SAMSUNG
SRA | START (STrategic Alliance for Research and Technology)
2026 START Program
CFP Brief

THEME: 02. Agentic, Artificial Intelligence

SUB-THEME: 2.2. Next-Generation Self-Evolving Artificial Agents

Context/ Overview

As artificial intelligence transitions from static, pre-trained models to dynamic, interactive systems, the frontier of Al
research lies in Self-Evolving Agents. We must pioneer architectures, algorithms, and frameworks that enable Al agents
to autonomously learn, adapt, and improve their reasoning capabilities over time. The goal of this initiative is to advance
research that bridges the gap between static foundational models and fully autonomous, lifelong-learning agents
capable of self-improvement in open-ended environments.

Problem Statement

Current agent systems face key technical bottlenecks:

1.

4.

Memory limitations: interaction histories are poorly structured, leading to retrieval errors and inconsistent
long-term behavior

Reasoning instability: multi-step planning degrades under changing context or accumulated uncertainty.

Weak self-evaluation: agents lack reliable internal scoring of task success, preventing autonomous
improvement.

Unsafe learning loops: continuous policy updates risk behavioral drift, reward hacking, or regression

These issues prevent deployed agents from achieving true self-evolution

Specific Topics & focus areas*

1.

Autonomous Self-Improvement & Recursive Optimization:
Mechanisms allowing agents to iteratively refine their own code, reasoning pathways, or neural weights
without human intervention.

Long-Term Memory & Lifelong Learning (Continual Learning):

This research will focus on retaining and synthesizing knowledge over extended time horizons while
preventing catastrophic forgetting. It involves designing episodic and semantic memory systems for agents,
ensuring memory consistency, and implementing effective updating and forgetting policies. Additionally,
explore self-evolving parametric memory with architectural plasticity, focusing on continual learning
capabilities.
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3. Reasoning Under Dynamic Context:
The focus is on developing adaptive planning strategies for extended multi-step workflows, incorporating self-
reflection and reasoning verification methods. Agents will interact with dynamic, complex environments to
gather feedback and learn from novel situations. These agents will go beyond using existing APIs by writing,
testing, and deploying new tools to address emergent problems effectively.

4. Multi-Agent, Decentralized and Emergent Coordination — Collective Intelligence:
Coordination among multiple adaptive agents operating in shared digital or physical environments.
Mechanisms for shared memory, knowledge exchange, and distributes reasoning across agent populations.
This includes emergent communication, adversarial Self-Play and collaborative problem solving

5. Safety and Controlled Evolution:
Principled constraints for safe autonomous policy updates and behavioral adaptation. Mechanisms for
detecting and preventing unsafe behavioral drift during continuous learning

X The topics are not limited to the above examples and the participants are encouraged to propose other original ideas.
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