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Abstract

This paper proposes a novel algorithm for the end-to-end recognition of slab identification num-

bers (SINs). In the steel industry, automatic recognition of an individual product information

is important for production management. The recognition of SINs in actual factory scenes is a

challenging problem due to the complicated background and low-quality characters in SINs. Con-

ventional rule-based algorithms were developed to extract information of SINs, but these methods

require engineering knowledge and tedious work for parameter tuning. The proposed algorithm

employs a data-driven method to overcome these limitations and to handle the challenges for

the recognition of SINs. This paper proposes accumulated response map and model-based score

function to effectively use the outputs of a deep convolutional neural network. Experiments

were thoroughly conducted for industrial data collected from an actual steelworks to verify the

effectiveness of the proposed algorithm. Experiment results demonstrate that the simultane-

ous recognition of entire characters in a SIN by optimizing the model-based score function is

more effective for the robust performance compared to the separated recognition of individual

characters.
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1. Introduction

The steel industry is one of the fundamental industries in the world. Nowadays, most steel-

works equip an integrated production line that contains a furnace, continuous casting process,

and rolling mills. The smelting and refining processes are conducted in the furnace to produce
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