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I. Introduction

A ladle is a cylindrical container made of heavy steel plates with a capacity of 100 to 200 tons and
above; it has an internal refractory liner for conveying molten metal at a temperature between
1400°C and 1700°C. The outside temperature range of the steel ladle is between 300°C and
400°C. The management of ladles within the steel industry is a multifaceted challenge. Factors
such as low circulation efficiency and idle time results in temperature loss, re heating, energy loss
and less productivity. If the ladle position is tracked and updated, the time taken for ladle circulation
can be reduced. In tum, this reduces the loss incurred. So, these crucibles are not merely carriers
of molten metal; they are integral to-maintaining-the-quality-and-censistency of the final product. The
ladle tracking system collects the dataQifjeveriol&beatoruth&gzalangd apalyzes it across several units.
Identifying and tracking each ladle asittraverses theindustriattandscape is not only a logistical
necessity but also a safety imperative. Traditional methods of manual tracking and record-keeping
are susceptible to human error, and they do not fully exploit the capabilities of modern computer
vision and automation technologies. The ladles are tracked using sensors like Radio Frequency
Identification (RFID) tags under the “contact” mode of tracking. RFID tracking exhibits
disadvantages, such as RFID tags being damaged quickly, requiring frequent replacement of RFID

tags, and the risk of installing a new tag in the working ladle being inapplicable. The RFID tracking
system is shown in Fig. 1.
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