e Train a robot to walk using reinforcement
learning in virtual simulations

e Apply the neural network in real life to
generate walking

e Make recommendations for course
learning objectives about RL

e Demonstrate embedded ML on a
machine learning application

e Make recommendations for
incorporating embedded ML in a CPRE
course

Problem Statement ) | _ Our Solution )

TN

What is Reinforcement Learning? }

e A method of machine learning where
the computer plays a game repeatedly

e Over time, it learns which choices are
good and which are bad

e Eventually, it can learn to only make
good decisions and “solve” the game

Intended Users & Uses )
POLICY

SoLICY e Designed for undergraduate students
UPDATE and faculty
REEARNING | e Provide an introduction to a growing
e e field of machine learning for future
REWARD professionals

ENVIRONMENT «——

Design Approach ) Operating Environment

e Training and testing are done

EMBEDDED BUFFER AGENT on a smooth, flat surface

e More complicated surfaces
could be learned given more
sophisticated sensors

Security Concerns
VIRTUAL —)

TRAINING

OBSERVATION
NOILOV

MOTOR
VALUES

ACTIONS
POLICY

e Robot falling and breaking its

VIRTUAL ENVIRONMENT pa.rts ,
(PYBULLET - PYTHON) o Failsafe in the code that
would turn off the robot in

the case of malicious actions

SENSOR
VALUES

Standards ) Testing & Results Next Steps )

e |[EEE P2940 - Standard for e UNIT TESTING: e Accelerate development cycle by
measuring robot agility o Each module has unit tests to ensure using a GPU for actual use in a
e |IEEE P1872.2 - Standard for individual functionality lab setting

e INTEGRATION TESTING:

autonomous robots 5 ) :
o “Dummy” modules can implement the

e Improve physics environment

ontology interfaces to support testing and which leads to better

e |[EEE 1725-2021- Standard for integration performance in real life
rechargeable batteries e SYSTEM TESTING: e Design a robot for reinforcement

o |IEEE 802.11 - Standard for o Stable walking in simulation learning from the ground up
wireless LANS o Reasonable motion on the testing stand e Further develop example labs

e 12C Bus Protocol ° Unstable walking when supporting its which teach basic RL concepts

own weight



