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Design Inspired by Ostrich Leg

Fastest running birds[3]
● 43 miles per hour.[1]
● 10 to 16 feet for one stride.[1]

Why so fast？
● Tendon

○ Work like springs or rubber bands
○ Switch slack into a loadable
○ Distribute the load
○ Release and stored energy
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Ostrich Ostrich leg structure

[2]“BirdBot achieves energy-efficient gait with minimal ... - science robotics.” 
[Online]. Available: https://www.science.org/doi/10.1126/scirobotics.abg4055. 
[Accessed: 14-Feb-2023]. 



Background – Development of Legged Robot

Different Configuration

Dynamic Motion
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Energy Recovery
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Incorporating springs into the leg design allows legged robots 
to jump with less energy.

+ = Efficiency?
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[1] R. Alexander and Others, ‘Three uses for springs in legged locomotion’, 
International Journal of Robotics Research, vol. 9, no. 2, pp. 53–61, 1990.



The design use springs as a substitute for tendons to store kinetic energy

Gas Springs

Extension Springs

[1]“Carr,” McMaster. [Online]. Available: 

https://www.mcmaster.com/springs/. [Accessed: 13-Feb-2023]. 
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Torsion Springs



Electrical System Design 

TBD

Control Framework Design 



The experiment aims to optimize the efficiency of robot leg 
jumping by adding spring between thigh and calf
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The experiment evaluates the power consumption of actuator 
using voltage and current data
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Question?
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