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Challenge: Application of Al to CPS: Scientific Impact:
* To address the cross-cutting issues of applying the neuro-symbolic approaches to CPS so

that data efficiency, interpretability, scalability, and resiliency be significantly improved.

* Extensive need for data and online interactions
* Lack of interpretability and transparency

* Lack of robustness and transferability Solution:
Agent 1 e Data-efficient neuro-symbolic reinforcement learning with high-level knowledge inference
.0 b T VN - : : : : : :
: * Scalable and resilient multi-agent reinforcement learning with high-level knowledge inference
© O 8 . . . . .
5 . * Provably correct neuro-symbolic multi-agent learning-based adaptive control with unknown
= Q
S N W N bt dynamics and high-level specifications
= === Nash-Q ' ™\
g 0.4 N MADDPG-AS
= \ """ diitchi Broader ImpaCt: Offline data - (CII)
~0.21 | . -1 -2 (xf, (bt uik)_’ Neutr?;;:iitwork 1,nn
L__J/ * Proposed effort has a special focus on | —/J : {
) CPS, including but not limited to robotic Y D uil)
2000 4000 6000 8000 10000 ’ 8 - o 3 Agent i | oo o ‘
— systems, autonomous systems, and ‘/‘\‘ (5 sy ) —— [ ORSRGEHNGS. (@)
% 1,4
Calculate Nash netWOrked CPS' 5 4 \I T SR NS A
equilibrium & s neighbours J
Reward T, Q-ﬂé:c_uon * Undergraduate and graduate courses
updating
€ Random
Eg?eigair;t’s EM ctate T — 1 action ] and resead rCh WO rkShOpS inferred temporal
et r E— e Q-;E?T?lns HLcewTslf::en Ego Case Study 1 Ioglc folr:mu'a
_ Ego agent’s Q- |  >Nash o agent’s - 1.0- T |C n I
Stzt;:?ztlc gﬁate s[ Labeling | s functionsat ¢ (1 =€) equiibrium action a. g ey | /Xtract high-level augr::nlteydost_ates
) environment |Actions| function ) Adversarial & 0.8 | | _ states (v) Cartesian product
SG \ fag?‘lt’s Q;t — Raa:t?;:n l % -~ i — ALOQ - Offline-DFA 5 isting l environment with low-level states
— 1 et o0 S | —— ALOQ - ARM-DFA trajectories — '
Event [ Adversarial functions at Gule Adversarial g oy | — OQRM Cartesian PrOdUCt ?
agent’s 524 e t+1 ' 'fﬁi?ﬁ —| agent’s o M8 caL with low-level states ( extract
== * __; . *
reward o (1-e equilibrium action dq % r trajectories high-level states
|_machine RM e ' § 0.2 | .' l (counterexamples) I
equilibrium a oy VoA R policy on @ | ] f d |
pewardry_,_ [ qancir 0 200 400 600 800 1000 augmented states Prance | gl
updating Episode
P—— * RM: reward machine Offline training Online fine-tuning

%l’ Ari_zona_State Award |D#: CNS-2304863
University




	Slide 1: CPS: Small: Neuro-Symbolic Learning and Control with High-Level Knowledge Inference 

