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Target Stacking Technology of Controllable Variable Cell Palletizing
Robots under Visual Guidance

XIE Yu, HUANG Zizhao
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Abstract; Palletizing robots have the features of complex types and location information, numerous grasping targets, and
easy visual overlap with robots when stacking materials, which makes it difficult for a single PID control technology to accu-
rately identify the connection mode of the robotic arm’s servo control structure, resulting in low success rates for target
grasping in different stacking scenarios. Therefore, a controllable metamorphic target stacking technology for palletizing ro-
bots guided by vision is proposed. By capturing material images with a high-precision camera and then analyzing these images
using machine vision software, the types and position information of the materials are accurately identified, and the visual
guidance for the robotic arm is achieved. Analyzing the connection method for servo control structure of the visually guided
robotic arm to reduce visual overlap, and a dynamics model for stacking operations is constructed. Then combining with a
PID feedback controller to achieve precise control for the robot’s stacking behavior. Using target stacking samples to build a
posture dataset, implementing enhancement processing for the data objects. The grabbing priority of stacking targets is as-
sessed to determine the auxiliary stacking relationships between the identified target stacking points. Based on this, the
robot’s stacking trajectory is planned to achieve target stacking technology for controllable metamorphic palletizing robots.
Experimental results show that the above stacking technology achieves a grasping success rate of 100% in single-target and
simple stacking scenarios, and exceeds by 90% in complex stacking scenarios.
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