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Using Generative Al for Human-robot Handover

HF &2 o
_|'-_|_E

2t 3 el

(Mu Yeol Park' and Kyu Min Park"")
'Department of Artificial Intelligence and Robotics, Sejong University

Abstract: Recent advancements in human-robot interaction (HRI) have highlighted the importance of natural and efficient
human-robot handover techniques, particularly in the field of industrial and service robotics. Traditional learning-based handover
methods rely on large-scale data collection, which is costly and time-consuming. In this paper, we explore the use of generative
Al, specifically OpenAl's Sora, to generate synthetic video for training a handover recognition model. Based on the synthetic
training data, we propose a framework that can be used for the following three key handover scenarios: recognizing H2R
(human-to-robot) handover initiation, recognizing R2H (robot-to-human) handover initiation, and object searching for R2H
handover. The model is based on the YOLOlIn architecture, achieving high accuracy in recognizing the user’s hand and object
within the three handover scenarios. Experimental results demonstrate that the model trained only with synthetic data can
effectively generalize to real-world handover scenarios with a precision of 0.94 and recall of 0.97. This paper highlights the
potential of generative Al to change the data collection paradigm for robot learning, in the context of efficiency and expansion
to various scenarios. Future work will focus on extending our approach to diverse objects, users, and handover scenarios.
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Fig. 1. Synthetic data of a hand holding an object.
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Table 1. Performance summary of the trained YOLO11n model.

Value
Precision 0.95
Recall 0.99
mAP50 0.97
mAP50-95 0.73
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Fig. 5. General confusion matrix of the model.
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Fig. 7. Model test examples for real video data.
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