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Why do autonomous agents need adaptive algorithm selection?

@@ Algorithm performance is context-dependent

RESEARCH GAP

e No single algorithm dominates

< Conditions change at runtime

Rice's Algorithm Selection Framework (1976) treats selection as a static, per-instance mapping. Whether at design time or deployment,
committing to a fixed strategy fails when conditions evolve during execution. Real-world agents require adaptive, sequential decision-
making — not one-shot prediction.

RESEARCH DESIGN

, Phase I: Algorithm performance ’ Phase lI: Predict the best-performing I Phase lll: Meta reasoning within BDI
evaluation [1,2] algorithm [2] architecture [3]
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KEY RESULTS

Over 10,000 evaluation episodes in pathfinding domain, the agent shifts from deep lookahead (128/32) in sparse environments fo fast replanning
(4/8) as density/dynamicity increases.
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CONCLUSION CONTRIBUTIONS

Adaptive algorithm selection is not a one-time design decision — it is
an ongoing reasoning task. BDI architectures reason symbolically
and remain interpretable, but cannot adapt once execution begins;
RL adapts continuously, but sacrifices deliberative structure. This
work bridges both by embedding learned meta-reasoning into BDI
without losing what makes it principled.

FUTURE WORK

= Extend meta-reasoning fo intention selection and desire generation

= Transfer the architecture to resource allocation and scheduling
domains
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