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project presentations start Friday!!!

links to YouTube videos due Thursday night

video grading criteria on course website

5 minute max length strictly enforced!



  

embodied intelligence



  



  



  



  

Modern Robotics
(COSC 4560 / COSC 5560)



  

how can we use ideas from biology to 
improve the optimization of robots?

how can we use robots to improve the 
understanding of optimization in biology?



  



  



  

   

evolutionary shape change

developmental shape change

evolutionary shape growth

developmental shape growth

static body-plan shape

   

   

   

   



  



  



  



  



  



  



  



  



  



  



  

this paper (and ALife in general) is great because it:

provides an (optimization) efficiency rationale
for a constraint problem in biology 

uses a simple toy robotic model to zoom in on one
specific aspect of a very complex biological phenomenon

uses an established theory from psychology (shaping)
to explain the results from this toy model

uses repeated controlled experiments to show the conditions 
when this phenomenon does and doesn't hold true



  

to demonstrate the difficulty/ethics of performing
behavioral experiments on the role of

developmental trajectories in a biological setting...



  



  

despite getting the same visual inputs,
passive subjects did not:

recognize visual cliffs

respond to a blink test

anticipate surfaces

(after having time to explore, some behaviors were regained
but such experiments are still considered inhumane today)



  

the idea of creating robust morphologies and behaviors
also applies to the ideas we're studied this semester

(e.g. control policy optimization, and updating
beliefs with via Bayesian optimization)



  



  



  



  



  

we can ask ask questions about the different
 types of behavioral strategies that arise, 

investigating how embodiment affects behaviors



  

=   target (to reach towards)



  

Soft materials:



  

Stiff materials:
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