CPS: Small: Uncertainty-aware Framework for Specifying, Designing and Verifying
Cyber-Physical Systems

Scientific Impact:

* Stochastic temporal logic
formalism: learn specifications

Challenge:

*How to quantify perception
uncertainty in complex

Task I: Evaluate trustworthiness
of all agents.Task II: Assign

trajectories to agents. Goal: No
collision, high throuput,...

. Trust-aware _drivi .
cyber-physical systems (CPS)? Autonomous _ @ ek & quantify robustness
y ’ Al bled ersecton satisfaction in real-time
*How to quantify trust in Al-enable ey .
9 , ‘y highl _ rosviorty, | Tastworty | [ “Ambutance o * Trust-based control algorithms
CPS operating in highly uncertain e r 3 for multi-agent CPS
1 = _P dastrai .
environments? AL | oy @D (uncertainty through trust)
. R Self-driving taxi C
SOIUtlons' 'l:elx;gegtion in E‘i: "Vehicle Fat]l}lty A:ﬁrcleption Broader ImpaCt:
. . ehind me, pedastrain in , T m =9 clear!"
* Modeling of interdependent CPSs e emection ot g Seiteitang * Trust-aware control
» Mathematics of time-varying uncertainty . PIFOV!d:S new tlheforetlcal and
e . . algorithmic tools for
. .
Quantification of robustness against such uncertainty researchers in autonomous CPS
*Design of trust-aware —— M .
g . RSU observes X ﬁ TrEsttAtl:thtogity A 251 ::m:u ' g ® ‘ * Mentored 2 PhD StUdeanS (1
control strategies for 2] s E;/f underrepresented minority)
Vehicle X observes X é : 3% .
autonomous CPS A K ccepton 3 . “Cramed® | * 2X and new theoretical
reject ] . .
decisions. e approaches in CPS and science
NSF CNS 1932620, AIM - - -~ = 1‘ 51¢
University of Southern California, Dynam_lc = Trustworthiness H =|: 0 Of autonomy
PI P. Bogdan (pbogdan@usc.edu), AIM Control bufferX5|ze RL Buffer L Centralized o2 oa o6 oe 10

co-PI J. Deshmukh (jdeshmuk@usc.edu) Policy " Adjustment Agent Trust Authority Untrusted Vehicles (%)


mailto:pbogdan@usc.edu
mailto:jdeshmuk@usc.edu

