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FAST ITEM SIZE MEASUREMENT SYSTEM
FOR BELT CONVEYORS
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INTRODUCTION – PREVIOUS WORK

• Background

‒ success of online shopping and e-commerce technology

‒ need for quick and safe packaging of various types of items

‒ requires accurate measurement of items at a high speed

• What we present

‒ novel approach for item size measurement

‒ targeting automated systems equipped with belt conveyors

‒ leveraging a

▪ scenario-driven approach

▪ automata-based control design
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SCENARIO
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• Targeted system

‒ a packaging system using a belt conveyor

• Measurement system

‒ input: sensor signals | output: item size
Size = minimum bounding cuboid



FUTURE WORK
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• 3-D item reconstruction from sensor data

• Robust size measurement in case of a tilted item insert

• Item type classification from 3-D reconstructed data

• Integrated system with a visualization component
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FAST ITEM CLASSIFICATION SYSTEM
FOR BELT CONVEYORS
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Type: frying pan



PROTOTYPE SETTINGS

̶ White: item direction

̶ Green: motor

̶ Red: laser curtain sensor - height
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̶ Yellow: laser curtain sensor - width

̶ Blue: rotary encoder



CONCEPT OVERVIEW
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Hierarchical structure

Raw sensor data

3-D reconstruction



NEW METHOD – POINT CLOUD AUGMENTATION
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Scanned dataset Mesh generation Point cloud augmentation

Variable-size point cloud

(depending on item length)

Fixed-size point cloud



ITEM TYPE CLASSIFICATION
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3-D deep learning

classification model

Fixed-size point cloud Prediction

Type A: 60%

Type B: 30%

Type N: 5%

...



ITEMS USED – 8 TYPES
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EXPERIMENTAL SETUP

• Dataset

‒ scans of 8 different types of items

‒ Preprocessing & augmentation

▪ centroid adjustment

▪ random rotation (Z-axis fixed)

‒ 14,400 point clouds

• Experiments

‒ 3 candidate models: PointNet, PointNet++, and DGCNN

‒ data: 80% for training | 20% for testing
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EXPERIMENTAL RESULTS
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PointNet PointNet++ DGCNN



DISCUSSION AND CONCLUSIONS
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• Summary

‒ fast item classification for belt conveyor systems

‒ 3-D reconstruction by combining different sensors

‒ new method to obtain a fixed-size point cloud

‒ training and testing of a 3-D classification model

• Future work

‒ integrated measurement and classification system

‒ construction of a system that is more industrially applicable

▪ multi-modal approach: 3-D + regular camera + barcode + ...
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