghouse

1988 the IEEE Robotics and Automation Society is formed

1993 the experimental robot, ROTEX, of the German Aerospace Agency (DLR) was flown aboard 

the space shuttle Columbia and performed a variety of tasks under both teleoperated and sensor-

based offline programmed modes

拍摄于DLR



Robots in Reality

1996 Honda unveils its Humanoid robot; a project begun in secret in 1986

1997 the first robot soccer competition, RoboCup-97, is held in Nagoya

1997 the Sojourner mobile robot travels to Mars

2001 Sony begins to mass produce the first household robot, a robot dog named Aibo

https://en.wikipedia.org/wiki/AIBO



Robots in Reality

2001 the first telesurgery was performed 

2002 Honda’s Humanoid Robot ASIMO rings the opening bell at the New York Stock Exchange

2005 Universal Robots was founded

2008 UR5 was introduced for small and medium sized companies



Robots in Reality

2012 Baxter robot was introduced

2015 YuMi was officially introduced to the market at the Hannover Messe

2015 KUKA iiwa was introduced

Baxter YuMi iiwa



Robots in Reality

Franka

2015 AUBO Robotics is a national high-tech enterprise specialized in the research & development, 

production and sale of collaborative robots.

2016 Franka Emika is a Munich-based robotics company founded in 2016 by Sami Haddadin and his 

brother Simon together with a long-standing team of experts.

2016 Elite, JAKA, DOBOT …… Many new robot arms have been produced!

Aubo Elite



Robots in Reality

2023 Franka files for insolvency



Robots in Reality

2016-2023 Many new AI algorithms have been developed 

and integrated with robots. 



Robots in Reality

2023 PaLM-E

https://palm-e.github.io/

The main architectural idea of PaLM-E is to inject continuous, 

embodied observations such as images, state estimates, or other 

sensor modalities into the language embedding space of a pre-

trained language model. This is realized by encoding the 

continuous observations into a sequence of vectors with the same 

dimension as the embedding space of the language tokens. The 

continuous information is hence injected into the language model 

in an analogous way to language tokens. PaLM-E is a decoder-

only LLM that generates textual completions autoregressively 

given a prefix or prompt. We call our model PaLM-E, since we 

use PaLM (Chowdhery et al., 2022) as the pre-trained language 

model, and make it Embodied.



Robots in Reality

https://palm-e.github.io/



Robots in Reality

https://palm-e.github.io/



Robots in Reality
2023 Robotic Transformer 2 (RT-2) is a novel vision-language-action (VLA) model that learns from both 

web and robotics data, and translates this knowledge into generalised instructions for robotic control.

https://www.deepmind.com/blog/rt-2-new-model-translates-vision-and-language-into-action



Robots in Reality
2023 Robotic Transformer 2 (RT-2) is a novel vision-language-action (VLA) model that learns 

from both web and robotics data, and translates this knowledge into generalised instructions for 

robotic control.

https://www.deepmind.com/blog/rt-2-new-model-translates-vision-and-language-into-action



Application: Industry Robots

Tesla 生产车间

宝马生产车间



Application: Medical Robots



Application: Care Support Robots

Baymax

RIBA

Source: https://www.youtube.com/watch?v=wOzw71j4b78&t=11s



Application: Aerial Robots

Source: https://www.youtube.com/watch?v=ge3--1hOm1s



Application: Humanoids

DARPA Challenge

ASIMO

JUSTIN



Application: Humanoids



Application: Underwater Robots



Application: Micro-Robots

Source: https://www.youtube.com/watch?v=ayteOA5VDRI



Different perspectives of robots

“The ultimate goal of robotics is to understand the relation 

between real-world tasks and systems that solve them – to 

understand the relation so thoroughly that we can readily identify 

robotic solutions to novel real-world tasks”

- Matt Mason



Different perspectives of robots

Better robots

Better software

Better algorithm 

System Integration

Real-world tasks systems



Different perspectives of robots

Task 

Representation

Task 

Performance

Design Perception Planning Execution

How to close the big loop?

