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Context

Universal Robots is exploring how large language models (LLMs) can be
connected to collaborative robots using the Model Context Protocol (MCP).
MCP is an open standard that lets Al assistants interact with external tools
and data sources through a unified interface. By wrapping robot capabilities
like motion commands, sensor readings, and I/O control as MCP tools, a
conversational Al agent can program and operate a robot using natural

language alone.

In this case, students will build the bridge between LLMs and robots: an MCP
server that exposes UR robot capabilities as tools callable by any MCP-
compatible Al assistant. The vision is a future where robot programming

requires no code, only conversation.

Challenge

Design and implement a Python MCP server that exposes UR10e robot capabilities



as LLM-callable tools. The server must communicate with the robot (or URSim) via
the RTDE interface and allow a conversational Al agent to perform manipulation

tasks through natural language prompting.

Minimum deliverable (low-level primitives):

e get robot state(): joint positions, TCP pose, velocities, status

e move_joint(q1..q6, speed, acceleration): joint space motion

e move linear(x,y, z, rx, ry, rz, speed, acceleration): Cartesian motion
¢ stop(): halt robot motion

¢ (Optional) gripper open() / gripper close()
Stretch goal (compound tools):

e go home: return robot to a predefined safe position
e teach position(name): save the current pose by name for later reuse
¢ Conversational task execution: demonstrate the robot performing a multi-step

task described purely in natural language
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