
Real-Time
Decision-Making
in Distributed Systems

From sensor fusion to reliable actions 
under latency, uncertainty, and failure

Dr. Oleksandr Muliarevych
Associate Professor, 
Lviv Polytechnic National University

Summer School on Sensor Fusion – SUT, Gliwice, Poland 



1.



2. The Core Idea



3. The Core Idea









Penalty for conflicts or



Subject to: latency < D; privacy & realiability







11. Grafana metrics 







14. My publications in the real-time decision pipeline
decision pipeline

01

Perception &
state estimation

Motion detection, tracking and 
NN target recognition turn raw 

signals into state and 
confidence.

[P1] [P6]

02

Optimization
under constraints

ACO searches for high-quality 
decisions while routes, 

resources and conditions 
change.

[P2] [P4]

03

Message
representation

Serialization affects size, CPU 
cost, compatibility and high-

throughput event latency.

[P3] [P5] [P7]

04

Cloud execution
& logistics

Serverless/cloud warehouse 
optimization links computation 

with physical planning.

[P2]

05

Trustworthy
AI decisions

External inputs must be 
separated from trusted context 

to resist prompt injection.

[P8] [P9]

Common research question: how to make reliable decisions when data, resources, latency and 
trust constraints change in real time.
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