Learning Behaviors



Different perspectives of robots

F

Design Perception Planning Control



Different perspectives of robots
Aerial Robotics and Unmanned Aerial Vehicles

Agricultural Robotics and Automation

Algorithms for Planning and Control of Robot Motion

Automation in Health Care Management

Automation in Logistics

Autonomous Ground Vehicles and Intelligent Transportation Systems

Bio Robotics

Cognitive Robotics

Computer & Robot Vision

Cyborg & Bionic Systems

Energy, Environment, and Safety Issues in Robotics and Automation

Haptics

Human Movement Understanding

Human-Robot Interaction & Coordination

Humanoid Robotics

Marine Robotics

Mechanisms and Design

Micro/Nano Robotics and Automation

Mobile Manipulation

Model-Based Optimization for Robotics

Multi-Robot Systems

Neuro-Robotics Systems

Performance Evaluation & Benchmarking of Robotic and Automation 

Systems

Rehabilitation and Assistive Robotics

RoboCup

Robot Ethics

Robot Learning

Robotic Hands, Grasping and Manipulation

Robotics and Automation in Nuclear Facilities

Safety, Security and Rescue Robotics

Semiconductor Manufacturing Automation
Smart Buildings
Soft Robotics
Software Engineering for Robotics and Automation
Space Robotics
Surgical Robotics
Sustainable Production Automation
Telerobotics
Wearable Robotics
Whole-Body Control

http://www.ieee-ras.org/technical-committees

http://www.ieee-ras.org/aerial-robotics-and-unmanned-aerial-vehicles
http://www.ieee-ras.org/agricultural-robotics-automation
http://www.ieee-ras.org/algorithms-for-planning-and-control-of-robot-motion
http://www.ieee-ras.org/automation-in-health-care-management
http://www.ieee-ras.org/automation-in-logistics/
http://www.ieee-ras.org/autonomous-ground-vehicles-and-intelligent-transportation-systems
http://www.ieee-ras.org/bio-robotics
http://www.ieee-ras.org/cognitive-robotics
http://www.ieee-ras.org/computer-robot-vision
http://www.ieee-ras.org/cyborg-bionic-system
http://www.ieee-ras.org/energy-environment-and-safety-issues-in-robotics-and-automation
http://www.ieee-ras.org/haptics
http://www.ieee-ras.org/human-movement-understanding
http://www.ieee-ras.org/human-robot-interaction-coordination
http://www.ieee-ras.org/humanoid-robotics
http://www.ieee-ras.org/marine-robotics
http://www.ieee-ras.org/mechanisms-and-design
http://www.ieee-ras.org/micro-nano-robotics-and-automation
http://www.ieee-ras.org/mobile-manipulation
http://www.ieee-ras.org/model-based-optimization
http://www.ieee-ras.org/multi-robot-systems
http://www.ieee-ras.org/neuro-robotics-systems
http://www.ieee-ras.org/performance-evaluation
http://www.ieee-ras.org/performance-evaluation
http://www.ieee-ras.org/rehabilitation-and-assistive-robotics
http://www.ieee-ras.org/robocup
http://www.ieee-ras.org/robot-ethics
http://www.ieee-ras.org/robot-learning/
http://www.ieee-ras.org/robotic-hands-grasping-and-manipulation
http://www.ieee-ras.org/robotics-and-automation-in-nuclear-facilities
http://www.ieee-ras.org/safety-security-and-rescue-robotics
http://www.ieee-ras.org/semiconductor-manufacturing-automation
http://www.ieee-ras.org/smart-building
http://www.ieee-ras.org/soft-robotics
http://www.ieee-ras.org/software-engineering-for-robotics-and-automation
http://www.ieee-ras.org/space-robotics
http://www.ieee-ras.org/surgical-robotics
http://www.ieee-ras.org/sustainable-production
http://www.ieee-ras.org/telerobotics
http://www.ieee-ras.org/wearable-robotics
http://www.ieee-ras.org/whole-body-control


Different perspectives of robots
Robotic Hands, Grasping and Manipulation

SCOPE:

Priority areas for the technical committee include:

➢ Multi-finger robotic hand design

➢ Hand sensor and actuator design

➢ Force and tactile sensing

➢ Grasping force control

➢ Multimodal sensing

➢ Sensor-based control

➢ Grasping planning

➢ Grasp contact modeling

➢ Grasp quality measure

➢ Dexterous manipulation

➢ Human grasping and manipulation modeling and learning

➢ Under-actuated hand design

➢ Under-actuated grasping

➢ Caging

➢ Whole-body grasping

➢ Grasp synergies

➢ Grasping with uncertainties

➢ Task-oriented grasping

➢ In-hand manipulation

➢ Learning and cognitive development of grasping and manipulation

http://www.ieee-ras.org/robotic-hands-grasping-and-manipulation


Different perspectives of robots
Robotic Hands, Grasping and Manipulation

SCOPE:

