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本章要点概述
•生成式智能

•机智机器人
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机智机器人
Mechanical Design for 

Advanced Robotics

3



The Rise of Robotics & AI

4A Brief History – Part I



Robotics & AI Charging Forward

5A Brief History – Part II
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Design Iterations

7HONDA’s ASIMO

Advanced Step in Innovative MObility

Mechanical Design for Advanced 

Robotics usually takes an iterative 

process that requires a great amount 

of time, money, technology and 

public acceptance.

Honda Robotics



Human, Machine, Computer & Robot
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Some Differentiations

9Devices designed by human for different level of interactions

Machine: A mechanical structure 

that uses power to apply forces and 

control movement to perform an 

intended action.

Robot: A machine – especially one 

programmable by a computer – capable 

of carrying out a complex series of 

actions automatically.

Computer: A 

device that can be 

instructed to carry 

out sequences of 

arithmetic or 

logical operations 

automatically via 

computer 

programming.
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Financial Times
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Ars Technica
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Wikipedia

The Turk
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Wikipedia

The 

Fake 

Chess 

Player
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Anki

Physical Interactions in A Real-World Environment

Defining Moment of A Robot



The Role of Mechanical Design in Advanced Robotics

15An Over-Simplification of the Engineering Roles

Mechanical 

Engineers

Electrical 

Engineers

Computer 

Engineers

Design 

Engineers

The Body: in charge of the physical system that 

makes up the robot, including pieces of the robots 

(like motors and actuators) and how the robotic will 

function in a production setting. The safety measures 

and physical operating protocols fall under this branch 

of engineering.

The Nervous System: gives the electronic foundation 

of the robot, including the embedded systems, low-

level circuit programming, electrical resistance, and 

control theory. 

The Brain: focuses on the software and programming 

language rather than the hardware, encompassing such 

topics as artificial intelligence (AI) and machine 

learning.

The Balance: focuses on the integration of the overall 

hardware and software that enables the robot to 

operate in a structured/unstructured environment with 

programmable interaction to fulfill designated tasks. 

All engineering roles must coordinate with the design 

of the robot to perform in a robust and reliable manner.



Robot Design Process

1. Kinematic topology

2. Geometric dimensioning

3. Structural dimensioning for static loading

4. Structural dimensioning for dynamic loading

5. Elastodynamic dimensioning of the overall structural

6. Actuator and transmission selections
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Mechanical Design Considerations
• Materials

• Function

• Safety

• Efficiency

• Cost-Effectiveness

• Modularity

• Inspiration

• Aesthetics

• User Interface

• Ethics

• …

17For Advanced Robotics
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Mechanical 

Design 

reflects the 

physical 

embodiment 

of the robots
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