
Robot generalist - advancing robot learning via reinforcement learning and VLAs

The aim of this project is to create highly adaptable robots that can perform a wide variety of tasks in every-

day environments, such as homes, hospitals, and workplaces. Today’s robots are often built to do very specific

things—like assembling products in a factory or vacuuming a floor—and they struggle when faced with unfamiliar

tasks or new environments. This project seeks to break through those limitations by developing a new type of

robot, called a ”Robot Generalist,” that can handle a wide range of tasks, learn from its surroundings, and adapt

to new situations, much like humans do.

The research will focus on three key areas. First, the project will develop robots that can perform complex

actions quickly and smoothly. Unlike current robots that move slowly or jerkily, these new robots will operate at

speeds similar to humans, making them more efficient, which is very important in industrial applications in factories

or warehouses. The second area of focus is reliability. Humans are good at noticing mistakes and fixing them as

they happen, but robots still struggle with this. We plan to create an advanced system that allows robots to detect

errors in real-time—like dropping an object or bumping into something—and quickly correct themselves. This will

make robots more reliable, especially in sensitive environments such as homes or hospitals, where mistakes could

have serious consequences.

The third focus area will be enabling robots to explore their surroundings autonomously. Currently, many robots

are stationary, meaning they can only work in a specific, controlled area. By giving robots the ability to move and

navigate through different spaces, we will enable them to take on more dynamic tasks. For example, imagine a

robot in a hospital that needs to find and deliver medicine to different patients. It would have to navigate hallways,

avoid obstacles, and find the right room without human assistance. Similarly, a robot in a warehouse would need

to search for products in different locations and retrieve them efficiently, even if its path is blocked or the objects

are hidden behind other items.

The motivation for this research is simple: the more capable and adaptable robots become, the more useful

they will be in our everyday lives. Consider the potential in healthcare, where a ”Robot Generalist” could assist

elderly people with daily tasks like preparing meals, taking medication, or getting dressed. This would allow elderly

individuals to live more independently for longer, reducing the strain on caregivers and improving quality of life.

In hospitals, these robots could help with transporting medical supplies.

We are focusing on this particular research because robots that can generalize across different tasks will be

critical to the future of automation. Currently, companies invest in highly specialized robots that are expensive to

design, program, and maintain. Each time a new task is introduced, the robot often needs to be reprogrammed or

replaced. With a ”Robot Generalist,” these challenges can be overcome. Imagine a robot that can help stock shelves

in a supermarket, then switch to cleaning floors, and later assist with customer service, all without needing new

programming. Such versatility would revolutionize industries like manufacturing, logistics, and retail by reducing

costs and increasing efficiency.

In the long term, the results of this project could lead to robots becoming an integral part of daily life, where

they can move seamlessly between different roles depending on the needs of the moment. This could be in a busy

household, where a robot cleans up after dinner, or in a factory where robots handle multiple stages of production

with minimal human intervention. In addition to helping with day-to-day tasks, these robots could respond to

emergencies.

We aim at breakthroughs that make robots not just smarter but also more flexible and dependable. By creating

robots that can learn, adapt, and handle a broad array of tasks, we can pave the way for robots to become valuable

assistants in many different fields.
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