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Abstract: The primary task of an unmanned forklift is to lift pallets, and how to pick up displaced pallets caused by manual
intervention or equipment precision errors is a big hurdle in unmanned forklift operation. This article proposes a method for pallet
pose estimation based on combination of improved YOLOv8 and EPnP algorithms. YOLOvS8 is employed for keypoint extraction
required by the EPnP algorithm. The method enhances the backbone network by incorporating an attention module ( Shuffle) and
utilizes a Hungarian loss function to enhance the localization accuracy of pallet corners. Upon obtaining the pallet’s key points,
the EPnP algorithm is utilized based on prior information to compute the relative pose between the camera and the pallet, thereby
the relative distance between the pallet and the forklift as well as the pallet’s deviation angle concerning the unmanned forklift is
abtained.The pallet heading angle deviation is below 5°, the depth distance information error less than 8 ¢cm and the lateral error

less than 4 ¢cm, which enable the unmanned forklift to operate pallet picking—up.
Keywords : unmanned forklift; pallet recognition; pose estimation; monocular vision; YOLOv8; EPnP; Hungarian loss;
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