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Global Research Outreach_2026_Call for Proposal
Theme: Scientific AI
- Sub Theme: Multi-agent Closed-loop Task Planner for Self-driving Laboratory

[bookmark: _GoBack]Self-Driving Laboratories (SDLs) integrate robotics, equipment, and software to fully automate scientific experimentation. However, in practice, persistent manual intervention remains required for SDL operation. While conventional task planning methods—which decompose high-level goals into executable action sequences for robotics and hardware—are commonly considered for autonomous operation, they often limit the scalability and flexibility of SDLs. Therefore, shifting from scripted execution to autonomous coordination demands a new planning paradigm where tasks are dynamically designed to conduct arbitrary user-requested experiments while reflecting real-time constraints. 
To this end, we seek a novel methodology enabling SDLs to autonomously decompose experiments into tasks and subsequent action sequences while accounting for resource constraints, ensuring safety, efficiency, and reliability. Specifically, we are particularly interested in a hierarchical task planner comprising multi-agent systems. Each agent plays a specific role to facilitate planning, collaborating with other agents sequentially or in parallel within a closed-loop manner.
We welcome research proposals on intelligent multi-agent architecture that coordinates heterogeneous equipment in SDL to ultimately derive action plans for executing target experiments. The agents may leverage various technologies, such as AI, LLMs, analytical models, and simulator. However, the proposals must include an LLM-based orchestration agent to communicate with natural language and to leverage extensive knowledge embedded in massive datasets. We are particularly interested in fundamental research addressing key challenges in this domain, as described below (but not limited to):
· Task representation and experiment-to-execution planning methods for converting laboratory protocols into hierarchical plans or state-based workflows
· Multi-agent coordination mechanisms for heterogeneous SDL systems, including asynchronous execution, resource allocation, and inter-agent communication
· Runtime monitoring and exception-driven replanning strategies for anomaly detection, safety validation, and autonomous operation recovery
· Standardized interfaces for task commands, equipment status, and error reporting to support plug-and-play compatibility with diverse instruments and robotic platforms 
· System validation through representative SDL workflows, including simulation-based evaluation and physical integration with heterogeneous equipment modules

※ The topics are not limited to the above examples and the participants are 
   encouraged to propose the original idea.
※ Funding: Up to USD 150,000 per year
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