Priority areas for the technical committee include:

➢ Multi-finger robotic hand design

➢ Hand sensor and actuator design

➢ Force and tactile sensing

➢ Grasping force control

➢ Multimodal sensing

➢ Sensor-based control

➢ Grasping planning

➢ Grasp contact modeling

➢ Grasp quality measure

➢ Dexterous manipulation

➢ Human grasping and manipulation modeling and learning

➢ Under-actuated hand design

➢ Under-actuated grasping

➢ Caging

➢ Whole-body grasping

➢ Grasp synergies

➢ Grasping with uncertainties

➢ Task-oriented grasping

➢ In-hand manipulation

➢ Learning and cognitive development of grasping and manipulation

FANUC

GOOGLE

http://www.ieee-ras.org/robotic-hands-grasping-and-manipulation


Different perspectives of robots
Algorithms for Planning and Control of Robot Motion

Priority areas for the technical committee include:

➢ consideration of sensing modalities and uncertainty in planning and 

control algorithms;

➢ development of representations and motion strategies capable of 

incorporating feedback signals;

➢ motion subject to constraints, arising from kinematics, dynamics, and 

nonholonomic systems;

➢ addressing the characteristics of dynamic environments;

➢ developing control and planning algorithms for hybrid systems;

➢ understanding the complexity of algorithmic problems in control and 

motion planning;

➢ encouraging the application of planning algorithms in novel 

application area.
LASA@EPFL 

http://www.ieee-ras.org/algorithms-for-planning-and-control-of-robot-motion


Different perspectives of robots

⚫ Robot learning is a research field at the intersection of machine

learning and robotics. It studies techniques allowing a robot to acquire novel

skills or adapt to its environment through learning algorithms.

⚫ Example of skills that are targeted by learning algorithms include sensorimotor

skills such as locomotion, grasping, active object categorization, as well as

interactive skills such as joint manipulation of an object with a human peer, and

linguistic skills such as the grounded and situated meaning of human language.

Learning can happen either through autonomous self-exploration or through

guidance from a human teacher, like for example in robot learning by imitation.

⚫ Robot learning can be closely related to adaptive control, reinforcement

learning as well as developmental robotics which considers the problem of

autonomous lifelong acquisition of repertoires of skills. While machine learning is

frequently used by computer vision algorithms employed in the context of robotics,

these applications are usually not referred to as "robot learning".

Source: https://en.wikipedia.org/wiki/Robot_learning

Robot Learning

https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Robotics
https://en.wikipedia.org/wiki/Adaptive_control
https://en.wikipedia.org/wiki/Reinforcement_learning
https://en.wikipedia.org/wiki/Reinforcement_learning
https://en.wikipedia.org/wiki/Developmental_robotics
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Computer_vision
http://www.ieee-ras.org/robot-learning/


Different perspectives of robots

Priority areas for the technical committee include:

➢ scientific problems related with soft-bodied robots

➢ soft materials for robots

➢ modeling and simulation techniques of soft bodies

➢ fabrication and control of soft bodies

➢ interdisciplinary interactions with biological/medical sciences, 

material sciences and chemistry

➢ soft robotics application

Soft Robotics

http://www.ieee-ras.org/soft-robotics


Goal for this course

• Design：soft hand design  x1

• Perception: vision, point cloud, tactile, force/torque x1

• Planning: sampling-based, optimization-based, learning-based x3

• Control: feedback, multi-modal x2

• Learning: imitation learning, RL x2

• Simulation tool (pybullet, matlab, OpenRAVE, Issac Nvidia, Gazebo)

• How to get a robot moving! 



Paper Reading
• Robot paper reading and writing (Advanced Intelligent System, 

RAL, TRO, soft robots, science robot, ICRA, IROS) x2

• Understand the novelty and contribution of a Robot Paper

• Technical method, theory, experiments design, result analysis

• Any critical comments? Why is good or not good?



Project

• Project: please contact the TA as soon as possible to choose 

the proper project. No later than the 8th week.

• Please discuss with us to make sure the project plan is feasible 

in terms of technical support. Bonus will be given to project 

with novel idea.

• Expected outcome: technical report 50% (paper, patent), 

presentation 30%, video 20%. 

• # If you have further interest, please contact the TA to join in 

the lab for an internship. 



