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Robotic grasping has been extensively studied for decades as a fundamental component of the
automation industry. Early robotic grasping systems were designed for specific objects and predefined
tasks in fully known and programmable environments. Such systems relied on rigid motions that were
only suitable for repetitive production scenarios. With recent advancements in Vision Technology (VT)
and Deep Learning (DL), it has become feasible to develop more dexterous robotic grasping systems
capable of handling previously unseen objects and tasks. However, the wide variety of object types,
environmental uncertainty, and the inherent noise in visual sensing pose substantial challenges to
achieving generalized grasping with high accuracy and robustness.

To address these challenges, most prior work has focused on learning-based methods, aiming to enhance
generalizability through optimized neural network architectures or large-scale training datasets.
However, our experiments demonstrate that even state-of-the-art grasp regression models struggle to
maintain high performance when deployed in unfamiliar scenarios involving novel objects,
environments, or detection conditions. This limitation significantly hinders their practical applicability
in real-world settings. To overcome this bottleneck, we propose an alternative solution that explores
knowledge transfer between similar objects. Specifically, we introduce a novel strategy for generalized
object grasping, termed Similarity Matching, which leverages prior knowledge from known templates to
guide the grasping of previously unseen objects.

In contrast to conventional learning-based methods, our approach achieves precise and reliable grasping
for a wide range of unknown objects using only a small existing dataset, eliminating the need for
expensive training or labor-intensive data collection. Extensive real-world evaluations confirm the
effectiveness of our method in diverse scenarios, including grasping both isolated and cluttered objects,
handling static items on a fixed surface, and dynamic items on a moving conveyor. Furthermore, we
demonstrate the scalability of our similarity-based strategy to task-oriented grasping, where functional
knowledge—such as the affordance of a mug handle—can be transferred across similar instances to
support high-level manipulation tasks.
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