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Announcements



  

TA Office Hours
(coding and assignment help):

Tuesday/Thursday 2-4pm

HW Assignment 1 posted!



  

University Calendar Revised:

● Jan. 31 – Last day to add/drop classes
        (one week from today!)

● Mar. 21 – Mid-semester grades
● Apr. 13 – Last day to withdraw
● May 11 – Our class' final (10:15-12:15)
● May 17 – Spring 2018 final grades



  

Meet and Greet



  

What's your name?

Where are you from?

Why are you here?
(What's your background/major?
What are you hoping to learn?)

One fun fact about yourself



  

Why Evolutionary Robotics?



  

Why Robotics?



  
Source: Boston Dynamics Group



  



  



  

Why Evolutionary Robotics?



  

Designing robots is hard!



  

Honda Asimo, 2006

Honda Asimo, 2006



  
DARPA Robotics Challenge, 2015



  
DARPA Robotics Challenge, 2015



  

Robots have not historically been designed
for autonomous behavior or use in 

dynamic and unstructured environments 



  



  

But robot controller and body-plans that are
hand-designed by engineers (“top-down”)

can't possibly account for every single instance
and specify the ideal behavior in that scenario

Behaviors in biology are “emergent” (“bottom-up”)
properties that are built by experience and

trial-and-error, rather than specified a priori



  



  

Hand-engineered solution often rely on
complex multi-step computation pipelines



  

Biology find much simpler “hacks”

McLeod, P., & Dienes, Z. (1996). Do fielders know where to go to catch the ball or only how to 
get there?. Journal of experimental psychology: human perception and performance, 22(3), 531.



  

Thus, the best approaches are bio-inspired!



  



  



  

But designing a new robot for each task,
environmental niche, or desired features set

is time consuming and expensive

(and again assumes a task and behavior a priori)



  



  

So instead of taking inspiration from
specific biological creatures,

let's take inspiration from biology's higher-level
optimization principles and methodologies

since all biological creatures have these in common,
we only need to do it once! 



  



  

The algorithms are conceptually simple



  



  

As population-based optimizers,
they don't require closed-form expression

for the cost function for the
behavior/robot being optimized

(nor a supervised example of ideal behavior)
“creative machines”



  



  

They can be used as a testbed for controlled,
repeatable experiments that are difficult or

impossible to perform in a biological setting
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