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Introduction to Soft Robotics

• Soft robotics

• Material Selection

• Actuation

• Sensation

2Today’s Agenda



Soft Actuation
• Soft actuators
• systems that are compliant and flexible
• Can used for shape changes, joining and locomotion

• Stimuli for soft actuators
• Fluidic
• Electrical
• Themal
• Chemical
• Magnetic
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Fluidic 
4Actuation



Fluidic – Festo
5Actuation



Fluidic – Festo
6Actuation



Fluidic – Festo
7Actuation

BionicSoftArm from Festo with seven pneumatic actuators



Electrical – Festo
8Actuation



Electrical
9Actuation



Electrical
10Actuation



Electrical
11Actuation

Dielectric elastomers actuators (DEA)

Nguyen et al., 2017



Electrical
12Actuation

Dielectric elastomers actuators (DEA)



Electrical
13Actuation



Thermal
14Actuation

Haines et al., 2014



Thermal
15Actuation

Haines et al., 2014



Thermal
16Actuation

Haines et al., 2014



Chemical - Octobot
17Actuation



Chemical - Octobot
18Actuation



Magnetic
19Actuation



Magnetic
20Actuation

Sun et al., 2022



Magnetic
21Actuation

Sun et al., 2022



Mechamisms of Actuation
1. Variable Stiffness 变刚度

22Actuation



Mechamisms of Actuation
2. Mismatch Strain 差异化变形
• Central principal in the operation of unimorph acturators
• 3D change of shape in heterogeneous materials
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Human Robot Interaction
24Actuation



Human Robot Interaction
25Actuation



Mechanotransduction structural and functional (motif 
and prototypes) in the natural world

自然界的机械传导结构和功能（概念与原型）

26Sensation

多孔联锁



27Sensation

胡须 层次 裂缝

Mechanotransduction structural and functional (motif 
and prototypes) in the natural world

自然界的机械传导结构和功能（概念与原型）



28Sensation

Flexible mechanosensors inspired by biological 
sensory motifs

柔性机械传感器（受⽣物启发的）



Comparison of natural lives, rigid robots, and soft robots 
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Next week (12)
• (20%) Project: Team Final Poster on the Design of a 

Reachy Part
• Explain the design and working principle of your team's portion 

of Reachy
• Formulate and explain a step-by-step assembly for your team's 

portion of Reachy
• Explain and justify the use of Generative Design on improving a 

selected part from Fusion and send for 3D printing before 2nd 
Dec.
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Thank you~
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