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New Machines and Systems
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New Demands for Mechanical Engineers

Mechanism Machine Robot
Driver of Design 

Intelligence

Upgrading Need 

for Interaction
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Design Iterations

12/19/2019 Bionic Design & Learning Group 5

HONDA’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
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Human, Machine, Computer & Robot
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Some Differentiations
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Devices 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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History
Wikipedia

The Turk
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Wikipedia

The 

Fake 

Chess 

Player
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Physical Interactions in A Real-World Environment

Defining Moment of A Robot

Anki
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The Role of Mechanical Design in Advanced Robotics
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An 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.
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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

• …
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For Advanced Robotics
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Mechanical 

Design 

reflects the 

physical 

embodiment 

of the robots
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Class Arrangements

• This Friday: Design Consultation

• Next Wednesday: Final Report
• Before class starts (link at course webpage)

• Submit online before Next Wednesday Noon (1200 @ 25 Dec)

• 5 min video presentation

• A 20-page engineering report

• During the class
• Cross evaluation based on Video Presentation

• All students must show up, otherwise zero points for the whole team

• Next Friday: In-class Demonstration
• During the class

• Cross evaluation based on Live Demonstration

• All students must show up, otherwise zero points for the whole team
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The Final Weeks
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Next Wednesday

• Each student is assigned with 100 credits

• Evaluation based on Video presentation only

• Submit online before 1530 during the class
• bring your laptop would be convenient

• Each student must spend all 100 credits
• Any unused credits will be deducted against your team’s credits

• Each student can only give credits to team other than yours
• Any credit to your own team will be deducted against your team

• Each team will have a second chance in Friday’s class
• Teams with the most & least total credits will receive a prize
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Cross Evaluation
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Thank you & Good Luck!
Song Chaoyang (songcy@sustech.edu.cn)

• Xiao Xiaochuan (xiaoxc@sustech.edu.cn)

• Yu Chengming (11930324@mail.sustech.edu.cn)

• Zhu Wenpei (11930368@mail.sustech.edu.cn)

• Guo Ning (11930729@mail.sustech.edu.cn)
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Next class

• Lab for Group 2: Design Consultation

• Friday 0800-1000, Dec 20

• Room 412, 5 Wisdom Valley 

• Discussion for Group 1: Design Consultation

• Friday 0800-1000, Dec 20

• Room 202, 1 Lychee Park 

mailto:songcy@sustech.edu.cn
mailto:xiaoxc@sustech.edu.cn
mailto:11930324@mail.sustech.edu.cn
mailto:11930368@mail.sustech.edu.cn
mailto:11930729@mail.sustech.edu.cn

