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We propose a strategy for generating trajectories for policy optimization on graphs. While many systems are well
modeled by Markov Decision Processes (MDPs), this approach induces a large state space which challenges policy
optimization. We propose a novel on-line/in-real-time Q-learning methodology based on the creation of synthetic
MDPs (digital cousins) that run in parallel with the true system. These cousins are statistically related, but distinct
from the true system. The approach enables the ensemble learning of multiple policies which can be efficiently
fused. The new learning method is distinctly different from more classical learning strategies that mix off-line
collected data with real-time trajectory tracking. The proposed mixed strategy offers significantly improved
convergence rates and performance. We provide theoretical results on convergence as well as the ranking of the
informativeness of the synthetic environments via learning analyses based on coverage. We provide preliminary
results on a multi-agent version of the learning approach. Numerical examples from wireless communication
networks and multi-agent UAV networks are provided.
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