
Neuro-Inspired
Gating

Utility-based filtering
blocks irrelevant

inputs before memory
encoding.

Dual-Store
Memory

Episodic buffer +
knowledge graph with

consolidation and
pruning.

Robust 
to Noise

Near-zero
performance drop
under distractor

injection.

Conclusion & Limitations
CraniMem consistently outperforms Mem0 and Vanilla RAG in handling noise and maintaining
long-horizon recall, though it incurs higher latency due to consolidation overhead. Future
work will focus on scaling beyond 100 instances and improving efficiency.

Lowest Noise Impact
CraniMem achieves
Δ_noise = 0.004–0.022
across settings.
Strong Noisy Gains
F1 reaches 0.312 vs 0.068
under noisy inputs.
Consistent Across Models
Performance remains
consistent across Qwen,
Gemma, and Mistral.
Minimal Clean–Noisy Gap
Performance remains
stable even under noise.
Higher Latency Cost
This comes with higher
latency due to memory
consolidation.
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Long-horizon agents currently fail because they treat memory
like an unbounded external database, leaving them vulnerable to
distractions and overwritten facts. How can we stop agents from
drowning in noise? By mimicking the human brain's gated, multi-
stage consolidation process to ensure they only encode and
remember what actually matters.
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