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Box Dimension Estimation Through Sensor Fusion for a Parcel Unpacking Robot

Kulcsszavak: Számítógépes rendszerek felépítése, Beágyazott és kiberfizikai rendszerek, Robotika
The manual unpacking of parcel boxes, known for its repetitive and labor-intensive nature, could greatly benefit from the introduction of a fully automated unpacking robot. In this paper, we evaluate and compare two distinct methods to obtain the key points and volumetric dimensions of a rectangular box, which are crucial for the accurate operation of the unpacking robot. 
The first method relies on two 2D LiDAR installed both vertically and horizontally to capture the essential sides of the box. The second method leverages the structured-light stereo depth camera which takes depth images from multiple perspectives to get the complete point cloud model of the rectangular container. Furthermore, we combine both approaches to acquire more accurate measurements. Both of these methods benefit from the RANSAC-based algorithm to segment the side of the box. The unpacking process is subsequently performed by moving the robotic arm equipped with a sharp-edge tool to cut open the box. Additionally, we propose our method to fuse the 2D LiDAR points with the depth camera point cloud by using a custom calibration target.
In this work, I was actively involved in developing robust software to extract key points and volumetric dimensions of boxes using both 2D LiDAR and camera systems. I contributed to the theoretical formulation and implementation of the sensor fusion method that integrates 2D LiDAR and multiple camera inputs. Additionally, I conducted measurements and analysis of the developed algorithms.