Project 1: Soft hand design



Project 1: Soft hand design

✓ 柔性灵巧手的设计与研究旨在克服传统刚性关节机械手缺乏柔顺性、控制复杂以及造假高昂等缺点，主要通过柔性材料

与结构设计等来实现仿人手抓取功能。以下是柔性灵巧手的主要研究内容：

a.仿生机理研究

柔性灵巧手的仿生机理综合了材料、结构、驱动控制、运动学分析、可变刚度接触、传感器技术等多个学科在内的全方位

的仿生理论和技术，对其仿生机理的研究是设计柔性灵巧手的理论基础和关键。

b.运动学建模分析

柔性灵巧手大多采取欠驱动的方式以减少零部件数量与结构复杂性，柔性材料的选择、手指关节数目与截面结构设计等

的不同都会改变柔性灵巧手的刚度与运动学特征。因此如何对灵巧手进行运动学建模以及获得期望的刚度曲线是研究的重要

内容。

c.驱动与控制技术研究

柔性灵巧手的运动控制可以结合机器视觉、传感器等技术实现精细操作，如何在有限的驱动和传动空间内协同控制诸多

的驱动器实现仿人的运动和动作，也是研究中的一个巨大挑战。

d. 柔性传感技术研究

灵巧操作要求灵巧手能够准确地反馈自己的状态并感知周围环境，因此需要结合灵巧手内部与外部的感知传感器来获取

手指运动姿态、物体接触信息和环境的物理特征等信息。如何实现柔性传感器的高集成度、多功能、广覆盖，以及将触觉数

据处理方法与自主控制算法相结合进行基于触觉的灵巧操作也是重要的研究内容。



Project 2: Micro-Robots
✓ 磁控微型机器人

a.磁控微型机器人操控技术的改进： 

磁场建模与仿真：开发精确的磁场模型，优化磁场配置以实现更

精准的微型机器人操控。 

控制算法：研究高效的基于学习的控制算法，实现微型机器人在

三维空间内的精准操控。 

b.微型机器人设计与制造： 

磁性材料选择：研究不同磁性材料的性能，以满足微型机器人在

特定应用中的要求。 

制造技术：开发高精度制造技术，生产出尺寸微小但性能卓越的

微型机器人。 

c.生物医学应用： 

肿瘤治疗：探索磁控微型机器人在肿瘤内部的定向输送和治疗应

用，如药物传递或局部热疗。 

微创手术：研究微型机器人在微创手术中的应用，提高手术精确

度和恢复速度。



Project 3: Modelling

✓ 基于ansys的通电螺线管式电磁铁温升控制

首先，对于通电螺线管式电磁铁，温升是不可

避免的，对于特定的有间隔的通电断电应用场景

来说，间隔时间影响着最大温升。研究温度传感

器实时监测温升并通过ansys maxwell软件建模分

析温度场随通电时间的交替变化情况，并程序控

制在温升过高情况下，强制停止通电，并在降低

后允许通电。



Project 4: Modelling and simulation

✓ 一种仿生弹跳腿模型构建与运动分析

建立仿生弹跳腿模型，由于力量越大，腿部爆发速度越快，但是响

应时间减短，总的力的冲量变化不明显，这就造成速度变化率不明

显，而增大力的作用距离可增大力的总响应时间(持续走完整个行

程，行程越长力作用时间越长）。所以研究在一定爆发力范围情况

下，腿长(决定着爆发力作用于腿的行程)与爆发力之间的关系，寻

找在一定质量或者体积下，合适的爆发力与行程之间的比值。可以

通过三维建模，然后理论进行运动方程的建模，然后仿真软件界定

边界条件，比如爆发力过大材料承受能力，或者弹性形变范围等等，

最后根据理论得出最佳力距比，仿真验证理论。



Project 5: Dexterous manipulation

✓ Dexterous manipulation: learning dexterous manipulation from

human teaching or from simulation.

✓ Hand kinematics (data-driven)

✓ Control policy (imitation learning, RL, hard-coded, rule-based)

✓ Taks representation (2D camera, tactile sensing, …)



Project 6: X

机器人

计算
机

生科 遥感
测绘

医学 土木

物理

化学动机

…



Hardware support



Next Course

• Design and Modelling of typical robotic arm

• DH parameters

• Kinematics, IK, Jacobian

• Simulation tool introduction

• Group list

Any questions?


