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Fowl, Fuzzy Logic &
Frugality:

A better approach to Bipedal Robots




Robots are Vital

Grylls, Bethan. 2018. “Ocado’s Robot Swarm.” Retrieved April 24, 2022 (https://www.newelectronics.co.uk/content/news/ocado -s-robot-swarm).



Human-centric Environments
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Bipedal Robots

Takanishi, Atsuo. 2019. “Historical Perspective of Humanoid Robot Research in Asia.” Humanoid Robotics: A Reference 35-52. doi: 10.1007/978-94-007-6046-2_145.

https://robots.ieee.org/robots/atlas2016/?gallery=photo1



Expensive, Computationally
intensive & Unstable

https://www.bostondynamics.com/
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Human-Based

Takanishi, Atsuo. 2019. “Historical Perspective of Humanoid Robot Research in Asia.” Humanoid Robotics: A
Reference 35-52. doi: 10.1007/978-94-007-6046-2_145.
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Bird-Based
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https://www.birdguides.com/gallery/birds/coturnix-coturnix/309140




Avian Inspiration

Replicated low centre of ,/'/ 5,«
mass

Nyakatura, J. A., Andrada, E., Blickhan, R., Blickhan2, R., & Fischer, M. S. (2011). Avian bipedal locomotion. https://www.researchgate.net/publication/233757966



Building Pavo

- Cost-effective off-the-shelf parts
- 3D printed and laser cut

- Minimum degrees of freedom




Arduinos

- Simple to use
- Cost-effective

- Compatible

Servos SER0056
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Modern robots
have complicated
control systems
requiring intense
computational
power, Increasing
complexity and
cost

https://www.technologyreview.com/2021/04/08/1022176/boston-dynamics-cassie-robot-walk-reinforcement-learning-ai/

https://www.youtube.com/watch?v=EezdinoG4mk&t=29s
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Fuzzy Logic

- No discrete true/false

- Human understandable rule-sets

- Off-loading computation

-80

Angular_Velocity ) -100 -100

If (falling forward) then

(walk forward)

B W)

1 FET R THE T
ot L, a4 a2 33 3

(A large numerical table) |




X&Y
Variables

- Governs system
- Motivates movement

- Constantly change and

-100
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adjust based on 100
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The Control System

o  State Clock
8 b 1 Rest state

Stored Footstep
Cycle Data
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Angular_Velocity = o Angle

Balancing Fuzzy Logic PositionData  Footsteps Produced!




swing phase stance phase
STANCE PHASE SWING PHASE
whole foot contact pre-lift off recovery positionning
. 5 & 4 5 B
0 10 20 30 40 50 60 70 80 90 100 % cycle

Quail Gait Cycle Mimicked

Abourachid, Anick, Remi Hackert, Marc Herbin, Paul A. Libourel, Francois Lambert, Henri Gioanni, Pauline Provini,
Pierre Blazevic, and Vincent Hugel. 2011. “Bird Terrestrial Locomotion as Revealed by 3D Kinematics.” Zoology
114(6):360-68. doi: 10.1016/J.Z0O0L.2011.07.002.




The Control System

o  State Clock
8 b 1 Rest state

Stored Footstep
Cycle Data
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Balancing Fuzzy Logic PositionData  Footsteps Produced!
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Future Work

Upgrading servos

Upgrading hardware

Upgrade processors

Fuzzy logic

Footstep cycles

=

Further functionality
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https://www.engineering.com/story/generative-design-comes-to-fusion-360
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https://linktr.ee/ryan101011



https://linktr.ee/ryan101011

