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Synthetic Manipulation Data Generation using Large Language Models to
Train Real-World Language-Conditioned Robotic Manipulation Agents

Akshay Muppidi
Guilderland Highschool, Guilderland Center, New York

The advancement of robotic manipulation in dynamic environments has been significantly bolstered by
the integration of language-conditioned goal-based manipulation Al agents, notably through agents such
as CLIPort. This paper introduces a novel approach to overcoming one of the field's major challenges: the
scarcity of diverse, high-quality training data. By leveraging the capabilities of the open-source large
language model (LLM), CodeLlama-Instruct, | create a pipeline to autonomously generate a vast array of
task ideas and corresponding demonstrations, thereby expanding the existing dataset by 15x. This
methodology not only democratizes the development process by reducing reliance on manual dataset
creation but also significantly enhances the model's performance on both familiar and novel tasks.
Through a series of experiments, | demonstrate that models pre-trained on these LLM-generated
augmented datasets exhibit substantial improvements in performance, with up to 52.99% increase in
success rates in simulation tasks and up to 146.10% in real-world tasks using the XArm-7 robot equipped
with a suction gripper. These results not only underscore the effectiveness of integrating LLM-generated
tasks into training datasets but also highlight the potential for these models to adapt and perform in a
wide range of real-world applications. This study marks a pivotal step towards more autonomous,
versatile, and efficient robotic systems, paving the way for future advancements in robotic manipulation.
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	Start Typing the Body of your Abstract Here Beginning at the Left Margin: The advancement of robotic manipulation in dynamic environments has been significantly bolstered by the integration of language-conditioned goal-based manipulation AI agents, notably through agents such as CLIPort. This paper introduces a novel approach to overcoming one of the field's major challenges: the scarcity of diverse, high-quality training data. By leveraging the capabilities of the open-source large language model (LLM), CodeLlama-Instruct, I create a pipeline to autonomously generate a vast array of task ideas and corresponding demonstrations, thereby expanding the existing dataset by 15x. This methodology not only democratizes the development process by reducing reliance on manual dataset creation but also significantly enhances the model's performance on both familiar and novel tasks. Through a series of experiments, I demonstrate that models pre-trained on these LLM-generated augmented datasets exhibit substantial improvements in performance, with up to 52.99% increase in success rates in simulation tasks and up to 146.10% in real-world tasks using the XArm-7 robot equipped with a suction gripper. These results not only underscore the effectiveness of integrating LLM-generated tasks into training datasets but also highlight the potential for these models to adapt and perform in a wide range of real-world applications. This study marks a pivotal step towards more autonomous, versatile, and efficient robotic systems, paving the way for future advancements in robotic manipulation.
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